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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

® Hierarchical directories

¢ Completely compatible file,
device, and interprocess I/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.
$+UNIX is a trademark of 8ell Telephone Laboratories

directories, and device files. File,
device, and interprocess I/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 allows 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, CrROMIX 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.

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-$
FOR THE FUTURE

The power and breadth of its features
make CROMIx 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.

Cromemco"’
i n ¢ o r p o r a t e d
280 BERNARDO AVE., MOUNTAIN VIEW, CA 94040 ¢ (41 5) 964-7400

Tomorrow’s computers today
Clrcle 96 on Inquiry card.
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Process Control

Get the professional color
display that has
BASIC/FORTRAN simplicity

LOW-PRICED, TOO

Here’s a color display that has
everything: professional-leve! resolution,
enormous color range, easy software,
NTSC conformance, and low price.

Basically, this new Cromemco Model
SDI* is a two-board interface that plugs
into any Cromemco computer.

The SDI then maps computer display
memory content onto a convenient color
monitor to give high-quality, high-
resolution displays (756 H x 482 V pixels).

When we say the SDI results in a high-
quality professional display, we mean you
can’t get higher resolution than this
system offers in an NTSC-conforming
display.

The resolution surpasses that of a color
TV picture.

BASIC/FORTRAN programming

Besides its high resolution and low
price, the new SDI lets you control with
optional Cromemco software packages
that use simple BASIC- and FORTRAN-
like commands.

Pick any of 16 colors (from a
4096-color palette) with instructions like
DEFCLR (c, R, G, B). Or obtain a circle of
specified size, location, and color with
XCIRC (x, y, r, C).

*U.S. Pat. No. 4121283

Model SDI High-Resolution Color
Graphics Interface

HIGH RESOLUTION

The SDI's high resolution gives a
professional-quality display that strictly
meets NTSC requirements. You get 756
pixels on every visible line of the NTSC
standard display of 482 image lines. Ver-
tical line spacing is 1 pixel.

To achieve the high-quality display, a
separate output signal is produced for
each of the three component colors (red,
green, blue). This yields a sharper image
than is possible using an NTSC-composite
video signal and color TV set. Full image
quality is readily realized with our high-
quality RGB Monitor or any conventional
red/green/blue monitor common in TV
work.

Z-ZH
Coaprar fyste

Model SDI plugs into Z-2H 11-megabyte
hard disk computer or any Cromemco
computer

DISPLAY MEMORY

Along with the SDI we also offer an
optional fast and novel two-port memory
that gives independent high-speed access
to the computer memory. The two-port
memory stores one full display, permit-
ting fast computer operation even during
display.

CONTACT YOUR REP NOW

The Model SD! has been used in scien-
tific work, engineering, business, TV,
color graphics, and other areas. It's a
good example of how Cromemco keeps
computers in the field up to date, since it
turns any Cromemco computer into an
up-to-date color display computer.

The SDI has still more features that
you should be informed about. So contact
your Cromemco representative now and
see all that the SDI will do for you.

Cromemco

280 BERNARDO AVE., MOUNTAIN VIEW, CA 94040 * (415) 964-7400

Tomorrow's computers today
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in This Issue

Smalltalk isn’t small talk any more. Three years ago, the cover of BYTE
depicted the island kingdom of Smalltalk as a place where great and magical
things happen, though its "craggy aloofness’ kept it out of the mainstream of
the computer programming community. During the past three years the Xerox
Learning Research Group has continued developing Smalltalk, and this month
we present the culmination of its work — the debut of the Smalltalk-80
system.

Because of the special nature of this issue, we have added a special in-
troduction by Adele Goldberg, manager of the Xerox Learning Research
Group based in Palo Alto, California. Adele guides you gently through the ar-
ray of articles-describing the Smalltalk-80 system and related topics.

In addition to our regutar features, we also have the concluding part of
Steve Ciarcia's article, "Build a Z8-Based Control Computer with BASIC.” And
Stan Miastkowski presents an in-depth report on what we can expect from
Japan in his article, “The Japanese Computer Invasion.”
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‘.. .stands well above
other S-100 graphics dis-
plays in its price and per-

formance range.”
BYTE, Product Review

monochromatic

"

“ .. . better

.. .display. . ..
ELECTRONIC DESIGN,
1981 Technology Forecast

MICROANGELO

HIGH RESOLUTION GRAPHICS SINGLE BOARD COMPUTER
512 x 480 resolution black and white and vivid color displays

RS-170 com-
posite or direct
drive output

Local or external
sync generation

4 Mhz 780

microprocessor

60 hertz real-

time clock

8 level interrupt py x
tie-in .} gy &

IEEE S100 bus

compatible

Screenware™ Pak 1

A 4K byte operating system resident in PROM on
MicroAngelo™. Pak I emulates an 85 character
by 40 line graphics terminal and provides over
40 graphics commands. Provisions exist for user
defined character sets and directly callable user
extensions to Screenware™ Pak I.

Screenware™ Pak II

An optional software superset of Pak I which
adds circle generation, polygon flood, program-
mable split screen for separate graphics and ter-
minal I/O, relative coordinates, faster vector and
character plotting, a macro facility, full UCSD
Pascal compatibility, and more.

T T AR e e e S v
nnnnnmhni”

Light pen
interface
Time multi-
plexed refresh

4K resident
Screenware™
Pak I operating
system

32K RAM
isolated from
host address
space

High speed
communications
over parallel
bus ports

And now...COLOR!

The new MicroAngelo™ Palette board treats from
2 to 8 MicroAngelos as “bit planes” at a full
512 x 480 resolution. Up to 256 colors may be
chosen from 16.8 million through the program-
mable color lookup table. Overlays, bit plane
precedence, fade-in, fade-out, gray levels, blink-
ing bit plane, and a highly visual color editor are
standard.

SCION

8455-D Tyco Road ¢ Vienna, Virginia 22180 ¢ TWX: 710-831-9087 e (703) 827-0888
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Smalltalk: A Language
for the 1980s

by Chris Morgan, Editor in Chief

Welcome to the fifth annual BYTE language issue. Over the past four years
we have devoted our August issues to discussions of APL, Pascal, LISP, and
FORTH, respectively. This year we are pleased to present the Smalltalk-80
language, the culmination of ten years of research by the Xerox Learning
Research Group located at the Xerox Palo Alto Research Center (PARC) in
California.

During the past few months the BYTE staff has been acquainting itself with
Smalltalk. I spent some time this spring working with the Smalltalk systems at
Xerox PARC and being briefed by Adele Goldberg and Dave Robson. I came
away excited by this revolutionary language. I hope the articles in this issue
convey some of that excitement.

Smalltalk is an object-oriented language, as opposed to procedure-oriented
languages such as BASIC, Pascal, and FORTRAN. Because of this, program-
ming in Smalltalk is similar to the process of human interaction. An analogy
might help to clarify this point. Suppose a person wishes to invest in a good
mutual fund. He sends a telegram to his broker. The broker analyzes the cur-
rent state of the market and picks what he considers to be the best mutual fund
for his client. That in a very small nutshell describes the basic activity inherent
in all Smalltalk programs: a message is sent to a receiver to invoke some
response. In our analogy, the telegram is the message and the broker is the
receiver. The telegram has two parts, called the selector and the argument.
Here the selector is “buy” and the argument is “best mutual fund.” The broker
belongs to a class which contains the description of the method he uses to pick
the best mutual fund. Because of this, the client does not have to tell the broker
how to do his job.

Of course, my analogy skims only the thinnest surface of the deep waters of
the Smalltalk-80 system, as you’'ll see when you read the articles in this issue.

When 1 first worked at a Smalltalk-80 computer terminal, I noticed an
interesting phenomenon: I did very little typing, although a full keyboard was
available to me. This is because of the window menu format and the presence
of the "mouse,” a small mechanical box with wheels that lets you quickly
move the cursor around the screen. (Stoney Ballard of Digital Equipment Cor-
poration, who has been doing research work lately with the Smalltalk-80
system, points out that he was able to do a significant amount of programming
with his experimental system over several weeks even though his keyboard
was not working.) Choosing a particular item in a list from a window causes
another window to appear on the screen. Additional levels of nested windows
can be accessed by continuing to reposition the cursor and pressing the
appropriate key on the mouse.

This makes for fast programming. Those who saw the remarkable
demonstration of the Xerox Star terminal (Xerox’s new $16,000 office ter-
minal) at the National Computer Conference (NCC) this past spring got a taste
of what a programming environment can do for productivity.

Smalltalk allows the user to solve more problems without becoming a com-
puter expert. Larry Tesler from Apple (who wrote “The Smalltalk Environ-

Smalitalk-80 is a trademark of Xerox Corporation.




Percom Mini-Disk Drive Systems for TRS-80* Computers...

Now! Add-On and Add-In Mini-Disk

New for the TRS-80* Model III

Patterned after our fast-selling TFD Model [ drives. And

subjected to the same reliability controls. These new

TFD mini-disk systems for the Model Il provide more

features than Tandy drives, yet cost far less.

® Flippy Capability: Both internal (add-in) and
external (add-on) drives. permit recording on either
side of a diskette.

@ Greater Storage Capacity: Available with either 40-
or 80-track drive mechanisms, Percom TFD mini-disk
systems store more. A 40-track drive stores up to 180
Kbytes — formatted — on one side of a 5-inch
diskette. An 80-track drive stores a whopping 364
Kbytes.

® 1.5 Mbyte On-line: The Percom drive controller
(included with the initial drive) handles up to four
drives. With four 80-track mini-disk drives you can
access over 1.5 million bytes of on-line file data.

Moreover, the initial drive may be either an
internal add-in drive or an external add-on drive. And
whichever configuration you get, the initial drive kit
comes complete with our advanced 4-drive
controller, interconnecting cables, power supplies,
installation hardware, a DOS and of course the drive
mechanism itself.

e First Drive Includes DOS: OS-80™, Percom’s fast
extendable BASIC-language disk operating system, is
included on diskette when you purchase an initial
drive kit. Originally called MicroDOS, 0S-80 was
favorably reviewed in the June 1980 issue of Creative
Computing magazine.

® Works with Model IIl TRSDOS: Besides being fully
hardware compatible, Percom’s Model Il 40-track
drive systems may be operated with Tandy’s Model 111
TRSDOS — without any modifications whatsoever.
And, TRSDOS may be easily upgraded with simple
software patches for operating 80-track drives.

Percom TFD add-on drives start at only $399. Model
Il Drive kits start at only $749.95.

Quality Percom products are available at
authorized dealers. Call toll free 1-800-527-1592
for the address of your nearest dealer or to order
direct from Percom.

The industry leader in microcomputer peripherals,
Percom not only gives you better design, better
quality and first-rate service, but you pay less
to boot.

‘ Storage for your Model III.

Still #1 for Model I

As if greater storage capacities, exceptional quality
control measures and lower prices aren’t reasons
enough to make Percom your first choice for Model [
add-on drives, all Percom Model I drives are also rated
for double-density operation.

Add our innovative DOUBLER™ adapter to your
Model I Expansion Interface, and with Percom drive
systems you can enjoy the same double-density storage
capability as Model IIl owners.

The DOUBLER includes a TRSDOS *-like
double-density disk operating system called DBLDOS™

We also offer a double-density Model I version of
0S-80 as well as DOUBLEZAP programs for modifying
NEWDOS/80 and VTOS 4.0+ for DOUBLER
compatibility.

Of course you don’t have to upgrade your computer
for double-density operation to use Percom mini-disk
drive systems. In single-density operation, our TRS-80*
Model [ compatible 40-track drives store 102 Kbytes of
formatted data on one side of a diskette, and our
80-track drives store 205 Kbytes. By comparison,
Tandy’s standard drive for the Model I stores just 86
Kbytes.

And like our Model Il drives, Model I add-on drives
are optionally available with “flippy’ storage capability.

System Requirements:

Model III: 16-Kbyte system (min) and Model Il BASIC.
The second internal drive may be installed after the first
internal drive kit is installed, and external drives #2, #3
and #4 may be added if either an internal or external
first-drive kit has been installed. External drives #3 and
#4 require an optional interconnecting cable.

Model I: 16-Kbyte system (min), Level Il BASIC,
Expansion Interface, disk operating system and an
interconnecting cable. For double-density storage, a
Percom DOUBLER must be installed in the Expansion
Interface and DBLDOS (comes with the DOUBLER) or
other double-density DOS must be used. For
single-density operation, a Percom SEPARATOR™
adapter, installed in the Expansion Interface, will
virtually eliminate *‘CRC ERROR — TRACK LOCKED
OUT” read €IrrorsS. Prices and specifications subject to change without notice

PERCOM

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

(214)272-3421

;J"mdemark of Tandﬁgadio Shack Corporation which has no relationship to Percom Data Company.

DOUBLER. DBL!
+Trademark of Virtual Technoltogy Corporation.

Circle 305 on inquiry card.

S, 0S-80 and SEPARATOR are trademarks of Percom Data Company, Inc.
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FOR ANY €
THERE ISA §”

WHY LET ONE MAINFRAME DEFINE

OUR WELL-DIFFERENTIATED
ARE CALCULATED
SYSTEMS INTEGRATION

- e -

A simple algorithm

We work with the serious systems integrator ... on terms
that make sense to you. That means giving you a set of
products which expand your limits, not reduce them.

We manufacture the most complete family of high quality
IEEE/696 S-100 mainframes on the market. Choices in-
clude three mainframes in rack-mount or table-top pack-
ages with complete board sets, to serve as the building
blocks for your 8 or 16 bit system. We also provide other
options ranging from complete floppy disk systems right
up to our proven Pascal development system.

The f factor: one source.

No matter which option you choose, you get the benefit
of working with completely integrated products . .. fully
assembled and tested ... under one warranty and one
price structure ... leaving you free to concentrate on
value-added application development and sales.

*In Calculus, a fundamental statement in the definition of limit; interpreted
here to imply: “For your integration problem, Intersystems has a solution.”

- a0 -

Choose from mainframe options...

Select from three packaging options: Rack-mount, table-
top or front panel models. All three feature our 20 slot
S-100 motherboard with 25 amp power supply and are
delivered fully assembled and tested with our Series 1™
board sets. Any board configuration you choose works
with any DPS-1 version, allowing you to vary your pack-
age offering, or develop on one version and market
another.

¢ Front Panel model — a powerful development and
diagnostic tool for Z-80’systems, which can be used for
prototyping, servicing, debugging, and software or
hardware development. Use its features to set break-
points, trigger scopes, single step, slow step and more.

¢ Front Panelless desk top model—a lower cost option for
OEM or other turnkey operations which do not require
the extra capability of our Front Panel.

¢ Rack Mount version — features a heavy gauge frame
designed to fit into standard 19" racks. CVT power supply
for brown out immunity is standard.

¥ Registered trademark of Zilog, Inc.



YOUR LIMITS?

OPTIONS
TO SOLVE YOUR
PROBLEMS,

Board level options...

Intersystems mainframe packages,
equipped with Series Il boards, are opera-
tional in both 8 and 16 bit settings and
support extended addressing in both 1/0
and memory space, recognizing 16 bit
1/0O addresses and 24 bit memory
addresses. just look at

these individual

features;

¢ MPU-80—uses a Z-80, 8 vectored in-
terrupt lines and two 4K windows to ad-
dress up io 1 Megabyte of RAM without
bank select.

+ 64KDR—sophisticated refresh circuitry
allows unlimited DMA and absolutely re-
liable operation without wait states.

#Registered trademark of Digital Research

* 6 SI/0 — six individually software-
controllable serial 1/O ports with op-
tional interrupts. Each can run RS 232 at
up to 19,200 BAUD, as can our Vi/O
board.

¢ VI/O—has two serial ports; two 8-bit
parallel output and two 8-bit parallel
input ports plus 8 individually controlla-
ble command lines and 16 levels of vec~
tored interrupts.

¢ FDC Il—can DMA up to a full track into
16 Megabytes of memory. Optionally
generates interrupts and handles up to
four 8" floppies.

* MPU-8000 — available with the non-
segmented Z-8002", which directly ad-
dresses 64K, or the segmented Z-8001",
which can directly address 8 Megabytes.

Extended systems options...

Interfacing disk drives is not a trivial mat-
ter, so when your objectives and re-
sources dictate you spend your energy
elsewhere, use our resources to perform
the service for you. We can add our disk
drive package to any Z-80 or Z-8000 con-
figuration we provide ... again, fully as-
sembled and tested and covered under
one warranty.

Or our complete
Pascal Development System.

We .use it for our own hardware and
software development. It includes either
table-top mainframe, two 8" floppy disks,
128K RAM, CP/M”, and Intersystems
Pascal/Z™ compiler and Cache BIOS™.

THIS SYSTEM IS FAST! Why? Because
our ultra-fast Cache BIOS automatically
buffers whole tracks, eliminating most
disk accesses. This delivers up to three
times the throughput of any other
floppy-based system we know and is
equal to many small hard disk systems.

The system is versatile, too. SET program
allows you to change many BIOS
parameters and specify control charac-
ters to enable special features such as
diagnostic outputto trace program execu-
tion. It can also provide remote {/0 to
link your system to aimost any
other computer,

large or small.

And it's reliable. The Cache BIOS System
runs continuous memory tests when idle,
and verifies with a Read after Write and
Read after Read.

And the system also includes our
Pascal/Z, a true native compiler pro-
ducing ROMable and Re-entrant code. It
features @ minimum of extensions chosen
for the development of your scientific and
business applications. And it's compati-
ble with our native code Pascal for
Z-8000, providing a graceful upward
path to 16 bit applications. So what you
write now is right later.

One choice you won'’t have to make...

We don’t believe you should ever have to
sacrifice good technical support to find a
good product. We'll back you to the hilt
with services like free technical consulta-
tion, board-swapping, diagnostic pack-
ages, and documentation that gives you
all you need to integrate, operate and
maintain your system ... right down to
schematics of the boards.

Your solution should be clear.

Whether you’re integrating for scientific,
governmental or commercial applica-
tions, Intersystems can provide a Delta for
your Epsilon.

Talk to us today.

Ithaca Intersystems-inc.,
Dept. 8

1650 Hanshaw Road,
P.O. Box 91
Ithaca, NY 14850

Phone
(607) 257-0190

(onterSysiems™

Ithaca Intersystems inc.

Micros for bigger ideas.
Circle 180 on inquliry card.

"“Trademark of ithaca intersystems, Inc.



Circle 158 on inquiry card.

High
Technology

We make our
CcompeTition
opsolete

with Information Master,™

Data Master,™ and Transit.™
Information Master is clearly the
best information management
software available for your Apple II*
and it's the easiest to use.

Here are two very useful

companions that add even more

power to Information Master.

* Data Master — Alter the file
layout of existing Information
Master files without re-entering
data. Add, omit, change fields,
subdivide and append files
selectively.

* Transit — Convert VisiCalc* files
(and almost any other files you
may have) into Information
Master files.

See your computer dealer today

for all the details.

* VisiCalc is a trademark of Personal Software. inc

Applellis a

trademark of
Appie
ICompuler

Technology, Inc.

Software Products Division
P.O. Box B-14665

8001 N. Classen Blvd.
Oklahoma City, Okla. 73113
405 840-9900

*Apple Il s a trade name of
Apple Compuler. Inc

10  August 1981 © BYTE Publications Inc

ment” on page 90) spoke about the efficiency of the
language at the NCC. For example, suppose a user is run-
ning a complex program that churns away for nearly an
hour—then a bug appears in the output routine. All is not
lost. Since the Smalltalk-80 language is “modeless” (a
concept Tesler discusses in his article), the user can debug
the output routine and continue with the main routine
without having to start from the beginning. This is only
one of the advantages of the Smalltalk-80 system.

Where to Start

The order in which you read the Smalltalk-80 articles
in this issue makes a difference. The first stopping point
should be Adele Goldberg's article “Introducing the
Smalltalk-80 System” on page 14, in which she provides a
guided tour of the issue. I also recommend Dave
Robson’s “Object-Oriented Software Systems” on page
74 as a good overview of the Smalltalk-80 philosophy.
The glossary on page 48 will be helpful as you begin to
absorb the rather extensive (and sometimes overwhelm-
ing) vocabulary used to describe the language. I found
that, once the terms become familiar, the concepts begin
to make elegant sense.

When Can I Buy It?

There are currently no personal computer implementa-
tions of the Smalltalk-80 language. Because of this, I'm
sure we'll be criticized by some for introducing the
language too early and frustrating our readers. Never-
theless, I feel that the time to begin exposing people to
object-oriented language is now. Only by challenging
and enticing the personal computer community can we
stimulate the industry to create the machines we all
dream of.

As far as future hardware hopes are concerned, it is
interesting to note that four of the speakers at the recent
NCC Smalltalk-80 symposium were from Digital Equip-
ment Corporation, Apple Computer Company,
Tektronix, and Hewlett-Packard. All four research repre-
sentatives were quick to point out that their companies
are not necessarily working on Smalltalk products, but
are rather exploring the language’s potential. Despite the
disclaimers, though, I would be very surprised if we do
not see a computer with the Smalltalk-80 system built in
sometime in the next few years—perhaps sooner. I hope
this issue brings that dream closer.m
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Make the Apple II* a powerful
IEEE-488 Controller inasnap. _

Just plug the SSM A488 board into any Apple II* expansion slot for a low-cost,

full-featured instrumentation interface. SSM gives the Apple II the power and
versatility of a $9,000 IEEE-488 controller. At a fraction of the price.
Our board converts the Apple Il into a truly sophisticated controller that
programs and controls up to 15 different instruments connected together
on the 488 bus.

We make programming easy. The 68488 chip, designed by Motorola, forms the
heart of our A488. We back this chip with powerful on-board firmware to
give you system control via simple string commands. The only software
you need is easy-to-program Applesoft* Basic. To develop special purpose
firmware, simply replace our PROM with a RAM. With the A488, bus com-
munications operate at top speed—without depending on software loops for
timing. And like the more expensive IEEE-488 controllers, this system interfaces
with more than 1200 instruments and peripherals.

Suitable for OEMs as well as end users. Whether you make test/measurement systems for re-
sale, or simply for yourself, the SSM/Apple combo gives you top performance. As it cuts
your costs. Call your local dealer or SSM today for complete details.

IEEE-488 bus cable
(6 ft. with stackable connectors)

Industrial grade circuit board

PROM firmware for powerful user interface

68488 IEEE-488 controller chip

Slot-independent connection to Apple JJA

y £/
SSM’s A488 board expands the Apple II
’s oard expands the Apple II to SSM Micr
a high-performance IEEE-488 controller. o AT R T Ay (R rioy (O

San Jose, CA 95131
(408)946-7400 Telex: 171171
TWX: 910-338-2077

*Registered trademarks of Apple Computer Inc.



Reddy Chirra improves his vision
with an Apple.

Reddy is an optical engineer who's

used to working for big companies and using
big mainframes.

But when he started his own consulting
business, he soon learned how costly main-

frame time can be. So he bought himselfa
48K Applell Personal Computer.
And, like thousands of other engineers




and scientists, quickly learned the pleasures
of cutting down on shared time g and hav-
ing his own tamper-proof data (5 base.

His Apple can handle
formulas with up to 80 vari-
ables and test parameters on
250 different optical glasses.

He can even use BASIC, i
FORTRAN, Pascal and Assembly languages

And A pple’s HI-RES graphics come in
handy for des

Reddy looked atother microcomputers,
but chose Apple for its in-depth documenta-
tion, reliability and expandability.

You can get up to 64K RAMin an
Apple IL Up to12SK RAM in our newApplelll.
And there’s a whole family of compatible
peripherals,including an IEEE-488 bus for
laboratory instrument control.

Visityour authorized Apple dealer to
find out how far an Apple can go with
scientific/technical applications.

It'll change the way you see things.

The personal computer. -CI pple

For the dealer u, call (800) 538-9696. In California l](800) 662-9238. Or write: Apple Computer Inc., 10260 Bandley Dr., Cupertino, CA 95014.
information  or  Circle no. 416 for special OEM information




Introducing the Smalltalk-80 System

Adele Goldberg
Manager, Learning Research Group
Xerox Palo Alto Research Center
3333 Coyote Hill Rd
Palo Alto CA 94304

It is rare when one can
indulge in one’s prejudices
with relative impunity,
poking a bit of good
humored fun to make a
point.

ith this statement,

Carl Helmers
opened his remarks in the
“About the Cover” section
of the August 1978 issue of
BYTE. The issue was a
special on the language
Pascal, so Helmers took
the opportunity to present
Pascal’s triangle as drawn
by artist Robert Tinney.
The primary allegory of
the cover was the inver-
sion of the Bermuda
Triangle myth to show
smooth waters within the
area labeled ‘Pascal’s
Triangle.” In explaining
the allegory, Helmers
guided the traveler
through the FORTRAN

-, then editor of
)’ BYTE. This month’s
cover design presents
“just such an opportuni-
¥y 1t depicts the clouds
clearing from around
the kingdom of Smalltalk,
and, with banners stream-
ing, the Smalltalk system
is taking flight into the
mainstream of the com-
puter programming com-
munity, This cover was
also executed by Robert

2

) ‘)
=7
>

Ocean, the BASIC Sea,
around the Isle of BAL, and up to the Land of Smalltalk.

Traveling upward (in the picture) through heavy seas
we come to the pinnacle, a snow white island rising like
an ivory tower out of the surrounding shark infested
waters. Here we find the fantastic kingdom of Smalltalk,
where great and magical things happen. But alas . . . the
craggy aloofness of the kingdom of Smalltalk keeps it out
of the mainstream of things.

It is rare when one can indulge in one’s fantasies to re-
spond to so pointed a remark as that provided by the

14  August 1981 © BYTE Publications Inc

Tinney, to the delight of
the Learning Research Group (LRG) of the Xerox Palo
Alto Research Center. LRG is the group that has de-
signed, implemented, and evaluated several generations
of Smalltalk over the past ten years.

The balloon on the cover symbolizes the Smalltalk-80
system that is being released this year for more general
access. The release is in the form of publications and a file
containing the Smalltalk-80 programming system.
Twelve articles describing the system appear in this issue
of BYTE. Through such publication, LRG's research will
become generally accessible, dispelling the clouds.

Smalltalk is the name LRG assigned to the software
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The Percom Pevipheral

35 cents

Percom’s DOUBLER II™ tolerates wide variations in media, drives

GARLAND, TEXAS — May 22, 1981 —
Harold Mauch, president of Percom Data
Company, announced here today that an im-
proved version of the Company's innovative
DOUBLER™ adapter, a double-density plug-in
module for TRS-80* Model I computers, is
now available.

Reflecting design refinements based on both
theoretical analyses and field testing, the
DOUBLER 11", so named, permits even great-
er tolerance in variations among media and
drives than the previous design.

Like the original DOUBLER, the DOU-
BLER I plugs into the drive controller IC
socket of a TRS-80 Model | Expansion Inter-
face and permits a user to run either single- or
double-density diskettes on a Model I.

With a DOUBLER I installed, over four
times more formatted data — as much as 364
Kbytes — can be stored on one side of a five-
inch diskette than can be stored using a stan-
dard Tandy Model I drive system.

Moreover, a DOUBLER II equips a Model |
with the hardware required to run Model III
diskettes.

(Ed. Note: See “OS-80": Bridging the TRS-
80° software compatibility gap” elsewhere on

this page.)

Tﬁe critical clock-data separation circuitry
of the DOUBLER Il is a proprietary design
called a ROM-programmed digital phase-lock
loop data separator.

chording to Mauch, this design is more
tolerant of differences from diskette to diskette
anddrive to drive, and also provides immunity
to performance degradation caused by circuit
component aging.

Circuit misapplication causes diskette read, format problems.
reliable data separation

High resolution key to

GARLAND, TEXAS — The Percom
SEPARATOR™ does very well for the Radio
Shack TRS-80° Mode! I computer what the
Tandy disk controller does poorly at best: reli-
ably separates clock and data signals during
disl-read operations.

Unreliable data-clock separation causes for-
mat verification failures and repeated read
retries.

CRCERROR-TRACKLOCKED OUT

The problem is most severe on high-number
(high-density) inner file tracks.

As reEorted earlier, the clock-data separa-
tion problem was traced by Percom to misap-
plication of the internal separator of the 1771
drive controller IC used in the Model I.

The Percom Separator substitutes a high-
resolution digital data separator circuit, one
which operates at 16 megahertz, for the low-
resolution one-megahertz circuit of the Tandy
design.

Separator circuits that operate at lower
frequencies — for example, two- or four-

Mauch said “A DOUBLER 11 will operate
just as reliably two years after it is installed as it
will ewo days after installation.”

The digital phase-lock loop also eliminates
the need for trimmer adjustments typical of
analog phase-lock loop circuits.

“You plug in a Percom DOUBLER Il and
then forget it,” he said.

The DOUBLER ! also features a refined
Write Precompensation circuit that more
effectively minimizes the phenomena of bit-
and peak-shifting, a reliability-impairing char-
acteristic of magnetic data recording.

The DOUBLER 11, which is fully software
compatible with the previous DOUBLER, is
supplied with DBLDOS™, a TRSDOS *-
compatible disk operating system.

Tﬁe DOUBLER I sells for $ 5, includ-
ing the DBLDOS d.skenﬁo', 14988

megahertz — were found by Percom to provide
only marginally improved performance over
the ariginal Tandy circuit.

The Percom solution is asimple adapter that
plugsinto the drive controller of the Expansion
Interface (EI).

Not a kit — some vendors supply an un-
tested separator kit of resistors, ICs and other
paraphernalia that may be installed by mod-
ifying the computer — the Percom
SEPARATOR is a fully assembled, fully tested
plug-in module.

Installation involves merely plugging the
SEPARATOR into the Model [ El disk con-
troller chip socket, and plugging the controller
chip into a socket on the SEPARATOR.

The SEPARATOR, which sells for only
$29.95, may be purchased from authorized Per-
com retailers or ordered directly from the fac-
tory. The factory toll-free order number is
1-800-527-1592.

Ed. note: Opening the TRS-80 Expansion In-
terface may void the Tandy limited 90-day
warranty. Clrcle 307 on inquiry card.

Owners of original DOUBLERs may pur-
chase a DOUBLER I[ upgrade kit, without the
disk controller 1C, for $30.00. Proof of pur-
chase of an original DOUBLER is required,
and each DOUBLER owner may purchase only
one DOUBLER I at the $30.00 price.

The Percom DOUBLER I is available from
authorized Percom retailers, or may be ordered
direct from the factory. The factory toll-free
order number is 1-800-527-1592.

Ed. note: Opening the TRS-80 Expansion In-
terface may void the Tandy limited 90-day
warranty. Circle 306 on Inquiry card.

All that glitters is not gold
OS-80™ Bridging the TRS-80*
software compatibility gap

Compatibllity between TRS-80° Mode! | diskertes and
the new Model 111 is about as genuine as a gold-plated [e¢ad
Krugerrand.

rue, Model [ TRSDOS* diskettes can be read on a Model
11, But first they must be converted and re-recorded for
Mode! 111 operation.

And you cannor write 10 a Model | TRSDOS' diskette.
Not with a Model 111. You cannotadd a file. Delete a file. Or
in any way modify aModel } TRSDOS diskerte with a Model
111 computer.

Furthermore, your converted TRSDOS diskettes cannat
be converted back for Model [ operation.

TRSDOS is a one-way street. And there's no retreating.
A point to consider before switching the company's payroll
to your new Model II1.

Real software compatibility should aliow the direct, im-
mediate interchangeability of Model | and Mode! 111 disket-
tes. No read-only limitations, no conversion/re-recording
steEs and no chance to be left high and dry with Model 11
diskertes that can't be run on a Model 1.

What's the answer? The answer is Percom's OS-80%
family of TRS-80 disk operating systems.

OS-80 programs allow direct, immediate Interchangeability
of Model I and Model [11 diskettes.

You can run Model | single-density diskettes on a Model
HI; install Percom's plug-in DOUBLER® adapter in your
Model I, and you can run double-density Model Til disketres
on a Modet [.

There's no conversion, no re-recording.

Slip an OS-80 diskette out of your Model | and insert it
directly in a Model 11

And vice-versa.

ust have the correct OS-80 disk operating system —
0OS-80, OS-80D or OS-80/111 — in each computer.

Moreover, with OS-80 systems, you can add, delcte, and
update files. You can read and write diskettes regardless of the
system of origin.

0S-80 is tie original Percom TRS-80 DOS for BASIC
programmers.

Even OS-80 utilities are written in BASIC.

OS-80 is the Percom system about which a user wrote, in
Creative Comj\uting magazine, . . . the best $30.00 you
will ever spend. "t

Requiring only seven Kbytes of memory, OS-80 disk aper-
ating systems reside completely in RAM. There's no need ro
dedicate a drive exclusively for a system diskette,

And, unlike TRSDOS, you can work at the track sector
level, defining and controlling data formats — in BASIC —
to create simple or complex data structures thar execute

more quickly than TRSDOS files.

The Percom OS-80 DOS supports single-density opera-
tion of the Model | computer — price is $29.93; the 6S-SOD
supports double-density operation of Model | computers
ecluipped with a DOUBLER or DOUBLER I; and, OS-80/
11— for the Model 1 of course — supports bath single- and
double-density operation. OS-80D and OS-80/1f] cach
sell for $49.95.

PRICES ANDSPECIFICATIONS SUBJECT TOCHANGE WITHOUT NOTICE.
PERCOM DATA COMPANY, INC. 211 N. Kirby Street Garland, Texas 75042 (214) 272-3421

BTrademark uf Percom Data Company. Inc.

*TRS-80and TRSDOS are trad

ks of Tandy Corp

which has no relationship to Percom Data Company.

PRICES DONOT INCLUDE HANDLING AND SHIPPING.

+Creative Computing Magazine, June, 1980, page 26.



TWELVE STRONG

HEATH/ZENITH YOUR

Pick a strong partner

Acomputer purchase is the beginning of a long term
partnership between you and the people you buy from.
Your ongoing need for software and accessories re-
quires a partner who will stand by you with a growing
line of products. And nowhere will you find a more com-
plete line of hardware, software and accessories than
at your Heathkit Electronic Center. Here are twelve
strong reasons to make Heath/Zenith your partner.

1. The All-In-One Computer

The heart of the Heath/Zenith line is the stand-alone
89 Computer. It's a complete system with built-in 5¥-inch
floppy disk drive, professional keyboard and keypad,
smart video terminal, two Z80 microprocessors, and
two RS-232C serial I/O ports. It comes with 16K RAM,
expandabile to 64K.

2. Peripherals

These include the popular Heath/Zenith

19 Smart Video Terminal, loaded with

professional features. And the 74 Line

Printer, priced as low as $495. Other

printer brands are on display,
including high-

speed, typewriter- > "-l
quality printers. -
S

-y,

3. Software _'“"’\

Word processing, includes reliable, easy-to-use
Zenith Electronic Typing and powerful, full-featured
WORDSTAR.

Small Business Programs, feature General Ledger and
Inventory Control.

HUG, Heath Users' Group, offers members a library of
over 500 low-cost programs for home, work or play.

4. Programming Languages

For your own custom programs,
Microsoft languages are
available in BASIC (compiler
and interpreter), FORTRAN
and COBOL.

5. Operating Systems

Three versatile systems give you the capability to per-
form your specific tasks.

CP/M by Digital Research makes your system com-
patible with thousands of popular CP/M programs.
UCSD P-System with Pascal is a complete program
development and execution environment.

HDOS, Heath Disk Operating System gives you a
sophisticated, flexible environment for program
construction, storage and editing.

6. Utility Software

Expand the performance range of your computer with
a broad selection of utility tools, including the best of
Digital Research and the complete line of innovative
Softstuff products.

7. Disk Systems

The 8-inch Heath/Zenith 47
Dual Disk System adds over 2 ey
megabytes of storage to your |
89 Computer. Diskettes are
standard IBM 3740 format, double-sided,
double-density.
The 5Va-inch 87 Dual Disk System adds
200K bytes of storage to your 89. Both
disk systems feature read/write protec-
tion and easy plug-in adaptability.

8. Self-Study Courses

Learn at your own pace 2
with Programming L
Courses that teach you |
to write and run your own 4
programs in Assembly, ey

BASIC, Pascal or i
COBOL.

A course on Computer Concepts
for Small Business gives you
the understanding to eval-
uate the ways a computer
can benefit your business.
Personal Computing is a
complete introduction to

the fundamentals for the
novice. Every Heathkit/
Zenith course is pro-
fessionally designed

for easy, step-by-
step learning.

All Heath/Zenith
Computer Products

are available completely
assembled and tested for
commercial use. Or in easy-
to-build, money-saving kits.



REASONS TO MAKE

COMPUTER PARTNER

| 9. Expansion Options
Communicate with the outside world through a Three-
port EIA RS-232C Serial Interface.

Expand RAM to 64K with easy-to-install expansion
chips.

10. Accessories

Your Heathkit Electronic Center has the
<=~ latestin modems, black-and-white and

color video monitors, computer furniture
7

and a full line of supplies, accessories, books
and parts.

11. Service

No one stands by you like Heath/Zenith.
We help you get your system up and
running smoothly. Service is avail-
able from trained technicians,

over the phone or at one of 56
Heathkit Electronic Centers.

12. Value

Your money buys you more because

Heath/Zenith prices are among the industry’s most
competitive. Make your own comparison and find out
how much you can save.

Complete, integrated computer hardware and soft-
ware, designed to serve you and to grow with you
— that's what to look for in a strong partner. And
with Heath/Zenith you get it all under
one roof.

All at your
Heathkit Electronic
Center

Pick the store nearest you
from the list at right. And
stop in today fora demon-
stration of the Heath/Zenith
89 Computer System. 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. 334-804,
Benton Harbor, M1 49022.

HEATH/ZENITH

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 Blvd.
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 Bivd.
305-791-7300

TAMPA, FL
4019 W. Hillsborough Ave.
813-886-2541

ATLANTA, GA
5285 Roswell Rd.
404-252-4341

CHICAGO, IL
3462-66 W. Devon Ave.
312-583-3920

DOWNERS GROVE, IL
224 Ogden Ave.
312-852-1304
INOIANAPOLIS, 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
ROCKVILLE, 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

€. DETROIT, Mi
18149 E. Eight Mile Rd.
313-772-0416

HOPKINS, MN
101 Shady Oak Rd.
612-938-6371

ST. PAUL, MN
1645 White Bear Ave.
612-778-1211

BRIDGETON, MO
3794 McKelvey Rd.
314-291-1850

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

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

FAIR LAWN, NJ
35-07 Broadway (Rt. 4)
201-791-6935
AMHERST, NY

3476 Sheridan Dr.
716-835-3090
JERICHO, L.1. 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 Blvd.
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
FRAZER, PA
630 Lancaster Pike

Rt. 30

15-647-5555
PHILADELPHIA, PA
6318 Roosevelt Bivd.
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
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

MILWAUKEE, WI
5215 W. Fond du Lac
414-873-8250

*Units of Veritechnology
Eilectronics Corporation in
the U.S.

Prices and specifications subject to change without notice.
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Your strong partner



Figure 1

part of Alan Kay's personal computing vision, the Dyna-
book. The vision is a hand-held, high-performance com-
puter with a high-resolution display, input and output
devices supporting visual and audio communication
paths, and network connections to shared information
resources. LRG’s goal is to support an individual's ability
to use the Dynabook creatively. This requires an
understanding of the interactions among language,
knowledge, and communication. To this end, LRG does
research on the design and implementation of program-
ming languages, programming systems, data bases, vir-
tual memories, and user interfaces.

The ivory tower on the island of Smalltalk is an excit-
ing, creative place in which to work on these ideas. A
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Figure 2

sense of LRG's long-range goals is aptly portrayed in the
illustrations designed by Ted Kaehler.

In figure 1, we see a view of the conventional software
development environment: a wizard sitting on his own
computational cloud creating his notion of a Taj Mahal
in which programmers can indulge in building applica-
tions for nonprogramming users. The Taj Mahal repre-
sents a complete programming environment, which in-
cludes the tools for developing programs as well as the
language in which the programs are written. The users
must walk whatever bridge the programmer builds.

A goal in the design of the Smalltalk system was to
create the Taj Mahal so that programmers can modify it
by building application kits, which are specialized exten-



Mountain Computer
put it all together
for you.

b ‘\‘ - = ‘- 3 -‘:‘ 4
Three cards in one! The Mountain Computer CPS MultiFunction Card provides all the capabilities of a serialInterface, parallel
putput interface and real-time clock/calendar—all on one card—occupying only one slot in your Apple 11@. Sefial and Parallel
output may be used simultaneously from CPS. CPS is configured from a set-up program on diskette which sets the parameters
such as baud ray‘e, etc.) for all functions contained on, the_card and is stored in CMOS RAM on the card. Once you have
configured your card, you need never set it up again. You may also change parameters from the keyboard with control
commands. All function set-ups stored on-board are battery powered for up to two years, “Phantom slot" capability permits
assigning each of the functions of CPS to different slots.in your Apple without the, carz.Ii actually being in those siots! For
example, insert CPS in slot #4 and set it up so that is simulates a parallel interface in slot #1 and a clock in slot #7 and leave the
serial port assigned to slot #4. CPS's on-board intelligence lets it function in a wide variety of configurations, thereby providing
software compatibility- with most existing programs. 'We've put it all tagether for you'Y—ifor these reasons and- many more!

Drop by your Apple dealer and see for yourself how our CPS MuiltiFunctipn Card can expard the capabilities of your App(e and
save-you a great deal of money a&wﬂ! i

'y
o~

|

Calendar/Clock Parallel Output Serial Interface
¢ One second to 99 years ¢ Features auto-line Yeed, Apple ¢ Features.auta-line feed, trans-
Battery backed-up (2 years) tabbing, line length, delay after parentterminal mode, Apple
* Two AA standard alkaline batteries carriage return, lower to Uppert Labbing, line Iengqh, delay after
for back-up (provided! case conversion arriage return, local echo of
¢ Compatible with MCI Apple e Centronics standard— output characters, simultaneous
Clock™ time access programs reconfigurable to other standards serial/parallel output, lower to
e Status bit handshaking upper case conversion, discarding
of extraneous LFs from serial input
l ) ¢ Lises the powerful 2651 serial
Special PCl chip
’ M t ln c m t Introductory e 16 selectable internal baud rates=—
4 ounia LOmpuiex Price 50 to 19.2Kbaud
‘ INCORPORATED e Half/Full duplexterminal operation
= - ‘ i ¢ }/O-interface conforms-to R$-232C
300 El Pueblo  Scotts Valley, CA 95066 : 23 9 s Asynchronous/Synchronous
408) 438-6650 TWX: 910 598-4504 operation

Circle 255 on inquiry card.
“Apple Clock was the trademark of Mountain Compu'er lnc TApple and Apple | are registered irademarks of Appte Computer Inc.
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W 7114 12K ROM/PROM -
W 7470 A/D Converter
@ 7490 GPIB IEEE 488 Interface
W 7710A Asynchronous RS-232C
DCE Interface
W 77100 Asynchronous
Communications Interface
W 7712 Synchronous
RS-232C DTE Interface
W 7720 Parallel
Interface
W 7728 Centronics
Printer Interface
® 7811 Arithmetic
Processor
B 7424 Calendar/
Clock
W 7440 Program-
mable Interval
Timer

CCS industrial quality

modules give you eleven reliable,

inexpensive tools to expand the capa-

bilities of Apple I computers. Available

through 921 computer retailers nationally. There's
one near you.

Apple, Apple 1l are trademarks of Apple Computer Corporation.

California Computer Systems

250 Caribbean Drive
Sunnyvale, California 94086
J 408) 734-5811
elex 171959 CCS SUVL
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Figure 3

sions and/or subsets of the system whose parts can be
used by a nonprogrammer to build a customized version
of the application. Applications that can be created from
a kit are related in a fundamental way: the programmer
may, for example, create it for building bridges, but it is
the user who pieces together the parts to create a cus-
tomized bridge (see figure 2).

One of LRG's current research goals is to provide sys-
tem parts to aid the programmer in creating kits. Al-
though Smalltalk itself is conceptually sufficient for this
task, it needs better support to help the programmer piece
together the graphical display and the control for an in-
teractive user interface. This is the “kit maker,” as shown
in figure 3.



POWER FAR
Cnw

LS PRI
- Tethve = —
K P T e
LA TS PR
ARLMMATLR N =

' Californts Computer Systems PONIR Fan, gy LR

System 200 ' ' '
» I “ s “ n Nl

CCS. MAKING MINIS OUT OF MICROS,

Here's the CCS line of board-level
computers for system builders on the
move. Push in the CCS board. And
push on with your application. CCS
board-level systems go together

ons for all your system needs in the
CCS product line. CCS manufactures
a comprehensive selection, so you
cantailor asystem to your needs with
a minimum of components. You buy
easily, come up quickly, and run exactly what you need. But you can
reliably, with a proven return rate of easily expand later.
less than 1%. Z-80A CPU Modules. We'd like to tell you more about
CCS board-level computers the CCS line of board-level com-
offer systems builders the optimal puters, OEM systems, and computer
combination of low development systems. There’s a lot more to tell.
cost, low manufacturing cost, and i Send in the coupon for more
high reliability from proven, tested i Dynamic RAM Memory Modules. information, contact your local
modules. computer dealer, or call.

£ Beadaiagt on ralabeny.IClES Serial and-Parallel /0 Modules. e e
modules are designed to industrial

Static RAM Memory Modules.

call me.

performance standards, manufac- Fl DiskC O Please send more information on ‘
tured to industrial quality standards, oppy Disk Controller. |~ CCS Board-Level Computer |
fully burned in and tested. You spend Modules. |
more time and energy on your Hard Disk Controller. Name '
application when you rely on CCS Company

modules instead of reinventing (and High Speed-Arithmetic Module Address |
rebuilding) standard computer gh-op . I City/State/Zip _ - |
functions. | Phone¢ ) l

A tull selection of S-100 board-
level computers. Whether you want
to add capability to another S-100
based system, or build a system from s T e
scratch, chances are you'll find solu- + For use with CCS System Models 200, 300, 400,
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DATA CORPORATION

TAKE A STEP
TOWARD TOMORROW

At MSI our small company environment en-
courages big ideas. If you've been thinking about
a high technology career in micro-computers that
offers high visibility , then why not think about
MSI, the leader in Hand-Held Source Data Entry
Systems. For Software Professionals, the follow-
ing positions are now available.

PROJECT GROUP LEADERS
Needed to direct a small team of technical profes-
sionals in:

High Level Languages

Background in HLL, i.e,, PASCAL, ALGOL, etc.,
needed for development of Automatic Program
Generator Systems using BASIC compiler and
other languages. Assembly language required.

Operating Systems

Assembly language and/or interpreter experience
required. Hardware interface experience
desirable. Must have strong documentation and
design skills. Knowledge of FORTH and PASCAL
preferred.

SENIOR ENGINEERING PROGRAMMERS
Test and Integration

Background in test planning and evaluation. Will
be responsible for forming new group of
specialists to develop test programs, implement
test procedures and integrate software products.

Communications Development

Requires extensive experience in systems and
programming. Knowledge of BSC protocols
desirable and Hardware interface background in
assembly language required. Familiarity with
FORTH or PASCAL preferred.

Operating Systems Development

Senior and Intermediate Engineering Program-
mers. Assembly language programming ex-
perience on micro and mini-computers needed to
create application solution systems for our new
Route Accounting, Program Management Group.
Experience in HIGH LEVEL LANGUAGE and
FORTH would be a plus.

SOFTWARE TECHNICAL WRITER
Responsible for development and design of soft-
ware documentation manuals, including writing
maintenance documents, operating instructions
and design specifications. Degree plus 3 years’
software documentation experience in Assembly
and HIGH LEVEL LANGUAGE. Background in
FORTH would be a plus.

We offer a complete benefits portfolio including
paid medical, dental and life insurance, 100% tui-
tion reimbursement, and retirement benefits.
Please contact or call collect:

Joan Ramstedt

MSI Data Corporation
340 Fischer Avenue, Costa Mesa, CA 92626
(714) 549-6125
An Equal Opportunity Employer M/F/H
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Figure 4

As part of the Dynabook vision, the system should
help the programmer build a personal computational
cloud (see figure 4). Two research projects, ThingLab by
Alan Borning and PIE by Ira Goldstein and Danny
Bobrow, took advantage of Smalltalk’s support for creat-
ing new metaphors.

We are often asked: “What makes Smalltalk different
from other languages?” The articles in this issue attempt
to answer that question. Look for an emphasis on interac-
tive graphics, on modular development of programs, and
on integrated approaches to accessing program develop-
ment tools. Also, look for the distinction between a pro-
gramming language and a programming system, and con-
sider the difference in providing a system in which the
user can feel individual mastery over complexity. Al-

though each article can be read independently of the
Text continued on page 26



Apparat announces the most
versatile EPROM burner available
today for your TRS-80 modei | and
Ill or Apple computer . . . the
Apparat PROM Blasting system

(A.F.B.). Most EPROM burners will |

program only one type of EPROM.
The A.P.B. system will program atl
commonly used 24 pin EPROMs by
using speclial personality modules
that adapt the unit to the EPROM.
The following EPROMs are {
programmable: 2704, 2708, 2716, |
(3-volt) & (5-volt), 2732, 2508, 2516
and 2532.

The versatility and power of the
A.P.B, system means you're getting a
PROM burning package with
extensive capabiiities. The price,
$149.00, insures you're getting the
most cost-effective PROM burner on
the market today.

With a unique combination of

personality modules and

sophisticated software, A.P.B.
will perform many operations
impossible with conventional
PROM burners. Here’s a brief
list of some of A.P.B.’s capabiiitiess
+ Verify ROM is erased
Read ROM
Copy ROM
Copy between different ROM types
Program ROM
Partial programming and copies
Verify programming
Read or save ROM data on disk or
cassette (Apple only)
* Program directly from computer
memory
+ Examine and/or modify working
memory
* Preset working memory
The A.P.B. system Is the most
flexible PROM burner available. The
A.P.B. system package consists of an
Interface card that plugs directly into
an expansion slot*, a compiete set

e
o o
o

of personality modules, software on
disk and a detailed instruction
manual. The software will run under
NEWDOS/80, or TRSDOS™ for the
TRS-80, and APPLE DOS™ or APEX
for the Apple.

If you’re looking for a powerful,
versatile and cost efficient EPROM
burner, call APPARAT today. Dealer
Inquiries welcome.

(303) 741-1778

*TRS-80 version requires the TRS-80 bus
extender (Cat. # 1.025) or a separate
user provided power supply and cabie.
TRS-80, and Apple are trademarks of Tandy Corp.

and Apple Computer.
[— o~ .Jl
| ~ J

‘\Appc:ro’r INC.

4401 So. Tamarac Parkway, Denver, CO 80237 (303) 741-1778

“ON GOING SUPPORT FOR MICROCOMPUTERS”
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If you own an Apple II* or plan
to buy one, consider this:

The Disk II* subsystem made
for your Apple II provides only 35
tracks of storage. But Micro-Sci
subsystems made for your Apple II
provide up to 70 tracks, without
reduced versatility or compatibility.

MORE CAPACITY
FOR LESS MONEY

Our A40 system features 40
tracks, whereas our A70 provides
70 tracks and exactly twice the
byte capacity of Disk II.

With either Micro-Sci system,you
pay a lot less per byte. And with
the A40, you could even end up
paying considerably less per drive.

COMPATIBILITY TO SPARE

Micro-Sci has achieyed this
extra storage while maintaihing
compatibility with your existing
Apple formated diskettes.

Our subsystems operate with:
DOS 3.2 and 3.3, Pascal, and the
280 SoftCard.

VERSATILITY PLUS

You can even mix Apple Disk II's,
A40’s and A70's on the same com-
puter. Micro-Sci's controller sup-
ports one or two A40’s, one or two

A70’s or one of each.
Single or dual A40 drive sub

systems give you more capacxty
(20,000 to 40,000 bytes) than
Disk II drives, for less money.

U-SCI

MICRO-SCI

O-SCI SQUEEZES |
UT OF YOUR COMP

~‘Micro-Sci's A40/A70 subsystem |

'combmes the diskette level com-

patxbxltty and interchangeability of :
‘the A40 with the superior storage t

- capagity of the A70.

Dual A70's provide over half-

- floppy prices!
No matter which Micro-Sci

’
.- a-megabyte of storage, at 5%” :
)
)

‘subsystem you choose, you'll have

more capacity; compatibility and

" versatility foryqur computer— and

more money in your pocket.

- Contact us today for more infor-

‘mation and the name of your

nearest Micro-Sci Dealer.

*=Disk II"Is a regisiered trademark of Apple Computer. Inc..
Cupertino, CA ]

~"SoftCard js.a registered. u-ademark of Micro-Soft Consumen
Products,

- -

17742 Irvine Boulevard, Suite 205, Tustin, California 92680 / Phone: 714/731-9461 / Telex: 910-346-6739'

MICRO-SC1 1S A DIVISION OF STANDUN CONTROLS. INC.




Text continued from page 22:

others, knowledge of the Smalltalk-80 system and its de-
sign philosophy is a prerequisite to understanding many
of them. The map in figure 5 is presented to help the
reader find a course through this hitherto uncharted
ivory tower.

You can begin at the drawbridge by reading Dave Rob-
son’s introduction to object-oriented programming (page
74) and then proceed by reading the description of the
Smalltalk-80 language (page 36). The two examples of
programming in Smalltalk-80 are likely next steps: one,
by Jim Althoff, tells you how to build data structures
(page 230); the other, by Peter Deutsch, describes how to
build control structures (page 322). Or, you can follow a
hallway to the user interface window and read Larry
Tesler’s description of the Smalltalk programming envir-
onment (page 90). Trygve Reenskaug offers further per-
spectives on providing a programming interface to a
Smalltalk system (page 147).

At any time, you can take the side stairs to read Dan
Ingalls’ presentation of the design principles behind
Smalltalk (page 286). Those readers who are interested in
implementation details can head for the cellar and read
Glenn Krasner's article on the Smalltalk virtual machine
(page 300), or Ted Kaehler’s article on a Smalltalk virtual
memory (page 378).

The walls of the tower are covered with visual images
that will please any graphics enthusiast. Many were
created by the ToolBox painting component of Smalltalk,
as described in Bill Bowman and Bob Flegal's article {page
369). Greater detail about the Smalltalk graphics kernel is
provided by Dan Ingalls (page 168).

Ivory towers are often associated with educational
enterprises. So it is not surprising that field studies of the
various versions of Smalltalk have been carried out most-
ly in educational settings; elementary, junior, and senior
high school students as well as university students have
helped us test our ideas. Joan Ross and I provide some of
the history in an article exploring whether the Small-
talk-80 system is for children (page 348).

Many people have helped to build our ivory tower, to
surround it with protective clouds, and then to blow
some of the clouds away. All the people, past and pre-
sent, of the Xerox Palo Alto Research Center contributed
a brick or two. George Pake, vice president of Corporate
Research, assembled the bricklayers. We especially
herald the person who is responsible for laying the foun-
dation, Alan Kay, and current members of LRG not
named as article scribes: Peggy Asprey, Alan Borning,
Laura Gould, Bruce Horn, Neil Jacobstein, Kim McCall,
Diana Merry, Steve Putz, and Steve Weyer. Special
thanks to Bert Sutherland who did the “preflight
check.”®m

BAR CODE FORYOUR
SMAI.I. COMPUTER.

forms. There is also description of soft-
ware to generate and read all major
formats from Code 39 to HP-41C, and
UPC to the new NATI text software pub-
lication format. You get information you
can use to program your small computer
for bar code without detail processing by

New in-depth report tells
you how-at savings
of up to $40,000

“Contemporary Applications of Optical
Bar Code Technology” is a new, compre-
hensive 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 publication
of software in printed form, Walter Banks
and Carl Helmers, this report is the only
complete presentation of materials 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.
e Prepare and deliver machine
readable printed software to your
customers.

* Read a UPC code into your personal
computer.

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

Here, in clear, concise, understandable
language is all you need to know about
bar co§e history, software engineering
requirements, complete machine inde-
pendent Pascal software in source lis-
ting and machine-readable bar code

a human operator. This method speeds
the operation, eliminates translation 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 purchase
price of the report includes license for
the commercial modification and use of
all software contained therein.

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

R —

% NORTH AMERICAN
B TECHNOLOGY, INC.

[ | Strand Building

LU 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
CITY -

I STATE___ 2P
- D - D S S - -
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Getting ‘‘STATIC"' from our competition?. . if so, you're paying too much!

Try Ours

*179

64K Static $895
assembled

16K Static $179
assembled

® STATIC.RAMS e FULLY ASSEMBLED e FULLY TESTED © BURNED-IN e FULLY SOCKETED e INCREDIBLE VERSATILITY e BANK SELECTABLE
#  EXTENDED ADDRESSING e  DELIVERY FROM STOCK e  SAVE HUNDREDS OF DOLLARS ®  INTRODUCTORY PRICE - ORDER TODAY

The Memory Merchant Story

Why hasn’t memory come down in price like it should? Here's
what is being done for you.

High Performance and Low Price 16K Static Board

You want the most cost-effective, high performance memory
boards that technology will allow. With that in mind we commis-
sioned one of the top memory designers in the country. We told him
to design the board with the user in mind. It had to sell for less than
$200. It had to run cool and have low-power consumption. It had to
have both extended addressing capabilities and bank select
capablilities at no additional cost. You had to be able to de-select 1K
blocks so the memory could accommodate memory-mapped video
displays or controller cards. The board had to be fast so a user could
run his processor at full speed. Finally, the board had to be reliable
and easy to install. He came up with oll this and mare. Here's a high

16K Ram, Model MM16K14 Specifications:

® Four independent 4K X 8 byte segments

® One 4K segment equipped with 1K windows

® Compatible with both existing bank select type
hardware and IEEE 696/5100 extended address protocol

® Operation guaranteed to 4 MHz with 2-80 and to
5 MHz with 8085 processors

® Low power consumption, typically 1.3 amps

® Uses low power 300 ns 2114 (1K X 4)

64K Ram, Model MM65K16S Specifications:

e Operation guaranteed to 8 MHz

o Compatible with both existing bank select type
hardware and |EEE 696 extended address protocol

o Fully loaded board (64K) draws 400ma. while max.
current is 550 ma.

® Four independently addressable 16K submodules on one
board organized as 2 pair of independent 32K banks or
as 1 64K extended address page. Each 32K bank re-
sponds independently to phantom. Bank select logic is
compatible with either Cromemco Cromix* or standard
bank select software.

® 2716 (5V) EPROM compatibility:
Programmed 2716 EPROMs may replace any or all ot the
Ram components on the board.

® New 16K (2K X 8) Static Rams which combine extreme
low power {(40ma. ON; 5ma. OFF) with high speed
(200ns max. access time).

¢ Also avallable partially populated to 48K or 32K.
*Cromlx Is a trademark of Cromemco.

Clrcle 215 on Inquiry card.

™
14666 DOOLITTLE DR. m
SAN LEANDRO, amory
CA 94577
(415) 483-1008 Mearchant

performance, fully assembled, tested and burned-in, gbaranteed
16K board that we are introducing for only $179. Runs on any $-100
8080, 4 MHz Z2-80, or 5 MHz 8085 system.

The Most Advanced 64K Static Board

The end user wants State-of-the Art when he buys a 64K board.
So we had our super designer put together the 64K baard of the
future with tomorrow's high speed processors in mind. This board
had to work with all S-100 systems, with current processors and
future (up to 8 MHz) processors. It had to be ultra-low power. It had
to be designed so the advanced user could populate the board with
programmed EPROMs for special applications. This board, too, had
to have both bank select and extended addressing at no extra cost.
The board was also designed to be used as a 32K or 48K board and
we are selling it that way, too. Put in additional chips when yau
want to increase the capacity!

OEM and dealer inquiries invited.

No Risk Free Trial

After you purchase one of our boards you may return
it (intact) for any reason within 15 days ofter shipment
ond receive a full refund.

Free Six Months Memory Insurance
We will replace any board purchased from Memory
Merchant that becomes defective through normal use
for up to six months.

r--------------------------l

I Yes! Please send me the items listed below. | understand thot if I'm not
g (fully satisfied with the product, | can get a full refund within 15 days
i after shipment. (Send check, money order, or use your credit card.)
i Note to credit card buyers: For extra fast service phone (415) 483-1008
I QUANTITY  DESCRIPTION  UNIT PRICE ToTAL SEND TO:
| 64K $895.00 le’(:R; M':R::H;NT (81)
oolittie Dr.

! 48K 749.00 San Leandro, CA 94577
1 : .0.D.s

SHIPPING & HANDLING $5.00/Board [J MONEY ORDER
! 7 VIsA
1 Califorla Rosidents ToTAL *C] MASTERCHARGE
: Add 6% Tax (Must also have ICAK)
§ CARowo. ] AL AT EXP. DATE
: * ICA NO. SIGNATURE =
B name e T =
I AODRESS o e L e S -
l Street City State Tip
: Prices, terms, specifications subject to change without notice.
|



A Major Breakthrough

The

OVOTIERR DONN

The System 2800 is the next logical step in the
continuing line of innovative products from the
Systems Group.

Unbeatable S-100 Memory Boards

First was the development of the DMB6400

series of S-100 Memory boards featuring the
innovative Bank
Select switching
technique. This
enables users to
software select
up to four totally
independent
memory banks
per board.

The 2nd Generation

Then came the 2nd Generation of IEEE S-100
COMPATIBLE Z80 PROCESSORS, FLOPPY DISK
CONTROLLERS and SERIAL I/O BOARDS. Each
has been designed for single user, multi-user or

network operating systems
such as CP/M® | ‘
MP/M™ CP/Net™

and OASIS™,

The Next

Logical Step ...

We challenged our design team to create an
innovative yet competitive system utilizing our
existing line of field proven, dependable S-100
boards. The result: a highly reliable, quality buiit,

state of the art microcomputer that gives you
the cost/performance edge you need to be a
leader in your field.

The System 2800 comes with a choice of
operating systems: CP/M with an enhanced
CBIOS for single user systems and either MP/M
or OASIS for multi-user, multi-tasking systems.
MP/M is available with either a standard or

CP/M MPIM and CP/Net are trademarks of Digital Research
OASIS is a trademark of Phase One Systems




Group .

enhanced XIOS. The CP/M based System 2800
provides improved diagnostic reporting capability
and increased sector sizes of 1024 bytes yielding
disk performance throughput increases up to
400% over standard unblocked systems.

The enhanced multi-user, multi-tasking MP/M
based System 2800 provides the same advanced
features as CP/M. In addition, this interrupt
driven implementation can offer performance
throughput increases up to 2000% thru
extensive disk buffering for applications
requiring a large number of disk accesses.

Also available is the OASIS operating system
with ISAM files, automatic record locking and
multiple-user print spooling.

All operating systems are available in either
floppy or hard disk configurations. The disk
drive selection includes single or double sided,
dauble density 8-inch floppies with up to 2.52
megabytes of formatted storage per system,
expandable to 5.04 megabytes, and an 8-inch 10
megabyte winchester hard disk.

Circle 213 on inquiry card.

Cost Effective Reliability

Dealers, OEM’s and System Integrators share
many common needs. Not the least of these is
dependable products. That's why we back our
System 2800 with our established reputation for
high quality products, superior support, prompt
and courteous service, and a one-year warranty.

Take the next logical step. See your nearest
computer dealer, or contact us for the complete
story on our S-100 family of board products and
enhanced systems.

Systems m

A Division of MEASUREMENT systems & controls
incorporated

1601 Orangewood Ave.
Orange, Calif. USA 92668
(714) 633-4460 TWX/TELEX: 678 401 TAB IRIN

For International Sales Inquiries contact: SIGMA INTERNATIONAL, INC., PO.
Box 1118, Scottsdale, AZ 85252 USA (602) 994-3435 / Telex 165 745 Sigma




Advertisements, Etc

Nolse from the Past

An advertisement in the May 1981
BYTE could cause readers to mistakenly
conclude that certain products of Com-
puter Corporation of America are avail-
able through Computers, Etc.

Computer Corporation of America’s
products and services are available only
through the Computer Corporation of
America. Additionally, the name “Com-
puter Corporation of America” is the ex-
clusive property of Computer Corpora-
tion of America, a corporation organized
under the laws of the Commonwealth of
Massachusetts.

Thank you, BYTE, for this opportunity
to eliminate any confusion concerning the
use of our name or availability of our
products and services.

Joseph Jarzembowski

General Counsel

Computer Corporation of America
575 Technology Sq

Cambridge MA 02139

I was pleased to see BYTE's ongoing re-
porting of new semiconductor devices
with April's “What's New?” mention of
LOUD Electronics’s 3N120DB NED
(noise-emitting diode).

BYTE seems to be in error, however,
when it says that the device is a “new de-
velopment in indiscreet electronics.” As |
remember, BYTE reported the develop-
ment of an earlier version of this device
five years ago, in 1976. At that time, the
device was only available in high-voltage
versions and had a much shorter lifetime
than the current component has.

In the 1976, BYTE said:

When connected across a +1000 V
supply, it makes a loud noise (once).
The NED was discovered by Igor
Pravaganda, whom, you'll recall,
worked many years trying to filter AC
with polarized electrolytic capacitors.
He'll always be remembered as the
father of the confetti generator.

System3 $7053

This 16-bit Multibus™ computer

system includes:

e 78001 CPU and 256K RAM

e 8 serlal I/0 ports

* 15-slot backplane

e Dual floppy disk drives

s Multiuser Operating System
Field upgrade to 16MB RAM,

268MB of hard disk, 32 users.

Pascal, BASIC, C, COBOL and

FORTRAN languages.

(312) 684-3
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Dialogue™ 80

AMPEX Terminal $1045
e Full ASCIl detached keyboard

e Separate edit/numeric keypads

e 25th status line

® 20 programmable function keys

® 2 pages memory (4 optional)

¢ 11 line drawing graphics characters

¢ 10 modes: block, protect, program. . ,
® Monitor mode dispiays control codes

LG EEMEUTEX,
183

5710 Drexel, Chicago, IL 60637
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At that time, the schematic diagram of
the device was also slightly different. [ as-
sume the drawing of the NED has been
standardized to the current version in the
past five years.

1976 NED 1981 NED

While I am pleased to learn of the con-
tinued development of this device, 1 do
feel that, in the future, BYTE should be
more careful in reporting of “new” semi-
conductors.

David ] Lindbergh
49 Beechmont St
Worcester MA 01609

We have been following the develop-
ment of the NED (which appeared for the
first time on page 41 of the February 1976
BYTE) very closely. Also at that time, we
reported on the invention of two other de-
vices: the Shiftless Register and the Fuzz-
Locked Loop. We believe that these three
devices will form the basis for data-com-
munications systems in the future. Watch
upcoming issues for a report on the Fast-
Fourier Stepdown Transformer. . . . CPF

April’s Foolers

The hasty printing of data concerning
our Black-Hole Diode is not only an inva-
sion of our corporate security, but is not
in the national interest. (See the April
1981 BYTE, page 363.)

Our device, which is covered by US
patents and is classified by the National
Security Council as “Top Secret,” should
not be pandered about in a general-circu-
lation magazine for all to see, especially
when those not friendly to our nation may
learn details of this device.

Furthermore, how BYTE learned of the
existence of our device is unknown to us,
but be advised that stricter security has
been imposed to forestall any further
lapses.

Be also advised that the company BYTE
lists as being responsible for creating the

Circle 108 on inquiry card, e
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PALANTIR

The next generation
of business software

WHAT'S IN A NAME?

We've changed the name of our product line. Originally, we called our
products ““Phoenix” because we saw the phoenix as on oppropriate
symbol of quality. Unfortunately, a lot of other companies chose Phoenix
as well, and there was some concern that the market place would
become confused.

Our new name, PALANTIR™ (pronounced paol‘anteer), is not a new name
far us since it's our corporate name. It comes from J.R.R. Tolkien's The
Lord of the Rings and describes a black crystal ball, a “secing stone”,
used to see things at a distance.

Whatever the name on the package, the software in the pockage hasn't
changed. It is still the highest quality business software you can buy for
your microcomputer.

WORD PROCESSING

We know word processing. A year-and-o-half ogo the owners of
Designer Soltwore™ wrote o well-known word processor for another
campany. In the last 18 manths we've learned about other features you
want in a word pracessing package. PALANTIR™ Word Processing
reflects our experience. It is more powerful than other word processing
packages you can buy and can compete, feature for feature, with ex-
pensive dedicated word processors.

Many people have remarked that the user’s manual we wrote earlier was
the best ever for microcomputer software. Even so, we felt that we could
have made it more accessible to the non-technical user. With PALANTIR™

Word Processing we have a separate Training Manual with beginning,
intermediate and advanced levels. By allowing you fo work at your own
level, we have made the learning process easier and less intimidating.

ACCOUNTING

All five PALANTIR™ general accounting packages (General Ledger, Ac-
counts Receivable and Payable, Payroll und Inventory) were designed by
CPA’s based on similar packages from mini and mainframe computers.
The programs are COBOL with an integral assembly-language data
base. They are integrated to allow automated posting to the General
Lledger. An internal screen handler permits full-screen data entry for
speed and ease of use. Althaugh we made cosmetic enhancements prior
to distribution, the basic programs have been user-tested for at least
eighteen months.

PALANTIR™ Accounting also includes o growing number of specific
application packages. We have completed or scheduled far completion
Fixed Assets, Tenant Processing, Mail Management, Financial Projec-
tions and Time/Billing. Each package stands alone, bul many also work in
conjunction with other PALANTIR™ packages. For example, Mail
Management will work very well by itself, but we also designed it ta fit in
easily with the merging capabilities of Word Processing.

With all PALANTIR™ Accounting we have given special attention to
documentotion. Not being content to describe which buttons to push, we
have taken the time to explain the accounting principles behind the pro-
grams and how each package helps to automate your office.

If you want to know what PALANTIR™ Word Processing and accounting can do for your
business, call, write, telex or use The Source lo request more information.

3400 Montrosc Bivd e Suitc 718 e Houston, Texas 77006
(713) 520-8221 e Telex 790510 e Source TCU671

Dungner Software und Polonhs or rademorks of Polanr, tnc.
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Tomorrow's
software. ..
Today!

UCSD

P-SYSTEM

FORTRA

PORTABLE
POWERFUL
PROFESSIONAL

*Operating system with interpreter,
screen ant racter editors, filer,
assem lities and compilers.

*PFAS(T™) —Kayed - ISAM in 6K user
memory .

FOR ENGINEERS, CONTRACTORS
*Mileston = Organic Software's
answer t6'PERT. Critical path

modelinﬁ;ﬂN

*FORTR S| '77 Subset

FOR DO CLINICS

*MEDO (TM) _The complete
office sygtéfffor the professional.

*DATE B {M) — Appointment

RS, RESEARCHERS
UL(T™) — A full range

And Much More —

READY TORUNON
DECLSI-11%
TRS-80 Model 1§

PCD SYSTEMS

P. 0. Box 143

Penn Yan, NY 14527
315-536-3734

3TM™ Digltal Equipment
§TM of Tandy Corp.
*TMU. of Californla
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Letters

Black-Hole Device, Spatial Regression
Ltd, will shortly receive summons from
our legal department.

Any repetition or further disregard for
national security regarding this device or
its uses in particle-beam research will
bring about swift and final action.

] W Kelty

Chief Executive Officer
Code-7 Electronics
POB 1505

Modesto CA 95353

Each year, the BYTE staff enjoys slip-
ping a few joke items into the April issue
for our readers to find; some are subtle,
some are outrageous. Response to this
year’s foolishness was greater than in any
year past. In case you missed it, look for

“Lost Dutchman's Bug" (photo),
page 302

“Black-Hole Diode” (new product),
page 363

“Noise-Emitting Diode” (new product),
page 364

“Slightly Used Cray-1" (unclassified
ad), page 414

So you see, there's no need for "swift
and final action” (gulp!)—we were just
kidding! By the way, where should we
return the sample device that was in-
cluded with your letter? . . . CPF

Unpublished Apple Logo

With some hesitation, I'm writing this
letter to inform BYTE readers of an unfor-
tunate situation concerning the distribu-
tion of the MIT Apple Logo programming
language. I've been writing Apple Logo at
the Logo laboratory for the last two years
as an undergraduate project. 1've labored
under the understanding that Apple Logo
was to be placed in the public domain or
licensed to software-development com-
panies or dealers for distribution. How-
ever, for the past eight months, MIT has
withheld the language from the public.

I would like to explain why. The origin-
al intent of my project was to implement a
small subset of the Logo interpreter on the
Apple computer. The final product actu-
ally evolved into a full-scale implementa-
tion, with features surpassing the Texas
Instruments (TI) version, which also was
developed at the Logo laboratory. When
TI heard about this and the Apple Logo
project, it reacted angrily; it fears that a

Logo for the Apple would adversely affect
sales of its Logo system. In fact, T may be
quite justified in its fears, for there are
many people who think that Apple Logo
is superior to Tl Logo as an educational
tool. It's rumored that Texas Instruments
is depending on TI Logo to redeem the
TI-99/4 home computer, which is not sell-
ing as well as expected.

Texas Instruments is a very generous
friend of MIT, and some people here are
embarrassed about a situation that might
threaten one of its sales programs. So, in
an effort to appease its corporate friend,
MIT has been stalling the distribution of
Apple Logo. There was a version ready
for distribution at the end of last year with
many improvements over the version re-
viewed in the June BYTE (see “Logo for
Personal Computers,” page 36), and since
then it has been expanded and improved.
But I'm extremely frustrated that MIT
chooses to avoid angering Texas Instru-
ments by compromising the efforts of one
of its undergraduate students. This
frustration is compounded by the fact that
I feel, as do many here at the lab, that the
TI-99/4 has many serious deficiencies and
that the public will be cheated if forced to
buy it because it is the only machine on
which Logo is available.

Apple Logo is one of the finest pro-
grams that can be used on the Apple, and
I would like to see it widely distributed as
early as possible. Two years of my efforts
went into it, as well as those of several
others, and it’s sad that MIT does not re-
cognize the injustice that it is doing to
myself, the Logo laboratory, and the
many Apple users who would benefit
from Apple Logo. If Tl is afraid that its
sales will be hurt, then it should fix the
deficiencies in its machine and stop trying
to suppress this program. [ urge BYTE
readers to write the Office of the Provost
at MIT and request that Apple Logo be
made public or licensed for distribution
without delay. Thank you.

Stephen Hain

MIT Logo Laboratory
545 Technology Sq
Cambridge MA 02139

Love’s Labors Lost

Whilst enjoying very much the
Shakespearean research endeavours of
Andrew Kalnik, it s obvious that he has
missed the point. (See ’"'Micro-
Shakespeare,” April 1980 BYTE, page 104
and “MicroShakespeare Revisited,” Apri}
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The guy on the left

doesn’t stand a chance.

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

The guy on the right has the OSBORNE 19, 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 memaos 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 office, at home, or in the field.

Or anywhere. Optional battery packs and telephone

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
out—to virtually anyone who deals with words or num-
bers. Or both.

Since the entire system is only $1795, it won’t be too
long before the guy on the left has an OSBORNE 1 of his
own. The same probably goes for the person reading
this ad. In fact, we think it's inevitable.

The OSBORNE 1 includes a Z80A®CPU, 64K
bytes of RAM memory, two 100 kilobyte
floppy disk drives, a business keyboard,
built-in menitor, IEEE 488 and RS232 inter-
faces for printers and other things that
get connected to computers, é)lus
CP/M, CBASIC-2, Microsoft BASIC,
WORDSTAR, and SUPERCALC. The
system is available from com-
puter retailers nationally.

$1795. 1t’s
inevitable. L
=SB0
COVIPUTER CORPORATION

26500 Corporate Avenue Hayward, California 94545
Phone (415) 887-8080 TWX (910) 383-2021




Letters

1981 BYTE, page 98.)

Careful scrutiny of the works of the
Bard of Programmers reveals that some
discarded program segments have become
garbled into the text, probably as the
result of bad file merges.

Take, for example, the statement

If it were done when ‘tis done then ‘twere
well it were done quickly

or, parsing

IF I(T) WERE D(ONE) WHEN ‘T IS

D(ONE) THEN ‘T WERE W(L) KT)
WERE D(ONE) QUICKLY

which, written as we understand it, and
using X for ’, gives

IF T) =D(1)
WHILE T(X) = D(1)
T(X) = W(L)
I(Ty=D(1)
QUICKLY

The WEND statement is missing, but it
may be that QUICKLY denotes a ma-
chine-code subroutine that could have
some terminating function. (Mistress

Waiting On Delivery
of ADEC LA120?

Avoid the hassle by upgrading your LA36 for 1200
baud operation with a DS120 Terminal Controller.
The Datasouth DS120 gives your DECwriter® Il the high speed

Quickly is a comical character in The
Merry Wives of Windsor—an example,
perhaps, of a subroutine label being con-
fused with a file name?)

Further research has revealed, hidden in
the depths of the surviving listings, an in-
complete command syntax of a lost high-
level language.

Typical examples of this are

Lost Modern
Language Parlance
Armour Chain
Billet Log
Breach Input
Burden Load
Count Cont
Curtalil Edit
Espy Peek
Fellow Cos
Folio Print
Hail Call
Inquisition Exam
Buffet Poke
Missives Data
Near Close
Peasant Common
Scotch Erase
Scribe Write
Set Put

Tally List
Unbesmirch Clear

There are some commands still in use
today: GOTO, END, EXIT, ERROR, RE-
STORE, RUN are typical, whilst the use
of functions such as SIN, HEX, DIM, and.
FIX show the arithmetical properties of

the language. It can safely be assumed
that commands such as READ and AUTO
were not generally implemented at this

printing and versatile performance features of the DECwriter® lII
at only a fraction of the cost. The DS120 is a plug compatible
replacement for your LA36 logic board which can be installed in
minutes. Standard features include:

® 165 cps bidirectional printing *RS232 interface

eHorizontal & Vertical Tabs 20 mA Current Loop Interface

ePage Length Selection eTop of Form

©110-4800 baud operation eAdjustable Margins

© 1000 character print buffer eDouble wide characters

eX-on, X-off protocol eParity selection

oSelf Test ¢Optional APL character set
Over 4000 DS120 units are now being used by customers ranging
from the Fortune 500 to personal computing enthusiasts. In
numerous installations, entire networks of terminals have been
upgraded to take advantage of to-
day’s higher speed data com-

time.

Research continues, but so far it looks
as if Sir Francis Drake made the first re-
corded visit to Silicon Valley, during
which, presumably, the natives acquired
the principles of his on-board naviga-
tional computer.

Ross Henderson
Systems Manager
Digital Devices Ltd
134 London Rd

munications  services. LS|

microprocessor  electronics Southborough, Kent,

and strict quality control TN4 OPL, England

ensure dependable per- .

formance lf)o, yearspto It is obvious that, despite improve-
come. When service is ments in hardware, some aspects of pro-

required, we will respond
promptly and effectively.

Best of all, we can deliver
immediately through our 7
nationwide network of *©
distributors. Just give us a
call for all the details.

DATASOUTH COMPUTER CORPORATION

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

gramming never change— Shakespeare, in
his time, may have suffered the "slings
and arrows of outrageous fortune” just as
modemn programmers do. What personal-
computer user has not, after seeing an
advertisement for software, purchased
same from The Software Merchant of

Letters continued on page 282
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SI0P STEALING
FROM YOUR OWN

Here’s the white collar crime of 1981: Let
your people labor away for hours at jobs a
properly trained computer can do in seconds.

You pay for all those wasted hours.

And you're missing opportunities,
because the hours could be spent on new, pro-
ductive, profitable projects.

We can help you.

If you have a CP/ M®-based microcomputer,
SSG's Business Productivity Packages will scoop
up all those hours you're losing and give you back
more productivity, more time, more information,
and more Success.

ANALYST. $250. An information storage
and retrieval (data base) system that will replace
piles of files with information you can USE.

MAGIC WORKSHEET. $250. SSG's answer
to the world’s demand for electronic spreadsheet
calculation and “what-if" capabilities on CP/M
systems. (Available quarter two 1981.)

NAD Name and Address. $100. A mailing

and addressing system to do all the typing and
clerical work on lists—from ten names to ten
thousand.

LETTERIGHT. $200. A correspondence
processing package that speeds letter writing AND
merges your letters with names selected from your
NAD list.

It takes very few hours at today's salary
levels to repay the cost of any of these systems.

-f’ \“ They'll do you far better than that. SSG’s
‘ Productivity Software Packages will contribute

immediately to the growth and success of
your business.
Please act now. Tear out this page. This

coupon or a phone call will get you immediate
relief from the white collar crime of
still, answer your ques- '
tions immediately.
P oo
| O Please rush me

Packages for CP/ M-based

computers.

1981. We'll send you complete
¥ 1
E il "n-g
Time’s a- wasting
information on the SSG
0O Please call me right away.

information. Or better
That's a crime.
Business Productivity

Name
Company
Address

City State Zip
Telephone ( )

CP/M is a registered lrademark of Digilal Research. NAD, Magic Worksheet are lrademarks of SSG.

Structured Systems Group

5204 Claremont, Oakland, Z California94618 (415) 547 1567 ) ISLOJRO AT
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The Smalltalk-80 System

The Xerox Learning Research Group
Xerox Palo Alto Research Center
3333 Coyote Hill Rd
Palo Alto CA 94304

The Smalitalk-80 system represents the current state of
the object-oriented point of view as it has been reduced to
practice by the Xerox Learning Research Group. The
Smalltalk-80 system is composed of objects that interact
only by sending and receiving messages. The program-
mer implements a system by describing messages to be
sent and describing what happens when messages are
received.

The Smalltalk-80 system is the latest in a series of
| programming environments that have applied the
object-oriented point of view more and more uniform-
| ly to the design and production of software systems.
i The fundamental ideas of objects, messages, and
classes came from SIMULA. (See reference 1.)
SIMULA allows users to create object-oriented sys-
tems, but uses the standard data/procedure-oriented
ALGOL language to provide numbers, booleans, basic
| data structures, and control structures. The Flex
system, the Smalltalk-72, Smalltalk-74, and
| Smalltalk-76 (see references 5, 2, and 4, respectively)
| systems extended the object-oriented point of view to
an increasing number of the elements of a program-
ming environment. For example, in Smalltalk-72,
arithmetic, list structures, and control structures were
represented as objects and messages, but classes were
not. In Smalltalk-74, class descriptions as objects were
introduced. The Smalltalk-76 system added the
capability to express relationships between classes,
and extended the object-oriented point of view to the
programmer’s interface.

This article presents the central semantic features
| and most of the syntactic features of the Smalltalk-80
system. It was prepared by Dave Robson and Adele
Goldberg as scribes for the group effort of designing
and implementing the system. Two forthcoming books
(see reference 3) provide the full specification of the
Smalitalk-80 system; in particular, the books describe
the implementation of the interpreter and storage
manager, and the graphical user interface.
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Sending Messages—Expressions

Messages are described by expressions, which are se-
quences of characters that conform to the syntax of the
Smalltalk-80 programming language. A message-sending
expression describes the receiver, selector, and arguments
of the message. When an expression is evaluated, the
message it describes is transmitted to its receiver. Here
are several examples of expressions describing a message
to an object. (Note: color has been added to help identify
the receivers, selectors, and arguments in the following
examples.)

l.|frame]center | Key: [ Receiver
2. 'l:lngin + |offset O Selector
3. |frame |moveTo: | newlLocation 3 Argument

4. |£.L lat: ]—rndexl put; ] element I

Each expression begins with a description of the
receiver of the message. The receivers in these examples
are described by variable names: frame, origin, frame,
and list, respectively. Generally, at least one space must
separate the parts of an expression.

Messages without arguments are called unary
messages. A unary message consists of a single identifier
called a unary selector. The first example is a unary
message whose selector is center.

A binary message has a single argument and a selector
that is one of a set of special single or double characters
called binary selectors. For example, the common
arithmetic symbols (+, —, *, and /) are binary selectors;
some comparison operations are represented as double
characters (eg: == for equivalence, ~ = for not
equal). The second example is a binary message whose
argument is offset.

A keyword message has one or more arguments and a
selector that is made up of a series of keywords, one
preceding each argument. A keyword is an identifier with



a trailing colon. The third example is a single-argument
keyword message whose selector is moveTo: and whose
argument is newlLocation. The fourth example is a two-
argument keyword message whose selector is made up of
the keywords at: and put: and whose arguments are index
and element. To talk about the selector of a multiple-
argument keyword message, the keywords are con-
catenated. So, the selector of the fourth example is
at:put..

The message receivers and arguments in the examples
are described by variable names. In addition, they can
also be described with literals. The two most common
kinds of literals are integers and strings. An integer literal
is a sequence of digits that may be preceded by a minus
sign (eg: 0, 1, 156, —3, or 13772). A string literal is a se-
quence of characters between single quotes (eg: 'hi’,
"John’, or ‘the Smalltalk-80 system’). A binary message
with an integer literal as its receiver is

45 + count
A keyword message with a string literal as its argument is
printer display: ‘Monthly Payroll

When a message is sent, it invokes a method deter-
mined by the class of the receiver. The invoked method
will always return a result (an object). The result of a
message can be used as a receiver or argument for
another message. An example of a unary message
describing the receiver of another unary message is

window frame center

Unary messages are parsed left to right. The first
message in this example is the unary selector frame sent to
the object named window. The unary message center is
then sent to the result of the expression window frame
(ie: the object returned from window’s response to
frame).

Binary messages are also parsed left to right. An exam-
ple of a binary message describing the receiver of another
binary message is

index + offset * 2

The result of sending the binary message + offset to
the object named index is the receiver for the binary
message *2. All binary selectors have the same
precedence; only the order in which they are written mat-
ters. Parentheses can be used to change the order of
evaluation. A message within parentheses is sent before
any messages outside the parentheses. If the previous ex-
ample were written

index + (offset » 2)

the result of the binary message * 2 to offset would be

used as the argument of a binary message with receiver
index and selector + .

Unary messages take precedence over binary messages.
If unary messages and binary messages appear together,
the unary messages will be sent first. In the example

frame center + window offset — index

the result of the unary message center to frame is the
receiver of the binary message whose selector is + and
whose argument is the result of the unary message offset
to window. The result of the + message is, in turn, the
receiver of the binary message — index. Parentheses can
be used to explicitly show the order of evaluation, eg:
(iframe center] + (window offset)] — index. Parentheses
can also be used to alter the order of evaluation. In the
example

(center + offset) x

the binary message + offset would be sent before the
unary message X.

Whenever keywords appear in an unparenthesized
message, they compose a single selector. The example

window showText: ‘Title” inFont: helvetica
indented: 15

is a single message whose selector is showText:inFont:in-
dented:. Because of this concatenation, there is no left-to-
right parsing rule for keyword messages. If a keyword
message is to be used as a receiver or argument of another
keyword message, it must be parenthesized. The expres-
sion

frame scale: (factor max: 5)

describes two keyword messages. The result of the ex-
pression factor max: 5 is the argument for the scale:
message to frame.

Binary messages take precedence over keyword
messages. When unary, binary, and keyword messages
appear in the same expression without parentheses, the
unary messages are sent first, the binary messages next,
and the keyword messages last. The example

bigFrame height: smallFrame height » 2
is evaluated as if it were parenthesized as follows:

bigFrame height: ((smaliFrame height) * 2}

A cascaded message expression describes a sequence of
messages to be sent to the same object. A simple message
expression is a description of the receiver (ie: a variable
name, literal, or expression) followed by a message (ie: a
unary selector, a binary selector and argument, or a set of
keywords and arguments). A cascaded message expres-
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Figure 1: Syntax diagrams for the Smalltalk-80 language.

sion is a single description of a receiver followed by
several messages separated by semicolons. For example,
in the expression

printer newdLine; print: reportTitle; space;
print: Date today.

four messages are sent to the object named printer. The
selectors of the four messages are newLine, print:, space,
and print:. In the expression

window frame center: pointer location;
width: border + contents; clear

three messages are sent to the object returned from the
frame message to window. The selectors of the three
messages are center:;, width:, and clear. Without
cascading, this would have been three expressions

window frame center: pointer location.
window frame width: border + contents.
window frame clear

Assigning Variables
The value of a variable can be used as the receiver or
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argument of a message by including its name in an ex-
pression. The value of a variable can be changed with an
assignment expression. An assignment expression con-
sists of a variable name followed by a left arrow (~—)
followed by the description of an object. When an assign-
ment expression is evaluated, the variable named to the
left of the arrow assumes the value of the object described
to the right of the arrow. The new value can be described
by a variable name, a literal, or a message-sending ex-
pression. Examples of assignments are

center — origin

index — O

index — index + 1

index — index + 1 max: limit

In the last example, the message + 1 is sent to the
value of the variable index, the message max: limit is sent
to the result of the + | message, and the result of the
max: limit message becomes the new value of the variable
index.

A number of variables can be assigned in the same ex-
pression by including several variable names with left ar-
rows. The expression

start — index — O

makes the value of both start and index be O.
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| siring }

The syntax table in figure 1 is a diagram for parsing
well-formed Smalltalk-80 expressions. This table does
not specify how spaces are treated. Spaces must not ap-
pear between digits and characters that make up a single
token, nor within the specification of a number. Spaces
must appear

ebetween a sequence of identifiers used as variables or
unary selectors

ebetween the elements of an array in an array constant
eon either side of a keyword in a keyword expression

Spaces may optionally be included between any other
elements in an expression. A carriage return or tab has
the same syntactic function as a space.

Receiving Messages—Classes

A class describes a set of objects called its instances.
Each instance has a set of instance variables. The class
provides a set of names that are used to refer to these
variables. A class also provides a set of methods that
describe what happens when its instances receive mes-
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Figure 1 continued on page 40

sages. A method describes a sequence of actions to be
taken when a message with a particular selector is re-
ceived by an instance of a particular class. These actions
consist of sending other messages, assigning variables,
and returning a value to the original message.

To create a new application, modify an existing ap-
plication, or to modify the Smalltalk-80 system itself, a
programmer creates and modifies classes that describe
objects. The most profitable way to manipulate a class is
with an interactive system. Much of the development of
the Smalltalk-80 system has been the creation of ap-
propriate software-development tools. (See Larry Tesler’s
article “The Smalltalk Environment,” on page 90.) Unfor-
tunately, to describe a system on paper, a noninteractive
linear mode of presentation is needed. To this end, a
basic class template is provided as a simple textual
representation of a class. The basic class template in table
1 shows the name of the class, the names of the instance
variables, and the set of methods used for responding to
messages.

In table 1, the italicized elements will be replaced by
the specific identifiers or methods appropriate to the
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class name identifier

identifier identifier identifier

instance variable names

methods

method
method
method

Table 1: The basic class template.

class. Names of classes begin with an uppercase letter,
and names of variables begin with a lowercase letter. As
an example, figure 2 shows the basic template form of a
class named Point whose instances represent points in a
two-dimensional coordinate system. Each instance has an
instance variable named x that represents its horizontal
coordinate and an instance variable named y that
represents its vertical coordinate. Each instance can res-
pond to messages that initialize its two instance variables,
request the value of either variable, and perform simple

class name

*

arithmetic. The details of methods (in particular, the use
of ’|’, "." and ') are the subject of our next discussion.

Methods
A method has three parts:

®a message pattern
® some temporary variable names
®some expressions

The three parts of a method are separated by vertical
bars (|). The message pattern consists of a selector and
names for the arguments. The expressions are separated
by periods (.) and the last one may be preceded by an up
arrow (1). In the method for selector + in figure 2, the
message pattern is + aPoint, the temporary variable
names are sumX and sumY, and there are three expres-
sions, the last one preceded by an 1,

Line breaks have no significance in methods; format-
ting is used only for purposes of aesthetics. The vertical
bars and periods are delimiters of significance.

As stated earlier, each message pattern contains a selec-
tor. When a message is received by an instance, the
method whose message pattern contains the same selector
will be executed. For example, suppose that offset were an

Point

instance variable names

807

methods

x — xCoordinate
. y — yCoordinate

f\ Message ¢ x| |
(_ Pattern - 1x
At : ylil
) y I.y

x: xCoordinate y: yCoordinate | |

Temporary "
Variable
Names ¢

[+ aPoint]| [sumX sumY]|

sumX — x + aPoint x. V. -

I Point newX: sumX Y: sumY

~NY
| 4 ;, Expressi(:\:-}
sumY — y + aPoint y. ) L

N ALALS~

— aPoint | differenceX differenceY |
differenceX — x — aPoint x.
differenceY — y — aPoint y.
tPoint newX: differenceX Y: differenceY

= scaleFactor |scaledX scaledY |
scaledX — x * scaleFactor.
scaledY — y = scaleFactor.
1Point newX: scaledX Y: scaledY

Figure 2: [llustrated class template for the class Point.
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class name DepositRecord

class name CheckRecord
superclass Object superclass DepositRecord
instance variable names date amount instance variable names number

methods

of: depositAmount on: depositDate | |

date — depositDate.
amount — depositAmount

amount | |
I amount

balanceChange | |
\ amount

Table 2: Class template for class DepositRecord.

methods

number: checkNumber for: checkAmount on:
checkDate | |
number — checkNumber.
date — checkDate.
amount — checkAmount

of: anAmount on: aDate | |
self error:
"Check records are initialized with
number:for:on:’

balanceChange | | 1 0 — amount

Table 3: Class template for class CheckRecord.

instance of Point in the expression
offset + frame center

The method whose message pattern is + aPoint would
be executed in response. For selectors that take
arguments, the message pattern also contains argument
names wherever arguments would appear in a message.
When a method is invoked by a message, the argument
names in the method are used to refer to the actual
arguments of that message. In the above example, aPoint
would refer to the result of frame center.

“

class name identifier
superclass identifier
instance variable names identifier identifier identifier
class variable names identifier identifier identifier

class messages and methods

method
method

method

instance messages and methods

method
method

method

Table 4: The full class template.

42  August 1981 © BYTE Publications Inc

Following the message pattern, a method can contain
some temporary variable names between vertical bars.
When a method is executed, a set of variables is created
that can be accessed by the temporary variable names.
These temporary variables exist only while the method is
in the process of execution.

Following the second vertical bar, a method contains a
sequence of expressions separated by periods. When a
method is executed, these expressions are evaluated se-
quentially.

So, there are three steps in receiving a message, cor-
responding to the three parts of the method. Smalltalk
will

1. Find the method whose message pattern has the same
selector as the message and create a set of variables for
the argument values.

2. Create a set of temporary variables corresponding to
the names between the vertical bars.

3. Evaluate the expressions in the method sequentially.

Six kinds of variables can be used in a method’s expres-
sions:

ethe instance variables of the receiver
ethe pseudo-variable seif

e the message arguments

etemporary variables

eclass variables

eglobal variables

The instance variables are named in the message
receiver’s class. In the example, x and y refer to the values
of the instance variables of offset.

There is an important pseudo-variable available in
every method, which is named self. self refers to the




receiver of the message that invoked the method. It is
called a pseudo-variable because its value can be accessed
like a variable, but its value cannot be changed using an
assignment expression. In the example, self refers to the
same object as offset during the execution of the method
associated with +.

Arguments and temporary variables are similar, in that
the names for both are declared in the method itself and
they both exist only during the method's execution.
However, unlike arguments, temporary variables are not
automatically initialized. The values of temporary
variables can be changed with an assignment expression.

Class variables are shared by all instances and the class
itself. Names for the class variables are shown in the full
class template in an entry called “class variable names”
(see table 4). Although they are variables and their values
can be changed, they are typically treated as constants,
initialized when the class is created, and then simply used
by the instances. For example, if the class of floating-
point numbers wanted to provide trigonometric func-
tions, it might want to define a variable called pi to be
used in any of its methods.

Global variables are shared by all objects. A global dic-
tionary, called Smalltalk, holds the names and values of
these variables. The classes in the system, for example,
are the values of global variables whose names are the
class names. With the exception of variables used to
reference system resources, few global variables exist in
the Smalltalk-80 system. Programming style that depends
on user-defined globals is generally discouraged.

If the last expression in a method is preceded by an 1,
the message that invoked the method takes on the value
of this expression. If an | does not precede the last ex-
pression, the value of the message is simply the receiver
of the message. For example, the x:y: message to a Point
(see figure 2) behaves as if it had been written

x: xCoordinate y: yCoordinate | |
x — xCoordinate.
y — yCoordinate.
I self

Methods can contain comments anywhere. A comment
is a sequence of characters delimited by double quotes.
Two consecutive double quotes are used to embed a
double quote within a comment. The methods in class
Point were purposely written in a verbose style to provide
examples. The messages for + could have been written

+ aPoint | |
1 Point newX: x + aPoint x Y. y + aPoint y

The basic class template presents only the most important
attributes of a class. The complete description of a class is
provided by the full class template, described in the next
section,

Inheritance
The basic template allows a class to be described in-

dependently of other classes. It ignores inheritance
among classes. The full class template, however, takes in-
heritance into account. (See table 4.) With it, a class can
be described as a modification of another class called its
superclass. All classes that modify a particular class are
called its subclasses. A subclass inherits the instance
variable names and methods of its superclass. A subclass
can also add instance variable names and methods to
those it inherits. The instance variable names added by
the subclass must differ from the instance variable names
of the superclass. The subclass can override a method in
the superclass by adding a message with the same selec-
tor. Instances of the subclass will execute the method
found in the subclass rather than the method inherited
from the superclass.

To assemble the complete description of a class, it is
necessary to look at its superclass, its superclass’s
superclass, and so on, until a class with no superclass is
encountered. There is only one such class in the system
(ie: without a superclass), and its class name is Object.
All classes ultimately inherit methods from Object. Ob-
ject has no instance variables. The set of classes linked
through the superclass relation is called a superclass
chain. The full class template has an entry called
“superclass” that specifies the initial link on the class’s
superclass chain.

As an example, we might describe a class,
DepositRecord, whose instances are records of bank ac-
count deposits. Each instance has two instance variables
representing the date and amount of the deposit. The
class template is shown in table 2.

clags name CheckRecord
superclass DepositRecord
instance variable names number

class messages and methods

number: checkNumber for: checkAmount on:
checkDate | |
! self new number: checkNumber
for. checkAmount
on: checkDate

instance messages and methods

number: checkNumber for: check Amount on:
checkDate | |
super of. checkAmount on: checkDate.
number — checkNumber

of: anAmount on: aDate | |

self error: 'Check records are initialized with
number:for.on:’

balanceChange | | 1 0 — amount

Table 5: Full class template for class CheckRecord.
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A class, CheckRecord, whose instances are records of
checks written on an account is a subclass of
DepositRecord; this new class adds an instance variable
that represents the check number. The class template is
shown in table 3.

An instance of CheckRecord has three instance
variables. It inherits the amount message, adds the
number:for:on: message, and overrides the
balanceChange and of;on: messages. The of:on: method
contains a single expression in which the message error:
‘Check records are initialized with number:for:on:’ is sent
to the pseudo-variable self. The method for error: is found
in the superclass of DepositRecord, which is the class Ob-
ject; the response is to stop execution and to display the
string literal argument to the user.

An additional pseudo-variable available in a method's

*
class name Point
superclass Object
instance variable names Xy
class variable names pi
class messages and methods

instance creation
newX: xValue Y: yValue | |
1 self new x: xValue
y: yvalue
newRadlus: radlus Angle: angle | |
I self new x; radius * angle sin
y: radius * angle cos

class initialization
setPl | | pi — 3.14159

instance messages and methods

accessing
x: xCoordinate y: yCoordinate | |
x — xCoordinate.
y — yCoordinate
x| ]tx
yl |ty
radlus | | 1((x * x) + (y *y)) squareRoot
angle | | 1(x/y) arctan

arithmetic

+ aPolnt | | tPoint newX: x + aPoint x
Y:y + aPointy

— aPoint | | 1Point newX: x — aPoint x
Y:y — aPointy

» scaleFactor | | 1Point newX: x * scaleFactor
Y: y * scaleFactor
circleArea | r |
r — self radius.
tpixr=r

Table 6: Full class template for class Point.
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expressions is super. It allows a subclass to access the
methods in its superclass that have been overridden in the
subclass description. The use of super as the receiver of a
message has the same effect as the use of self, except that
the search for the appropriate message starts in the
superclass, not the class, of the receiver.

For example, the method associated with
number:for.on in CheckRecord might have been defined
as

number: checkNumber for: check Amount on:
checkDate | |
super of: checkAmount on: checkDate.
number — checkNumber

Metaclasses

Since a class is an object, there is a different class that
describes it. A class that describes a class is called a
metaclass. Thus, a class has its own instance variables
that represent the description of its instances; it responds
to messages that provide for the initialization and
modification of this description. In particular, a class
responds to a message that creates a new instance. The
unary message Nnew creates a new instance whose in-
stance variables are uninitialized. The object nil indicates
an uninitialized value.

The classes in the system might all be instances of the
same class. However, each class typically uses a slightly
different message protocol to create initialized instances.
For example, the last expression in the method associated
with + in class Point (see figure 2) was

Point newX: sumX Y: sumY

newX:Y: is a message to Point, asking it to create a new
instance with sumX and sumY as the values of the new in-
stance’s instance variables. The newX:;Y: message would
not mean anything to another class, such as
DepositRecord or CheckRecord. So, these three classes
can’t be instances of the same class. All classes have a lot
in common, so their classes are all subclasses of the same
class. This class is named Class. The subclasses of Class
are called metaclasses.

The newX:Y: message in Point’s metaclass might be im-
plemented as

newX: xValue Y: yValue | |
1 self new x: xValue y: yValue

The new message was inherited by Point's metaclass from
Class. One reason for having metaclasses is to have a
special set of methods for each class, primarily messages
for initializing class variables and new instances. These
methods are displayed in the full class-template form
shown in table 4; they are distinguished from the
methods for messages to the instances of the class. The
two categories are “class messages and methods” and “in-
stance messages and methods,” respectively. Methods in



the category “class messages and methods” are associated
with the metaclass; those in “instance messages and
methods” are associated with the class.

If there are no class variables for the class, the “class
variable name” entry is omitted. So, CheckRecord might
be described as shown in table S.

It is often desirable to create subcategories within the
categories “class messages and methods” and “instance
messages and methods.” Moreover, the order in which
the categories or subcategories are listed is of no
significance. (The notion of categories is simply a pretty
printing” technique; it has no semantic significance.)

Returning to the example of class Point, if the instance
methods of class Point include subcategories accessing
and arithmetic, the template for Point might appear as
shown in table 6.

When the class Point is defined, the expression

Point setPi

should be evaluated in order to set the value of the single
class variable.

A Point might be created and given a name by
evaluating the expression

testPoint — Point newX: 420 Y: 26

The new Point, testPoint, can then be sent the message
circleArea:

testPoint circleArea
or used in a more complex expression:

(testPoint * 2) circleArea

Primitive Routines

The response to some messages in the system may be
performed by a primitive routine (written in the im-
plementation language of the machine) rather than by
evaluating the expressions in a method. The methods for
these messages indicate the presence of such a primitive
routine by including < primitive > before the first expres-
sion in the method. A major use of primitive methods is
to interact with the machine’s input/output devices.

An example of a primitive method is the new message
to classes, which returns a new instance of the receiver.

new | | <primitive>

This particular primitive routine always produces a
result. If there are situations in which a primitive routine
cannot produce a result, the method will also contain
some expressions. If the primitive routine is successful in
responding to the message, it will return a value and the
expressions in the method will not be evaluated. If the
primitive routine encounters difficulty, the expressions
will be evaluated as though the primitive routine had not
been specified.

Another example of a message with a primitive
response is a message with the selector + sent to a
Smalllinteger

+ aNumber | | <primitive>
self error: “Smalllnteger addition has failed’

One reason this primitive might fail to produce a result
is that the argument is not a Smallinteger. In the example,
this would produce an error report. In the actual
Smalltalk-80 system, an attempt is made to check and see
if the argument were another kind of number for which a
result could be produced.

Indexed Instance Variables

An object’s instance variables are usually given names
by its class. The names are used in methods of the class to
refer to the values of the instance variables. Some objects
also have a set of instance variables that have no names
and can only be accessed by messages. The instance vari-
ables are referred to by an integral index. Indexable ob-
jects are used to implement the classes in the system that
represent collections of other objects, such as arrays and
strings.

The messages to access indexed instance variables have

Array

class name

superclass IndexedCollection

indexable instance variables

class messages and methods

instance creation
with: anElement | |
1(self new: 1) at: 1 put: anElement
with: firstElement with: secondElement
| anArray |
anArray — self new: 2.
anArray at: | put: firstElement.
anArray at: 2 put: secondElement.
tanArray

instance messages and methods

accessing
at: aninteger | |
< primitive >
self error: ‘index out of range’

at: aninteger put: anElement | |
< primitive >
self error: "index out of range’
funny stu
embed |
1Array with: self

Table 7: Full class template for class Array.
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selectors at: and at:put:. For example
list at: 1

returns the first indexed instance variable of list. The ex-
ample

list at: 4 put: element

stores element as the value of the fourth indexed instance
variable of list. The at: and at:put: messages invoke
primitive routines to load or store the value of the in-
dicated variable. The legal indices run from one to the
number of indexable variables in the instance. The at: and
atput: messages are defined in class Object and,
therefore, can be understood by all objects; however, on-
ly certain classes will create instances with indexable in-
stance variables. These classes will have an additional
line in the class template indicating that the instances con-
tain indexable instance variables. As an example, we
show a part of the template for class Array in table 7.

Each instance of a class that allows indexable instance
variables may have a different number of them; such in-
stances are created using the new: message to a class,
whose argument tells the number of indexable variables.
The number of indexable instance variables an instance
has can be found by sending it the message size. A class
whose instances have indexable instance variables can
also have named instance variables. All instances of any
class will have the same number of named instance
variables.

Control Structures and Blocks
The two control structures in the Smalltalk-80 system
described so far are

e the sequential execution of expressions in a method
e the sending of messages that invoke other methods that
eventually return values

All other control structures are based on objects called
blocks. Like a method, a block is a sequence of expres-
sions, the last of which can be preceded by an up arrow
(1). The expressions are delimited by periods; they may
be preceded by one or more identifiers with leading co-
lons. These identifiers are the block arguments. Block
arguments are separated from expressions by a vertical
bar.

Whenever square brackets are encountered in a
method, a block is created. Evaluation of the expressions
inside the square brackets is deferred until the block is
sent the message value or a message whose selector is a
concatenation of one or more occurrences of the keyword
value:. Control structures are implemented as messages
with receivers or arguments that are blocks. The methods
for carrying out these control-structure messages involve
sending the blocks patterns of value messages.

In the Smalltalk-80 system, there are two types of
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primitive control messages: conditional selection of
blocks, ifTrue:ifFalse:, and conditional iteration of blocks,
whileTrue: and whileFalse:.

The representation of conditions in the Smalltalk-80
system uses distinguished boolean objects named false
and true. The first type of primitive control message pro-
vides for conditional selection of a block to be executed.
This is similar to the [F . . . THEN . . . ELSE of ALGOL-
like languages. The expression

queue isEmpty ifTrue: [index — O]
ifFalse: [index — queue next]

evaluates the expressions in the first block if the receiver
is true and evaluates the expressions in the second block if
the receiver is false. Two other forms of conditional selec-
tion provide only one alternative

queue isSEmpty ifTrue: [index — O]
queue iSEmpty ifFalse: [index — queue next].

When ifTrue: is sent to false, it returns immediately
without executing the block. When ifFaise: is sent to true,
the block is not executed.

The second type of primitive control message repeated-
ly evaluates the expressions in a block as long as some
condition holds. This is similar to the WHILE and UNTIL
statements in ALGOL-like languages. This type of con-
trol message is a message to a block; the receiver, the
block, evaluates the expressions it contains and deter-
mines whether or not to continue on the basis of the value
of the last expression. The first form of this control
message has selector whileTrue;. The method for
whileTrue: repeatedly executes the argument block as
long as the receiver’s value is true. For example,

lindex < = limit] whileTrue: [self process: list at: index.
index — index + 1]

The binary message < = is understood by objects
representing magnitudes. The value returned is the result
of comparing whether the receiver is less than or equal to
(< =) the argument.

The second conditional iteration message has selector
whileFalse:. The method for whileFalse: repeatedly ex-
ecutes the argument block as long as the receiver’s value
is false. For example,

[queue isEmpty] whileFalse; [self process: queue next)

The messages whileTrue and whileFalse to a block pro-
vide a shorthand notation for messages of the form
whileTrue: aBlock and whileFalse: aBlock, if the argument
aBlock is an empty block.

Block arguments allow one or more of the variables in-
side the block to be given new values each time the block
is executed. Instead of sending the block the message
value, messages with selectors value: or value:value:, and



so on, are sent to the block. The arguments of the value:
messages are assigned to the block arguments (in order)
before the block expressions are evaluated.

As an example, classes with indexed instance variables
could implement a message with selector do: that takes a
block as an argument and executes it once for every in-
dexed variable. The block has a single block argument;
the value of the appropriate indexed variable is passed to
it for each execution. An example of the use of such a
message is

list do: | :element | self process: element]
The message might be implemented as

do: aBlock | index |
index — 1.
lindex < = self size] whileTrue:
[aBlock value: (self at: index).
index — index + 1]

Similar control messages can be implemented for any
class. As an example, a simple repetition could be pro-
vided by a timesRepeat. aBlock message to instances of
class Integer

timesRepeat: aBlock | index |
index — 1.
[index < = self] whileTrue:
[aBlock value.
index — index + 1]

Examples of implementing other control messages are
given in L Peter Deutsch’s article “Building Control Struc-
tures in the Smalltalk-80 System,” on page 322.

The Smalltalk-80 System: Basic Classes

The Smalltalk-80 language provides a uniform syntax
for retrieving objects, sending messages, and defining
classes. The Smalltalk-80 system is a complete pro-
gramming environment that includes many actual classes
and instances. In support of the uniform syntax, this
system includes class descriptions for Object, Class,
Message, CompiledMethod, and Context, whose
subclasses are BlockContext and MethodContext. Multi-
ple independent processes are provided by classes Pro-
cessorScheduler, Process, and Semaphore. The special
object nil is the only instance of class UndefinedObject.
These classes comprise the kernel Smalltalk-80 system.

The system also includes class descriptions to support
basic data structures; these are numerical and collection
classes. The class Number specifies the protocol ap-
propriate for all numerical objects. Its subclasses provide
specific representations of numbers. The subclasses are
Float, Fraction, and Integer. For a variety of reasons,
there are both Smallintegers and Largelntegers; of these,
there are LargePositivelntegers and LargeNega-
tiveintegers.

Class Collection specifies protocol appropriate to ob-
jects representing collections of objects. These include
Bag, Set, OrderedCollection, LinkedList, MappedCollec-
tion, SortedCollection, and IndexedCollection. The latter
provides protocol for objects with indexable instance
variables. It has subclasses String and Array. Elements of a
string are instances of class Character; bytes are stored in
instances of ByteArray. A subclass of String is Symbol; a
subclass of Set is Dictionary (a set of Associations).

Interval is a subclass of Collection with elements
representing an arithmetic progression. Intervals can be
created by sending the message to: or to:by: to Integer.
So, the expressions 1 t0: 5 by: 1 and | to: 5 each create a
new interval representing |, 2, 3, 4, 5. As a Collection, In-
terval responds to the enumeration message do:. For ex-
ample, in

{1 to: 5) do: [:index | anArray at: index put: index * 2]

the block argument index takes on successive values 1, 2,
3,4, 5.

For programmer convenience, an Integer also responds
to the messages to:do: and to:by:do:, allowing the paren-
theses in interval enumeration expressions to be omitted.

The ability to stream over indexed or ordered collec-
tions is provided by a hierarchy based on class Stream, in-
cluding ReadStream, WsriteStream, and ReadAnd-
writeStream. A file system, local or remote, is then im-
plementable as a subclass of these kinds of Streams.

Since instances of the system classes described above
are used in the implementation of all applications, an
understanding of their message protocol is as necessary to
understanding an implementation as an understanding of
the language syntax. These system classes are fully
described in the forthcoming Smalltalk books.

In addition to the basic data-structure classes, the
Smalltalk-80 system includes class descriptions to sup-
port interactive graphics (forms and images and image
editors, text and text editors), networking, standard files,
and hard-copy printing. A complete Smalltalk-80 system
contains about sixty class definitions, not including a
variety of windows or views, menus, scrollbars, and the
metaclasses. Many of these are discussed in companion
articles in this issue. (See Daniel H H Ingalls's “The
Design Principles Behind Smalltalk,” page 286, and Larry
Tesler's “The Smalltalk Environment,” page 90.)

The important thing to note is that each of these class
descriptions is implemented in the Smalltalk-80 language
itself. Each can be examined and modified by the pro-
grammer. Some of the class descriptions contain methods
that reference primitive methods; only these methods are
implemented in the machine language of the implementa-
tion machine. It is a fundamental part of the philosophy
of the system design that the programmer have such com-
plete access. In this way, system designers, such as
members of the Xerox Learning Research Group, are able
to build the next Smalltalk in the complete context of
Smalltalk itself.m
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i Smalltalk-80. These definitions will be most useful if you first read the introductory Smalltalk articles. . . .

Glossary

Editor's Note: This glossary provides concise definitions for many of the keywords and concepts related to

l General Terminology

object
message

{ method
class
instance

method dic-
tionary

l metaclass

subclass

a package of information and
descriptions of its manipulation

a specification of one of an object's
manipulations

a procedure-like entity; the descrip-
tion of a sequence of actions to be
taken when a message is received by
an object

a description of one or more similar
objects

an object described by a particular
class

a set of associations between
message selectors and methods; in-
cluded in each class description

a class whose (single) instance is
itself a class

a class that is created by sharing the
description of another class, often
modifying some aspects of that
description

Syntax Terminology

message re-
l ceiver
| message sender
| message selector

message
argument

unary message
binary message

keyword mes-
sage

the object to be manipulated, ac-
cording to a message

the object requesting a manipulation
a symbolic name that describes a
desired manipulation of an object
one of the objects specified in a
message that provides information
needed so that a message receiver
can be manipulated appropriately

a message without arguments

a message with a single argument
and a selector that is one of a set of
special single or double characters
a message that has one or more
arguments and a selector made up of
a series of identifiers with trailing
colons, one preceding each argu-
ment
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block

instance vari-

able
class variable

named variable

indexed variable

global or pool
variable

temporary vari-

able

pseudo-variable

nil

GW

a literal method; an object repre-
senting a sequence of actions to be
taken at a later time, upon receiving
an "evaluation” message (such as
one with selector value or value;)

Semantics
a variable that is information used
to distinguish an instance from
other instances of the same class
a variable shared by all instances of
a class and the class itself
an instance variable that is given a
name in the class of the instance; the
name is used in methods of the class
an instance variable with no name,
accessed by message only; referred
to by an integer (an index)
a variable shared by instances of
several classes; a system example is
Smalitalk, a dictionary that includes
references to all the defined classes
a variable that exists only while the
method in which it is declared is in
the process of execution
a variable available in every method
without special declaration, but
whose value cannot be changed us-
ing an assignment. System examples
are self, super and thisContext.
a special object, the only instance of
class UndefinedObject

Implementation Terminology

field

bytecode

object pointer
reference count

the memory space in which the
value of an object’s variable is
stored

a machine instruction for the virtual
machine

a reference to an object

of an object, is the number of ob-
jects that point to it (ie: that contain
its object pointer)

Circle 336 on inquiry card. =—b




o

-"i.. LY

Scene: An asteroid mining team of
the 21st century. Not a human team, but
a team of self-replicating intelligent robots.

Enter the first industrial robot—blind and unable
to respond to its environment—capable onty of
unvarying, repetitive tasks.

Robots with touch sensing begin to do precision
assembly

Robots are no longer blind—silhouette vision
arrives

Robots feel with an artificial skin

Robots adapt to the unstructured human envi-
ronment

Reasoning robots hear and speak human
speech

1990 Walking robots explore the surface of Mars.

1996 Orbiting robot factories construct solar power
stations.

2000 and beyond: Self-replicating robots terraform

the cosmos.

This future is unfolding today exclusively in
the pages of Robotics Age. Every two
months we bring you the latest state-of-
the-art robotic technology—from artificial
intelligence. to automated robotic

factories, to personal robots.

Join us in the robotics age.

The advances that make this a picture of our future are happening today.
Robotics Age Magazine, Post Office Box 423, Tujunga, California 91042




Build a Z8-Based Control
Computer with BASIC, Part 2

The Z8-BASIC Microcomputer
system described in this two-part
article is unlike any computer pre-
sently available for dedicated control
applications. Based on a single-chip
Zilog Z8 microcomputer with an on-
board tiny-BASIC interpreter, this
unit offers an extraordinary amount
of power in a very small package. It is
no longer necessary to use expensive
program-development systems. Com-
puter control can now be applied to
many areas where it was not
previously cost-effective.

The Z8-BASIC Microcomputer is
intended for use as an intelligent con-
troller, easy to program and inexpen-
sive enough to dedicate to specific
control tasks. It can also serve as a
low-cost tiny-BASIC computer for
general interest. Technical specifica-
tions for the unit are shown in the “At
a Glance” box on page 52.

Last month I described the design
of the Z8-BASIC Microcomputer
hardware and the architectures of the
Z8671 microcomputer component
and Z6132 32 K-bit Quasi-Static
Memory. This month I'd like to con-
tinue the description of the tiny-
BASIC interpreter, discuss how the
BASIC program is stored in memory,
and demonstrate a few simple appli-
cations.

Process-Control BASIC
The BASIC interpreter contained in

Copyright 1981 by Steven A Ciarcia.
All nights reserved.
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Steve Ciarcia
POB 582
Glastonbury CT 06033

ROM (read-only memory) within the
Z8671 is officially called the Zilog
BASIC/Debug monitor. It is essen-
tially a 2 K-byte integer BASIC which
has been optimized for speed and
flexibility in process-control applica-
tions.

H
-
-
=
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=
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There are 15 keywords: GOTO,
GO@, USR, GOSUB, IF...THEN,
INPUT, IN, LET, LIST, NEW, REM,
RUN, RETURN, STOP, PRINT (and
PRINT HEX). Twenty-six numeric
variables (A through Z) are sup-
ported; and numbers can be ex-

Photo 1: Z8-BASIC Microcomputer. With the two "RAM" jumpers installed, it is
configured to operate programs residing in the Z6132 Quasi-Static Memory. A
four-position DIP (dual-inline pin) switch (at upper right) sets the serial data rate
for communication with a user terminal connected to the DB-255 RS-232C con-
nector on the top center. The reset button is on the top left.

Circle 13 on inquiry card. =



NEVER UNDERSOLD.

$-100 HARDWARE

S0 SYSTEMS

Versa Floppy | kit ....5258

Versa Floppy Il kit . ....8348

ExpandoRamlikit. ........ $249
ITHICA INTERSYSTEMS . . . . SCALL
ARTES (52 e nr e 5 ey, o @ $CALL
NORTHSTAR. ... ... ... ..$CALL

SUPPLIES

Verbatim Datalife Diskettes
MD525-01,10,16 . . ... . .$26.50
FD34-3000........... .$30.00
FD34-8000. ............ $44.00
Avery Tabulables
5,0003% X15/16 ...... $18.75
3,0003% X15/16 ......$14.25
1,0003)% X15/16........$68.15

UARCO Paper (prices sre FOB S.P.
9% X11,150r18Lb. ... .$25.9
147/8X11,150r 18 Lb. .$35.00

SOFTWARE
Microsoft Basic-80 . ....... $299
Microsoft Basic Compiler ... .$319
Microsoft Fortran-80 . .. .. .. $399
MagicWand .. ........... $275
Apple Visicalc. - . . . ....$113

Pickles and Trout CP/M® . . .§175

Thats right. If you can find a lower
price in this magazine WE WILL BEAT IT! Period.*

APPLE HARDWARE

Microsoft Z-80 Softcard . $259
Microsoft Ramcard . . . . . $170
SSMAIDAST . ......... $165
SYMTEC Apple Light Pen .$219
MOUNTAIN HARDWARE:

Super Talker . ........ $270
ROMWRITER ... ... .. $157
INTRDL/X-10 .. ......$180
ROMPLUS+ . ... .. ... $162
MUSICSYSTEM . ... .. $499
AppleClock .......... $252
LoboOrive........ ..., SCALL
VidexBOx24 . ......... $299
Andromeda . ........... $170
M&RSup-R-Term . ..... $299
Enhancer...... .. ...... $100

NEC Green Monitor . . .. . $240
Sanyo Green Monitor . . . .$240
D.C. HaF!es Micromadem . $299
CALIFORNIA COMPUTER
SYSTEMS

See our full page ad in this
magazine.

PRINTERS

EPSONMX-80 . ... ....CALL
MX-80 Graphics ROM . . .CALL
NEW EPSON MX-80 TF . .CALL
Okidata Microline 80 .. .:$415
Okidata Micraline 82 . . . . $625
Okidata Microline 83 . .. .$898
IDS Paper Tiger 4606 . .$1050
Anadex DP-9000,1 ... .$1185
Anadex DP-9500,1 .. . . $1295
Centronics 737 . ... .. .. $689
NEC Spinwriter .. ... ... SCALL
NEC w/ Selium Option . . .$SCALL
C. Itoh Starwriter 25 cps$1440
C. itoh Starwriter 45 cps$1770

DigbloB30 ........... $2195
Malibu1B685 ... ... ... .. $1995
Malibu200 .. ... ... ... SCALL
MBS B et i i, |y $495

TRSBOQ's ....... ..... SCALL
Micropolis 77 track . . . .. $399
Percom Doubler ... ... .. $199
Percom Separator .. ... .. $27

OrchestraB80 ... ..... ... $79




pressed in either decimal or hexadeci- can be abbreviated

mal format. BASIC/Debug can  “THE VALUEIS “;S At a Glance

directly address the Z8's internal

registers and all external memory. IFX=YTHENIFY=Z Name )

Byte references, which use the “@" THEN PRINT “X=2Z" Z8-BASIC Microcomputer

character followed by an address, can be abbreviated Processor

may be used to modify a single IFX=YIFY=Z"X=2" Zilog Z8-family Z8671 8-bit microcomput-
register in the processor, an 1/0 port, er with programmable (read/write)

or a memory location. For example, One important difference between | memory, read-only memory, and 1/0 in a

@4096 specifies decimal memory most versions of BASIC and Zilog's | Single package. The Z8671 includes a

location 4096, and @ %F6 specifies BASIC/Debug is that the latter tZK'byte.tmy'BASXC/[.)ebug resident in-
h . . erpreter in ROM, 144 internal 8-bit

the port-2 mode-control register at allows variables to contain statement | episters, and 32 1/0 lines. System uses

decimal location 246. (The percent numbers for branching, and variable 7.3728 MHz crystal to establish clock

symbol indicates that the characters storage is not cleared before a pro- | rate. Two internal and four external inter-

following it are to be interpreted asa gram is run. Statements such as [ Tupts:

hexadecimal numeral.) To place the GOSUB X or GOTO A*E—Z are Memory

value 45 in memory location 4096, wvalid. It is also possible to pass values | {j..c 76132 4 K-byte Quasi-Static

the command is simply, @4096=45 from one program to another. These Memory (pin-compatible with 2716 and

(or @ %1000= %2D). variations serve to extend the capa- | 2732 EPROMs); 2 K-byte ROM in Z8671.
Command abbreviations are stan- bilities of BASIC/Debug. Memory externally expandable to 62 K
dard with most tiny-BASIC interpre-  In my opinion, the main feature | bYtes of program memory and 62 K bytes

ters, but this interpreter allows some that separates this BASIC from others of data memory.
extremes if you want to limit program is the extent of documentation sup- | Input/Output
space. For example: plied with the Z8671. Frequently, a | Serial port: RS-232C-compatible and
computer user will ask me how he can | switch-selectable to 110, 150, 300, 1200,
IF 1> X THEN GOTO 1000 obtain the source-code listing for the | 2400 480, and 9600 bps.
. . . . arallel 170: two parallel ports; one
can be abbreviated BASIC interpreter he is using. Most | gedicated to input, the other bit-
IF 1> X 1000 often, 1 have to reply that it is not programmable as input or output; pro-
available. Software manufacturers grammable interrupt and handshaking
PRINT"THE VALUE IS ”;S that have invested many man-years | lines; LSTTL-compatible.

External I/0: 16-bit address and 8-bit
bidirectional data bus brought out to ex-
pansion connector.

[ BASIC Keywords

| | GoTO, GO@, USR, GOSUB,
IF...THEN, INPUT, LET, LIST, NEW,
REM, RETURN, RUN, STOP, IN,
PRINT, PRINT HEX. Integer
arithmetic/logic operators: +, —, /, *,
and AND; BASIC can call machine-
language subroutines for increased execu-
tion speed; allows complete memory and
register interrogation and modification.

Power-Supply Requirements

+5V £5% at 250 mA

+12 V £10% at 30 mA

—12 V £10% at 30 mA

(The 12 V supplies are required only for
RS-232C operation.)

Dimensions and Connections
4- by 4Vi-inch board; dual 22-pin
| (0.156-inch) edge connector. 25-pin RS-

: : A 232C female D-subminiature (DB-25S)
Photo 2: The Z8/Micromouth demonstrator. A Z8-BASIC Microcomputer is connector; 4-pole DIP-switch data-rate

configured to run a ROM-resident program that exercises the Micromouth speech selector.
synthesizer presented in the June Circuit Cellar article. A Micromouth board
similar to that shown on the left is mounted inside the enclosure, Six pushbutton Operating Conditions

| switches, connected to a parallel input port on the £8 board, select various Temperature: 0 to 50°C (32 to 122°F)
speech-demonstration sequences. The Micromouth board is driven from a second Humidity: 10 to 90% relative humidity
parallel port on the Z8 board. (noncondensing)
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See the new world of
programming from Insoft
at your Apple dealer.

Apple is a
registered trademark
of Apple Computer, Inc.

259 Barnett Rd. / Unit 3 / Medford, Or 97501 / (503) 779-2485

lansFORTH I

pfolessi'onal soﬂware dévelo

® Object files to 18K

® Source files to 37K

® Cursor based screen editor

® Upper and lower case text entry

o Nested macro instructions

e Local, global and universal labels

o Comprehensive error trapping

The enormous flle capacity of ALD System
Il assures you of the abllity to develop
virtually any imaginable software system.
And you can do so with ease since ALD
System Il edits with the simplicity of a word
processor. ;

ALD System |1. Powerful yet convenient.
The first choice of professionals.

The best comes last. Both new
programs are available for the
Applell or Apple IlI.
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DISCOUNT

LINE
1-800-528-8960

1-602-861-3181 Arizona

TWX #910-950-1194

ANADEX
9500-$1275 9501-%1275
ATARI
400-$435 800-$740
CENTRONICS
730-$600 737-$750
DATASOUTH
DS120-$595 DS180-$1375
DIABLO
630-$2150 1640-$2575
EPSON
MX70-$395 MX80-$470
HAZELTINE
1421-$755 1520-$1350
1500-$995 Esprit-$650
IDSI
#60 Breakout ''Blue Box''-$250
LOBO
Drive/Controller-$490
Drive-$390
MODEMS
Cat-$155 Hays-$325
MONITORS
Leedex-$135 Sanyo-$165
MPI1
88G-$595 99G-$725
NEC
5510-$2540 5520-$2900
OKIDATE

MB0~$385 SL125-$3150

M82-$550 SL160-$3150
MB83-$825 SL250-$4200
TELEVIDEO
912-$725 950-$995
TI
810-$1475 820-$1795
SOROC
1Q120-$730 1Q135-$800
SSM
A10-$160
ZENITH
Z89-$2150
Add - 3% Charge Cards

2% Shipping

EXPOTEK
CORPORATION

2231R W. Shangri La Rd.
Phoenix, AZ 85029

in a BASIC interpreter are not easily
persuaded to give away its secrets.
In most cases, however, a user
merely wants to know the location of
the GOSUB...RETURN address stack
or the format and location of stored
program variables. While the source
code for BASIC/Debug is also not
available (because the object code is
mask-programmed into the ROM,
you couldn’t change it anyway), the
locations of all variables, pointers,
stacks, etc, are fixed, and their stor-
age formats are defined and described
in detail. The 60-page BASIC/Debug
user's manual contains this informa-
tion and is included in the 200 pages

FFFF

FFFD —— Data-rate switches
Remainder
undefined

C000

BFFF

User-memory and 1/O-
expansion area

8000
7FFF

undefined

2000

17FF
On-board 4 K bytes of read/write
memory or EPROM

800
7FF
BASIC/Debug ROM
100
FF
Z8 registers
00
Figure 1: A simplified hexadecimal

memory map of the Z8-BASIC Micro-
computer.

of documentation supplied with the
Z8-BASIC Microcomputer board.
(The documentation is also available
separately.)

Memory Allocation

Z8-family microcomputers distin-
guish between four kinds of memory:
internal registers, internal ROM, ex-
ternal ROM, and external read/write
memory. (A slightly different dis-
tinction can also be made between
program memory and data memory,
but in this project this distinction is
unnecessary.) The register file resides
in memory-address space in hexadeci-
mal locations 0 through FF (decimal 0
through 255). The 144 registers in-
clude four 1I/O- (input/output) port
registers, 124 general-purpose regis-
ters, and 16 status and control regis-
ters. (No registers are implemented in
hexadecimal addresses 80 through EF
[decimal addresses 128 through 239]).

The 2 K-byte ROM on the Z8671
chip contains the BASIC/Debug in-
terpreter, residing in address space
from address 0 to hexadecimal 7FF
(decimal O to 2047). External memory
starts at hexadecimal address 800
{decimal 2048). A memory map of the
Z8-BASIC Microcomputer system is
shown in figure 1.

When the system is first turned on,
BASIC/Debug determines how much
external read/write memory is avail-
able, initializes memory pointers, and
checks for the existence of an auto-
start-up program. In a system with
external read/write memory, the top
page is used for the line buffer,
program-variable storage, and the
GOSUB...RETURN address stack.
Program execution begins at hexadec-
imal location 800 {decimal 2048).

When BASIC/Debug finds no ex-
ternal read/write memory, the inter-
nal registers are used to store the vari-
ables, line buffer, and GOSUB...RE-
TURN stack. This limits the depth of
the stack and the number of variables
that can be used simultaneously, but
the restriction is not too severe in
most control applications. In a sys-
tem without external memory, auto-
matic program execution begins at
hexadecimal location 1020 (decimal
4128).



GUARANTEED RELIABLE

FOR 2 FULL

Unprecedented product reliability deserves an
unprecedented warranty. IMS International
provides its dealers with both.

Our commitment is real.

We are so confident that our products are the
industry standard in reliability, we stand behind
them for two full years from date-of-sale to the
end user. All IMS manufactured products are
covered.

The success of our dealers will insure our
continued growth. That's why IMS International

YEARS.

is committed to providing every IMS dealer with
these distinct advantages in today’s marketplace:

® 2 year warranty

e Low retail cost

e Best margins in the industry

® Protected territories

e Full factory technical support

e Complete system delivery in 30 days

e Comprehensive advertising and promotional

support

For more information about IMS International’s
“Reliables” and our unique dealer plan, call
714/978-6966 or write us:

.II \ /, |g 2800 Lockheed Way
I h A j Carson City, NV 89701
mTERnanonaL 1 elex: 910-395-6051
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In a system that uses an external
2 K-byte EPROM (type 2716), wrap-
around addressing occurs, because
the state of the twelfth address line on
the address bus (A11) is ignored. (A
4 K-byte type-2732 EPROM device
does use All.) A 2716 EPROM de-
vice inserted in the Z6132's memory
socket will read from the same mem-

ory cells in response to accesses to
both logical hexadecimal addresses
800 and 1000. Similarly, hexadecimal
addresses 820 and 1020 will be treated
as equivalent by the 2716 EPROM.
Therefore, when a 2 K-byte 2716
EPROM is being used, the auto-start
address, normally operating at hexa-
decimal 1020, will begin execution of

Listing 1: Simple illustration of BASIC program storage in the Z8-BASIC Microcom-

puter.
100 P R I N
800 00 64 50 52 49 4E
E S T

80A 45 53 54 22 00 FF

Listing 2: A multiple-line illustration of BASIC program storage.

100 A=5
200 B=6
3005 “A*B=";A'B

100 A = 5
800 00 64 41 3D 35 00
6 3005 ’ A
80A 3 00 OB BD 22 4]
g A . B

8l4 3B 41 28 42 00 FF

060 Cs8 42 3D

2A 42 3D 22
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GET YOUR SHARE OF THE MICRO MARKET!
IF A NUDGE IS ALL YOU NEED, READ ON....

HARDWARE — Boards, systems and support at the right
price, featuring CCS, Televideo and others.

SOFTWARE — Many industry-standard packages and
some unique surprises, such as:

ALUTOGEM — Interactively reconfigure your CP/M*® BIOS.
Bring new peripherals on-line guickly,

R — Analyze your English prose. Maasure how
it hard § it

Circle 235 on inquiry card.

any program beginning at hexadeci-
mal location 820. For the purposes of
this discussion, you may assume that
programs stored in EPROM use type-
2716 devices and that references to
hexadecimal address 820 also apply
to hexadecimal address 1020.

Program Storage

The program-storage format for
BASIC/Debug programs is the same
in both types of memory. Each
BASIC statement begins with a line
number and ends with a delimiter. If
you were to connect a video terminal
or teletypewriter to the RS-232C
serial port and type the following
line:

100 PRINT “TEST”

it would be stored in memory begin-
ning at hexadecimal location 800 as
shown in listing 1.

The first 2 bytes of any BASIC
statement contain the binary equiva-
lent of the line number (100 decimal
equals 64 hexadecimal). Next are
bytes containing the ASCII (Ameri-
can Standard Code for Information
Interchange) values of characters in
the statement, followed by a delimiter
byte (containing 00) which indicates
the end of the line. The last statement
in the program (in this case the only
one) is followed by 2 bytes containing
the hexadecimal value FFFF, which
designates line number 65535.

The multiple-line program in listing
2 further illustrates this storage for-
mat.

One final example of this is il-
lustrated in listing 3 on page 58. Here
is a program written to examine itself.
Essentially, it is a memory-dump
routine which lists the contents of
memory in hexadecimal. As shown,
the 15-line program takes 355 bytes
and occupies hexadecimal locations
800 through 963 (decimal 2048
through 2499). I have dumped the
first and last lines of the program to
further demonstrate the storage
technique.

I have a reason for explaining the
internal program format. One of the
useful features of this computer is its
ability to function with programs re-
siding solely in EPROM. However,



CIS COBOL™ software with FORMS-2™
for Apple I1® computers is here. Now.
From Micro Focus.

Apple II users . . . the wait is over. And your pa-
tience has paid off. Now you can create serious
business programs with the world’s most popular
professional programming language—COBOL.
And, run them on the industry standard operating
system—CP/M™,

COBOL—the only standard lan-
guage designed exclusively for
business programming.

COBOL gives you programs
that are easy to write, easy to
read, easy to maintain and easy
to learn.

A complete program in
20 minutes.
FORMS-2, a COBOL
source-code gen-
erator, lets you
begin with a
blank screen. ..
and end with a
fully-operational
program.
FORMS-2 gener-
ates standard
COBOL code.
You can use it as
is. Or build on it
to create even
more sophisti-
cated programs.

Business computer

compatibility.

CIS COBOL on Apple II is standard COBOL.
(ANSI X3.23-1974) With it, you have the broadest
applications flexibility available today. And the
most reliable.

Powerful file handling.

You can grow with CIS COBOL. It provides you
with all the power of ANSI COBOL file handling.
Underlying B-tree technology takes care of large
ISAM files . . . fast.
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Quick, convenient program development.

With CIS COBOL and FORMS-2, you have your
very own low-cost tools that allow you to get work
done faster and less expensively than ever before.
Features include interactive debug, fast compile-
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GSA approved.
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the EPROMs must be programmed
externally. While I will explain how
to serially transmit the contents of the
program memory to an EPROM pro-
grammer, some of you may have on-
ly a manual EPROM programmer or
one with no communication facility.
But if you are willing to spend the

time, it is easy to print out the con-
tents of memory and manually load
the program into an EPROM device.

Dedicated-Controller Use

The Z8-BASIC Microcomputer can
be easily set up for use in intelligent
control applications. After being

Listing 3: A program (listing 3a) that examines itself by dumping the contents of mem-
ory in printed hexadecimal form. Listing 3b shows the first and last lines of the program

as dumped during execution.

(3a)

100
102
103
105
107
110

FRINT*THE LIST
FRINT $FRINT
B=X+8 1A=X+C
FRINT *ANDRESS
FRINT HEX (X);" .
120 GOSUE 300

130 X=x+1

140 IF X=E THEN GOTO 180
150 GOTO 120

180 IF X:=A THEN 250

200
250
300
310

(3b)

FRINT:STOF
FRINT HEX (@X)s:
RETURN

FRINT*ENTER START ADDRESS FOR HEX DUMF
IS HOW MANY BYTES I.ONG

FRINT"

“FLINFUT X
*“$LINFUT C

DATA® IFRINT

FRINTIFRINT:RB=X4+8:G0TO 110

.

y

:RUN

ENTER START ADDRESS FOR HEX DUMP ? 2048

THE LIST IS HOW MANY BYTES LONG ? 30

ADDRESS DATA
100 P R 1

800 0 64 50 52 49

E N T E R
808 45 4E 54 45 52

A R T sp A
810 41 52 54 20 4]

E S S sp F
818 45 53 53 20 46
:RUN

N T
4E 54 22
sp S T
20 53 54
D D R
44 44 52
o R sp
4F 52 20

ENTER START ADDRESS FOR HEX DUMP ? 2360

THE LIST IS HOW MANY BYTES LONG ? 45

ADDRESS DATA
o P 300
938 4F 50 0 1 2C
N T sp H E
940 4E 54 20 48 45
@ X ) : :
948 40 58 29 3B 3A
1 N T ” sp
950 49 4E 54 2 20
310 R E
958 0 1 36 52 45
N 85535
960 4E 0 FF FF 0
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P R 1
50 52 49
X sp (
58 20 28
sp P R
20 50 52
sp - G
20 22 3B
T u R
54 55 52
0 0 0

tested and debugged using a terminal,
the control program can be written
into an EPROM. When power is ap-
plied to the microcomputer, execu-
tion of the program will begin auto-
matically.

The first application I had for the
unit was as a demonstration driver
for the Micromouth speech-processor
board I presented two months ago in
the June issue of BYTE. (See “Build a
Low-Cost Speech-Synthesizer Inter-
face,” in the June 1981 BYTE, page
46, for a description of this project,
which uses National Semiconductor’s
Digitalker chip set.) It's hard to dis-
cuss a synthesized-speech interface
without demonstrating it, and 1 didn't
want to carry around my big com-
puter system to control the Micro-
mouth board during the demonstra-
tion. Instead, I quickly programmed
a Z8-BASIC Microcomputer to per-
form that task. While I was at it, I set
it up to demonstrate itself as well.

The result (see photo 2 on page 52)
has three basic functional com-
ponents. On top of the box is a
Z8-BASIC Microcomputer (herein-
after called the “Z8 board”) with a
2716 EPROM installed in the memory
integrated-circuit socket, the
Z8-board power supply (the wall-
plug transformer module is out of
view), and six pushbutton switches.
Inside the box is a prototype version
of the Micromouth speech-processor
board (a final-version Micromouth
board is shown on the left).

The Micromouth board is jumper-
programmed for parallel-port opera-
tion (8 parallel bits of data and a
data-ready strobe signal) and con-
nected to I/O port 2 on the Z8 board.
The Micromouth BUSY line and the
six pushbuttons are attached to 7 in-
put bits of the Z8 board’s input port
mapped into memory-address space
at hexadecimal address FFFD
(decimal 65533).

The most significant 3 bits of port
FFFD are normally reserved for the
data-rate-selector switches, but with
no serial communication required,
the data rate is immaterial and the
switches are left in the open position.
This makes the 8 bits of port FFFD,
which are brought out to the edge

Circle 367 on inquiry card. =—p
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LJINTRODUCTION TO PASCAL
by Rodnay Zaks is a simple yet comprehensive guide to
standard and UCSD Pascals: step-by-step presentation
with exercises for beginners, complex concepts and
extensive appendices for experienced programmers.
An indispensible book for everyone who wants to
learn Pascal programming.

320 pp., 100 illustr., Ref. P310, $14.95

LJTHE PASCAL HANDBOOK

by Jacques Tiberghien is an easy-to-read, easy-to-use
dictionary containing all the features for most existing
versions of Pascal (Standard, Jensen-Wirth, OMSI,
UCSD, HP1000, Pascal/Z). Over 180 entries, arranged
alphabetically; each includes definition, description,
syntax diagram, details of implementation, variations
and examples. The perfect reference tool for any
Pascal user.

500 pp., 150 illustr., Ref. P320, $14.95

C

PROGRAMS \n "~

Alan Mifler

OPASCAL PROGRAMS FOR SCIENTISTS
AND ENGINEERS

by Alan Miller is a comprehensive collection of
frequently used algorithms for scientific and technical
applications programmed in PASCAL. This time saving
book includes programs for curve fitting, approxima-
tions, random number generation, integrals, statistical
techniques and more.

250 pp., 80illustr.,, Ref. P340  [1$16.95 paper, (1$25.00cloth

CJSEND ME YOUR FREE CATALOG

MAIL TO: NAME
SYBEX DEPT. B81 ADDRESS
m 2344 SIXTH STREET CITY

STATE Al
BERKELEY, CA 94710 ADD [1$1.50/book UPS or (J75¢/book 4th class mail or [1$8/book overseas airmail
PHONE ORDERS: (CA add tax) Total amt. Enclosed OR CHARGE MY CIVISA CIMC CJAMEX.
INSIDE CA 415/848-8233 CARD NO. EXP. DATE

TOLL FREE OUTSIDE CA 800-277-2346 SIGNATURE




connector, available for external in-
puts. In this case, pressing one of the
six pushbuttons selects one of six
canned speech sequences.

Coherent sentences are created by
properly timing the transmission of
word codes to the speech-processor
board. This requires nothing more
than a single handshaking arrange-

ment and a table-lookup routine (but
try it without a computer sometime).
The program is shown in listing 4a.
The first thing to do is to configure
the port-2 and port-3 mode-control
registers (hexadecimal F6 and F7, or
decimal 246 and 247). Port 2 is bit-
programmable. For instance, to con-
figure it for 4 bits input and 4 bits out-

Listing 4: A program (listing 4a) that demonstrates the functions of the Micromouth
speech synthesizer, operating from a type-2716 EPROM. The simple I/O-address
decoding of the Z8 board allows use of the round-figure address of 65000. The program

uses a table of vocabulary pointers that has

been previously stored in the EPROM by

hand. Listing 4b shows a dump of the memory region occupied by the program, prov-
ing that storage of the BASIC source code starts at hexadecimal location 820.

(4a)

100 @246=0:@247=113

110 X=@65000 :A=%1400

120 IF X=254 THEN @2=0

130 IF X=253 THEN GOTO 500

140 IF X=251 THEN A=A+32 :GOTO 500

150 IF X=247 THEN A=A+64 :GOTO 500

160 IF X=239 THEN A=A+96 :GOTO 500

170 IF X=223 THEN A=A+128 :GOTO 500

180 IF X=222 THEN N=0 :GOTO 300

200 GOoTO 110

300 @2=N :N=N+1 :IF N=143 THEN 110

310 IF @65000<129 THEN 310

320 GOTO 300

500 @2=Q@A :A=A+1

510 IF @65000<129 THEN 510

520 IF @A=255 THEN GOTO 110

530 GOTO 500

1000 Q=2048

1005 wW=0

1010 PRINT HEX(@Q),:0=0+1

1015 W=W+1 :IF W=8 THEN PRINT" ":GOTO 1005
1020 IF Q=4095 THEN STOP

1030 GOTO 1010 b

(4b)

:goto 1000

FF FF FFP FP FF FF
FF FF FFP FF FF FF
FF FF FF FF FF FF
FF FF FF FF FF FF
0 64 40 32 34 36
3Aa 40 32 34 37 3D
33 0 0 6E 58 3D
35 30 30 30 20 3A
25 31 34 30 30 0

49 46 20 58 3D 32
20 54 48 45 4F 20

0! AT 1015
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put, you would load FO into register
Fé6 (246). In this case, I wanted it con-
figured as 8 output bits, so ] typed in
the BASIC/Debug command @246=0
(set decimal location 246 to 0).

The data-ready strobe is produced
using one of the options on the Z8's
port 3. A Z8 microcomputer has
data-available and input-ready hand-
shaking on each of its 4 ports. To set
the proper handshaking protocol and
use port 2 as | have described, a code
of hexadecimal 71 (decimal 113) is
placed into the port-2 mode-control
register. The BASIC/Debug com-
mand is @247 = 113. The RDY2 and
‘DAV2 lines on the Z8671 are con-
nected together to produce the data-
available strobe signal.

Lines 1000 through 1030 in listing
4a have nothing to do with demon-
strating the Micromouth board. They
form a memory-dump routine that il-
lustrates how the program is stored in
memory. You notice from the mem-
ory dump of listing 4b that the first
byte of the program, as stored in the
ROM, begins at hexadecimal location
820 (actually at 1020, you remember)
rather than 800 as usual. This is to
help automatic start-up. The program
could actually begin anyplace, but
you would have to change the pro-
gram-pointer registers (registers 8 and
9) to reflect the new address. The 32
bytes between 800 and 820 are re-
served for vectored addresses to op-
tional user-supplied 1/O drivers and
interrupt routines.

Programming the EPROM
The first EPROM-based program I
ran on the Z8-BASIC Microcomputer

was manually loaded. I simply
FF FF
I FF
FF FF
FF FF
3D 30
31 31
40 36
41 3D
0 78
35 34

Circle 380 on inquiry card. =—=b



The System/48 is the outstanding office automation com-
puting system for the 80's it's so productive we call it
MAGIC®. Look at these features:

» One to eight interactive users per node

Data management system

Report generator

Query processor

Screen format generator

Automalic interface code generator

Up to ', Mbytes of user memory

Wwinchester disk with 18-million bytes (formatted

capacity)

15-minute mean-time-to-repair

Built-in protection from line-voltage spikes. noise, and

brownouts

And, it features MAGIC®, the Operating System that gets
things done faster than you can say abracadabra because
of its multi-keyed Indexed-Sequential Access Method and
flexible file-organization. MAGIC® also offers high Security.
with password protection. MAGIC® supports global or local
printers for as many users as desired.

MAGIC® also includes DataMagic Il — TEI's red-hot data-
base manager. DataMagic Il has even more tricks up its
sleeve — like automatic or manual record-lock protection
and automatic transaction backout to protect the database.
And it runs application software written for CP/M 2.X

Take a MAGIC® leap into the future!

Arrange to attend one of our regularly scheduled System/
48 workshops (RSVP).

OE M and Dealer Inquiries Invited

5075 S. LOOP EAST. HOUSTON. TX. 77033
(713) 738-2300 TWX. 910-881-3639
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If you have anything
to do with small
computers, you
should be reading
the Carl Helmers

PERSONAL
COMPUTER
LETTER

every month!

You won't want to miss a single issue of
the new Personal Computer Letter...

a monthly publication of comprehen-
sive studies on issues affecting design,
implementation, and applications of
small computer systems. The Personal
Computer Letter is a journal compiled
and edited by Carl Helmers, co-founder
and first editor of Byte Magazine. Here
is valuable information in professionally
prepared format about small com-
puters, software, peripherals, trends in
the industry, and new ideas. We accept
no advertising, and the information
provided is available nowhere else.
Written for executives, decision-makers,
market strategists, product designers
and authors in the small computer field,
each 12 to 16-page issue contains
analysis and design studies by many

of the personal computer industry’s
foremost experts. For example, the
current issue covers: Intelligent Serial
Line Filters: Exploring a family of
application oriented product ideas.

Subscribe today. Mail the coupon with
your check for $200 for the next 12
monthly issues. Sample issues at

$25 per copy, applicable to a full

year's subscription.

NORTH AMERICAN
iia ¢ . TECHNOLOGY, INC.
uw * Strand Buliding
‘_!_‘_ = 174 Concord St.,

Peterborough, NH 03458
(603) 924-6048

O Enclosed is my $200 check or
money order for the next 12 issues
of the Personal Computer Letter.

O Enclosed is my $25 check or money
order for a sample issue, applicable
to subscription price.

Photo 3: Type-2716 EPROM programmer, adapted from "Program Your Next
EROM in BASIC"” (March 1978 BYTE, page 84). The circuit, which is driven
through parallel ports, programs a 2716 in about 2% minutes and is controlled by
a BASIC program.

NAME___ —
ADDRESS M
ary

STATE Z2IP —
P SR R R SR R -
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printed out the contents of the Z6132
memory using the program of listing
3 and entered the values by hand into
the EPROM programmer. This is fine
once or twice, but you certainly
wouldn’t want to make a habit of it.
Fortunately, there are better alterna-
tives if you have the equipment.

Many EPROM programmers are
peripheral devices on larger computer
systems. In such cases, it is possible to
take advantage of the systems’ capa-
bilities by downloading the Z8 pro-
gram directly to the programmer.

The programmer shown in photo 3
is a revised version of the unit I
described in a previous article, “Pro-
gram Your Next EROM in BASIC”
(March 1978 BYTE, page 84). It was
designed for type-2708 EPROMs, but
I have since modified it to program
2716s instead. All I had to do was
lengthen the programming pulse to
50 ms and redefine the connections to
four pins on the EPROM socket. It
still is controlled by a BASIC pro-
gram and takes less than 2%z minutes
to program a type-2716 EPROM de-
vice. Refer to the original article for
the basic design.

Normally, the LIST function or
memory-dump routine cannot be

used to transmit data to the EPROM
programmer because the listing is
filled with extraneous spaces and car-
riage returns. It is necessary to write a
program that transmits the contents
of memory without the extra charac-
ters required for display formatting.
The only data received by the
EPROM programmer should be the
object code to load into the EPROM.

In writing this program we can take
advantage of the Z8's capability of
executing machine-language pro-
grams directly through the USR and
GO@ commands. The serial-input
and serial-output subroutines in the
BASIC/Debug ROM can be executed
independently using these com-
mands. The serial-input driver starts
at hexadecimal location 54, and the
serial-output driver starts at hexadec-
imal location 61. Transmitting a sin-
gle character is simply done by the
BASIC statement

GO@ %#61,C
where C contains the value to be

transmitted. A serial character can be
received by

C=USR (%54)

Circle 278 on inquiry card. =—=—p
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What can you honestly
expect from an interactive
data terminal that costs only
$3697*

Well, to begin with, color graphics.

/ RCA’s VP-3301 has unique color-locking circuitry that gives
y

ou sharp, jitter-free color graphics and rainbow-free characters.

Plus much more: Microprocessor control. Resident and
programmable character set. Reverse video. State-of-the-art
LS| video control. 20 and 40 character formats. RS232C and

20 mA current loop. Six baud rates. Eight data formats. ASCI|
encoding. Light-touch flexible-membrane key switches for
reliability and long life. CMOS circuitry and a spill-proof, dust-
proof keyboard for hostile environments.

The VP-3301 can be used with a 525-line color or monochrome
monitor or a standard TV set through an RF modulator.’”* It
serves a wide variety of industrial, educational, business and
individual applications including communication with time
sharing and data base networks such as those provided by
Dow Jones News/Retrieval Service, CompuServe and Source.

All this—for the low price of $369. And it's made by RCA. So
get the whole story about the surprising VP-3301 today. Write
RCA MicroComputer Marketing, New Holland Avenue,
Lancaster, PA 17604. Order toll-free: 800-233-0094.

**Model VP-3303 with bullt-in RF modulator—$389.
*Suggested user price. Monitor and modem not included.

Circle 334 on inquiry card.

Listing 5: BASIC statements that print out
the entire contents of the 4 K bytes of user
memory, for use with a communicating
EPROM programmer.

1000 X=%800 :REM BEGINNING OF
USER MEMORY

1010 GO@ %61,@X :REM TRANSMIT
CONTENTS OF LOCATION X

1020 X=X+1 :IF X=%1801 THEN
STOP

1030 GOTO 1010

Listing 6: A simple BASIC program seg-
ment to demonstrate the concept of the
“black box" method of modifying data be-
ing transmitted through the Z8-BASIC
Microcomputer.

100 @246=0:@247=113 :REM SET PORT
2 TO BE OUTPUT

110 @2=X :REM X EQUALS THE DATA
TO BE TRANSMITTED

where the variable C returns the
value of the received data.

To dump the entire contents of the
Z6132 memory to the programmer,
the statements in listing 5 should be
included at the end of your program.

Execution begins when you type
GOTO 1000 as an immediate-mode
command and ends when all 4 K
bytes have been dumped. The trans-
mission rate (110 to 9600 bps) is that
selected on the data-rate-selector
switches.

Conceivably, this technique could
also be used to create a cassette-stor-
age capability for the Z8 board. In
theory, a 3- or 4-line BASIC program
can be entered in high memory (you
can set the pointer to put the program
there) to read in serial data and load it
in lower memory. Changing the pro-
gram pointer back to hexadecimal
800 allows the newly loaded program
to be executed. Since the Z8-BASIC
Microcomputer already has a serial
[7O port, any FSK (frequency-shift
keyed) modem and cassette-tape re-
corder can be used for cassette data
storage.

1/0 for Data Acquisition

Data acquisition for process con-
trol is the most likely application for
the Z8-BASIC Microcomputer. Low-



Customizable

The Unique Difference that Sets
VEDIT Apart in Full Screen Edifors

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 orword
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. It's aimost 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/I, 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, ard disk
format required.

VEDIT for 8080 or Z80: Diskand 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 registered 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 Il 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

COmptﬁlew Products Inc.

618 Louise, Ann Arbor, Michigan 48103 ¢ Telephone (313) 996-1299
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cost distributed control is practical,
substituting for central control per-
formed by a large computer system.
Analog and digital sensors can be
read by a Z8-BASIC Microcomputer,
which then can digest the data and re-
duce the amount of information (ex-
periment results or control param-
eters) stored or transmitted to a cen-
tral point. Control decisions can be

66 August 1981 © BYTE Publications Inc

made by the Z8-BASIC Microcom-
puter at the process locality.

The Z8 board can be used for
analog data acquisition, perhaps us-
ing an A/D (analog-to-digital) con-
verter such as that shown in figure 2.
This 8-bit, eight-channel A/D con-
verter has a unipolar input range of 0
to +5V (although the A/D in-
tegrated circuit can be wired for

Figure 2: Schematic diagram of an A/D
converter. This 8-bit, eight-channel unit
has a unipolar input range of 0 to +5 V,
with the eight output channels addressed
as I/O ports mapped into memory-
address space at hexadecimal addresses
BF0O through BF07.

bipolar operation), with the eight
output channels addressed as I/O
ports mapped into memory-address
space at hexadecimal addresses BFOO
through BF07 (decimal 48896 through
48903). When the Z8671 performs an
output operation to the channel ad-
dress, the channel is initialized for ac-
quiring data, while data is read from
the channel when the Z8671 performs
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Figure 3: Schematic diagram of an RS-232C serial output port for the "black box"” communication application of the Z8-BASIC
Microcomputer, The 28671 must be configured by software to provide the proper signals: one such signal,
DAV2, is derived from two bits of 1/O port 3 on the Z8671. The pin numbers shown in the schematic diagram for P3, and P3; are
pins on the Z8671 device itself, not pins or sections on the card-edge connector, as are P2, through P2,.

an input operation on the channel’s
address.

Intelligent Communication
Another possible use for the
Z8-BASIC Microcomputer is as an in-
telligent “black box” for performing
predetermined modification on data
being transmitted over a serial com-

munication line. The black box has
two DB-25 RS-232C connectors, one
for receiving data and the other for
retransmitting it. The intelligence of
the Z8-BASIC Microcomputer, acting
as the black box, can perform prac-
tically any type of filtering, condens-
ing, or translating of the data going
through.

Perhaps you have an application
where continuous raw data is trans-
mitted, but you would rather just
keep a running average or flag devia-

tions from preset limits at the central

monitoring point rather than contend
with everything. The Z8 board can be
programmed to digest all the raw
data coming down the line and pass
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®"Handles all IEEE-488 1975/78 functions
=|EEE 696 (S-100) compatible

= MBASIC subroutines supplied; no BIOS
mods required

3 parallel ports (8255A-5)

Isn:ggjstnal quality; burned in and tested

D&W DIGITAL

1524 REDWOOD DRIVE
LOS ALTOS, CA 95030

{Dealer inquiries invited]

[415) 966-1460

Circle 98 on inquiry card.
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Circle 370 on inquiry card.

DISCOUNT
HARDWARE

|EEE 696/S-100 Standard Boards
Assembled, tested, warranted

(ompuPro’. 6o

STATE OF THE ART CPU BOARDS

DUAL CPU 816 bit.............. $349
Z-80 CPUL: soiwainin s sasn daim bk £is $249
FAST RELIABLE STATIC MEMORY
16K ... .. .. $299 2K om mrirrann $549
48K ... .. .. $799 64K. . ... .. $999
SYSTEM AUGMENTATION
BOARDS
I/0-1 2 RS232 Serial Ports ... .. ... $199
I/0-11 3 Parallel, 1 Serial Ports . . ... $199
I710-11 8-Port ............. ... .. $549
DISK-1 DMA Disk Cont. .......... $399
MPX Multipiex Channel .......... $399
SUPPORT-1 Multifunction...... ... $299

Port, clock, interrupts
timers, battery back-up
7 Boards in one

DISCOUNT HARDWARE

Division of System Interface Consultants, Inc.

17440 Revello Drive
Pacific Palisades, CA 90272

Enclosed is S
Please express the following assembled,
tested, and warranted IEEE 696/S-100
boards:

Name
Address

Phone ( )

Add $25 to each order for express shipping, handling
and insurance. California residents add 6% tax. Allow
2 weeks for personal checks. Prices subject to change
without notice.

CALL FOR INFORMATION AND PRICES ON
Mainframes, terminals, printers, and complete
integrated and tested systems to meet

YOUR UNIQUE REQUIREMENTS.

(213) 454-2100
DISCOUNT HARDWARE

Division of System Interface Consultants, Inc.
Computer Specialists Established 1969
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Photo 4: A three-integrated-circuit hardwired serial output port for the
Z8-BASIC Microcomputer. Connected to port 2, any program data sent to
register 2 will be transmitted serially at the data rate selected on the four-position
DIP switch (between 50 to 19200 bps). The Z8 board, configured with two serial
ports, is used to process raw data moving through it. Data is received on one
side, digested, and retransmitted in some more meaningful form from the other
port. Such a configuration could also be used to connect two peripheral devices |

that have radically different data rates.

on only what's pertinent.

Another such black-box applica-
tion is to use the Z8 board as a printer
buffer. Photo 4 shows the interface
hardware of one specific application,
which [ used to attach a high-speed
computer to a very slow printer. The
host computer transmitted data to the
Z8 board at 4800 bps. Since the re-
ceiving serial port used had to be bidi-
rectional to handshake with the host
computer, | added another serial out-
put to the Z8 board for transmitting
characters to the printer. Only three
integrated circuits were required to
add a serial output port. A schematic
diagram is shown in figure 3 on page
67. The UART (universal asynchro-
nous receiver/transmitter, shown as
IC1) is driven directly from port 2 on
the Z8 board (port 2 could also be
used to directly drive a parallel-inter-
face printer), and IC2 supplies the
clock signal for the desired data rate.
Of course, the UART could have
been attached to the data and address

buses directly, but this was easier.

Transmitting a character out of this
serial port requires setting the port-2
and port-3 mode-control registers as
before. After that, any character sent
to port 2 will be serially transmitted.
The minimum program to perform
this is shown in listing 6 on page 64.
This circuit can also be used for
downloading programs to the
EPROM programmer.

In Conclusion

It is impossible to describe the full
potential of the Z8-BASIC Micro-
computer in so few pages. For this
reason, considerable effort has been
taken to fully document its character-
istics. | have merely tried to given an
introduction here.

I intend to use the Z8-BASIC
Microcomputer in future projects. |
am interested in any applications you
might have, so let me know about
them, and we can gain experience
together.



We know just how
good G&L
Microcomputers are.

Because we use them
in our own
PC’s and CNC’s.

And now we can fill all your
needs with reliable industrial
grade modules.

GL 868 MODULES

® CPU-FPA PROCESSOR
® RAM-CMOS-EPROM
® ANALOG MODULES

® VIDEO MODULES

® SERVO MODULES

NESTS-POWER SUPPLIES

® HALF NEST

® FULL NEST

® MASTER RACK

® POWER SUPPLIES

PERIPHERALS

SOFTWARE PACKAGES

DEVELOPMENT SYSTEMS

RELIABILITY

® 130°F AMBIENT RATED

® 95% RELATIVE HUMIDITY

® PRE-TESTED CHIPS WITH 125°C,
168 HOUR BURN-IN

® MODULE BURN-IN AND TEST AT 130°F
FOR 40 HOURS

X o GETTHE FACTS
P > Ask for the fact-packed GL868 booklet.
g=.. M Giddings & Lewis Electronics Co.,

g % PO.Box 1658, 666 S. Military Road,
S Fond du Lac, WI 54935, U.S.A. Telephone
&7 (414) 921-9400.

Bl

Electronics Division

Giddings & Lewis
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=) - Next Month: Build a phonetic
; T voice synthesizer based on the Votrax
SC-01 synthesizer chip.®

Special thanks to Steve Walters and Peter
Brown of Zilog Inc for their aid in producing
these articles.

BASIC/Debug is a trademark of Zilog Inc.

Editor's Note: Steve often refers to previous
Circuit Cellar articles as reference material for
the articles he presents each month. These
articles are available in reprint books from
BYTE Books, 70 Main St. Peterborough NH
03458. Ciarcia's Circuit Cellar covers articles
appearing in BYTE from September 1977
through November 1978. Ciarcia’s Circuit
Cellar, Volume 11 presents articles from

| Photo 5: When the Z8-BASIC Microcomputer is used with a ROM-resident pro- Dezamber 178 'hm"gh,l e dBS0:
| gram, the two jumpers used with the Z6132 are removed, and the EPROM
{ jumper is installed instead. When using a type-2716 16 K-bit (2 K-byte) EPROM
device, the “16 K" jumper is installed. If a type-2732 32 K-bit (4 K-byte) EPROM
is used instead, the "32 K" jumper is installed. The EPROM is inserted in the
lower 24 pins of the 28-pin Z6132 socket (IC2) as shown.

The following items are available Z8-BASIC Microcomputer Z8-BASIC Microcomputer power supply |
postpaid in the United States from: (Documentation includes: (Size: 2% by 4% inches)
The MicroMint Inc Z8 Technical Manual Provides: +5 V, 300 mA
917 Midway Z8 Product Specification +12 V. 50 mA
Woodmere NY 11598 26132 Product Specification —12 V, 50 mA l
Telephone: BASIC/Debug Manual Assembled and tested....$35
(800) 645-3479 (for orders) Z8-BASIC Microcomputer Construc-
(516) 374-6793 (for technical information) tion/Operator’'s Manual)
Assembled and tested....$170
| Kit....$140 ’

These prices are in effect until September 15, 1981; call for prices after that date.
All printed-circuit boards are solder-masked and silk-screened. The documentation supplied with the Z8 board includes approximately 200

| pages of materials. It is available separately for $25. This charge will be credited toward any subsequent purchase of the Z8 board. |
Please include $2 for shipping and handling. New York residents please include 7% sales tax. |

. a0 PAN AMERICAN ELECTRONICS
TRS'8O CompUterS Dept. 200 ¢ 1117 Conway Avenue
Now Avallable with 5 Megabytes fixed and § Megabytes Mission, Texas 78572 U.S.A.

removable storage. , TOLL FREE ORDER 800/531-7466
Complete Hardware System Including, 64K TRS-80 Texas & Principal No. 512/581-2766

e TP = et $10,935.00 Telex 767339 “

220V Systems available for our European customers, in- L
cluding 64K TRS-80 Model It........... $12,995.00

I

o

ALL 2000 COMPUTER SYSTEMS P \
Via-Dell’'Alloro, 22 R.A. : . o s 2
50123 Firenze, Italy N
Telephone 28 37 72

Telex 572507

TRS-B0 is a Trademark of Tandy Corp.

Circle 298 on inquiry card



INTERTEC’S INCREDIBLE 255 USER SMALL BUSINESS COMPUTER

——— —_—————

At last, there's a multi-user micro-
computer system designed and built the
way it should be. The CompuStar™ Our
new, low-cost “shared-disk” multi-user
system with mainframe performance.

Unlike any other system, our new
CompuStar offers what we believe to be the
most practical approach to aimost any
multi-user application. Data entry. Distrib-
uted processing. Small business. Scientific.
Whatever! And never before.has such
powerful performance been available at
such modest cost. Here's how we did it . . .

The system architecture of the
CompuStar is based on four types of video
display terminals, each of which can he
connected into an auxiliary hard disk stor-
age system. Up to 255 terminals can be
connected into a single network! Each ter-
minal (called a Video Processing Unit) con-
tains its own microprocessor and 64K of
dynamic RAM. The result? Lightning fast
program execution! Even when all users
are on-line performing different tasks! A
special “multiplexor” in the CompuStar
Disk Storage System ties all exter-
nal users together to “share” the
system’s disk resources. So, no
single user ever need wait on an-
other. An exciting concept . . .
with some awesome application
possibilities!

CompuStar™ user
stations can be configured in
almost as many ways as you
can imagine. The wide variety
of terminals offered gives you
the flexibility and versatility
you've always wanted (but
never had) in @ multi-user
system. The CompuStar
Model 10 is a program-
mable, intelligent terminal
with 64K of RAM. It's a
real workhorse if your re-
quirement is a data entry

|

“Regsterer ttateman of (hgital Research In

or inquiry/response application. And if your
terminal needs are more sophisticated,
select either the CompuStar Model 20, 30
or 40. Each can be used as either a stand-
alone workstation or tied into a multi-user
network. The Model 20 incorporates all of
the features of the Model 10 with the
addition of two, double-density mini-flop-
pies built right in. And it boasts over
350,000 bytes of local, off-line user stor-
age. The Mode! 30 also features a dual
drive system but offers over 700,000 bytes
of disk storage. And, the Model 40 boasts
nearly 1% million bytes of dual disk stor-
age. But no matter which mode! you
select, you'll enjoy unparalleled versatility
in configuring your multi-user network.

FrEaoH TR

Add as many terminals as you like
- at prices starting at less than $2500.
Now that’s truly incredible!

No matter what your application,
the CompuStar can handle it! Three disk
storage options are available. A tabletop
10 megabyte 8" winchester-type drive
complete with power supply and our spe-
cial controller and multipiexor costs just
$4995. Or, if your disk storage needs are
more demanding, select either a 32 or 96
megabyte Contro! Data CMD drive with a
16 megabyte removable, top loading car-
tridge. Plus, there's no fuss in getting a
CompuStar system up and running. Just
plug in a Video Processing Unit and you're
ready to go . . . with up to 254 more ter-
minals in the network by simply connect-
ing them together in a “daisy-chain”
fashion. CompuStar's special paraliel
interface allows for system cable lengths
of up to one mile . . . with data transfer
rates of 1.6 million BPS!

Software costs are low, too.
CompuStar's disk operating system is the
industry standard CP/M* With an
impressive array of application soft-
ware already available and several
communication packages offered,
the CompuStar can tackle even your
most difficult programming tasks.
Compare for yourself. Of all
the microcomputer-based multi-
user systems available today,
we know of only one which
offers exactly what you need
and should expect. Excep-
tional value and upward
growth capability. The
CompuStar™ A true price
and performance leader!

= =INTERTEC
" DATA
;—‘_\Esvsrws@

2300 Broad River Rd. Columbla. SC 29210
(803) 798- 9100 TWX- 810-666-2115

Circle 177 on Inquiry card.




Object-Oriented

Software Systems

David Robson
Learning Research Group
Xerox Palo Alto Research Center
3333 Coyote Hill Rd
Palo Alto CA 94304

= e —

This article describes a general class of tools for
manipulating information called object-oriented software
systems. It defines a series of terms, including software
system and object-oriented. The description is greatly
influenced by a series of object-oriented programming
environments developed in the last ten years by the Learning
Research Group of Xerox's Palo Alto Research Center, the
latest being the Smalltalk-80 system. The article describes
object-oriented software systems in general, instead of the
Smalltalk-80 system in particular, in order to focus attention
on the fundamental property that sets the Smalltalk-80 |
system apart from most other programming environments,
The words “object-oriented” mean different things to |
different people. Although the definition given in this article |

l may exclude systems that should rightfully be called object-
oriented, it is a useful abstraction of the idea behind many
i software systems.

Many people who have no idea how a computer works
find the idea of object-oriented systems quite natural. In
contrast, many people who have experience with com-
puters initially think there is something strange about
object-oriented systems. (I don’t mean to imply that
computer-naive users can create complex systems in an
object-oriented environment more easily than experi-
enced programmers can. Creating complex systems in-
volves many techniques more familiar to the programmer
than the novice, regardless of whether or not an object-
oriented environment is used. But the basic idea about
how to create a software system in an object-oriented
fashion comes more naturally to those without a
preconception about the nature of software systems.) I
had had some programming experience when I first en-
countered an object-oriented system and the idea cer-
tainly seemed strange to me. I am assuming that most of
you also have some experience with software systems and
their creation. So instead of introducing the object-
oriented point of view as if it were completely natural, I'll
try to explain what makes it seem strange compared to
the point of view found in other programming systems.

Software Systems
A software system is a tool for manipulating informa-

74  August 1981 © BYTE Publications Inc

tion. For the purposes of this article, I'm using a very
broad definition of information.

Information: A representation or description of
something.

There are many types of information that describe dif-
ferent things in different ways. One of the great insights
in computer science was the fact that information can
(among other things) describe the manipulation of infor-
mation. This type of information is called software.

Software: Information describing the manipula-
tion of information.

Software has the interesting recursive property of
describing how to manipulate things like itself. Software
is used to describe a particular type of information-
manipulation tool called a software system.

Software system: An information-manipulation
tool in which the manipulation is described by
software.

A distinction is made in information-manipulation
tools between hardware systems and software systems. A
hardware system is a physical device like a typewriter,
pen, copier, or television set. The type of manipulation
performed by a hardware system is built in and can only
be changed by physical modification. The type of
manipulation performed by a software system is not built
in—it is determined by information, which can be
manipulated.

The virtue of software systems is that the mechanism
developed for manipulating information can be used to
manipulate the mechanism itself. Software systems that
actually manipulate other software systems are called
programming environments.

Programming environment: A software system
that manipulates software systems. An environ-
ment for the design, production, and use of soft-
ware systems.

Circle 78 on inquiry card., =—=—p



Finally, there's an accounting package available for most
microcomputers—from the least expensive to the top-of-the-
line—that works the moment the machine is switched on.
Language. programs, everything needed for accurate
bookkeeping is built into the software, eliminating the need for
programming skills or expensive equipment add-ons.

The FINANCIAL PARTNER™
is a comprehensive financial pack-
age that takes the headache out of
bookkeeping. With general ledger, | g o nen
cash receipts, accounts payable, PNANCIA Inveitaw
and check- printing capability, this
system also provides standard fi- !
nancial reports. In addition, the l
FINANCIAL PARTNER™ comes
with a detailed user's manual con-
taining basic bookkeeping instruc-
tion. By automatically sorting and
posting accounts, the FINANCIAL
PARTNER™ saves you valuable
time and is a complete guide to
money management for your home
or very small business. At $175, it's
worth its weight in gold.
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Also from The Denver Software Company:
The PASCAL TUTOR™, a computer assisted course in UCSD
Pascal*. This complete software package uses the microcom»
puter to teach this powarful new programming language, $125
for this fast, easy way to learn versatile UCSD Pascal®.

*UCSD Pascal is a trademark of the Regents
of the University of California,

Products available from yeur local dealer.
THE DENVER SOFTWARE COMPANY @
MANUFACTURERS OF MICROCOMPUTER SOFTWARE ™

00 E. Jewell Ave., Buita 13 =
ler inquities welcdilie: 303321 S



Thus, a programming environment is also recursive: it
is what it manipulates. The fact that software systems can
be manipulated is both good news and bad news. Since a
text editor is a software system, it is not “cast in concrete”
and you can change it to conform to your style of
interacting with text more closely than it does now (using
a programming environment). However, you also may
reduce it to the proverbial “pile of bits” (not a text editor
at all).

Data/Procedure-Oriented Software

The traditional view of software systems is that they
are composed of a collection of data that represents some
information and a set of procedures that manipulates the
data.

Data: The information manipulated by software.

Procedure: A unit of software.

Things happen in the system by invoking a procedure
and giving it some data to manipulate.

As an example of a software system, consider a system
for managing windows that occupy rectangular areas on
a display screen. The windows contain text and have
titles. They can be moved around the screen, sometimes
overlapping each other. (The details of this system are

DISKETTE
COPY SERVICE

|
Allenbach Industries
4322 Manchester Ave. QOlivenhain, CA 92024
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not important. Its main purpose is to point out the dif-
ferences between the structure of a data/procedure
system and an object-oriented system.)

A window-management system implemented as a
data/procedure system would include data representing
the location, size, text contents, and title of each window
on the screen. It would also include procedures that move
a window, create a window, tell whether a window
overlaps another window, replace the text or title of a
window, and perform other manipulations of windows
on a display. To move a window, a programmer would
call the procedure that moves windows and pass to it the
data representing the window and its new location.

A problem with the data/procedure point of view is
that data and procedures are treated as if they were in-
dependent when, in fact, they are not. All procedures
make assumptions about the form of the data they
manipulate, The procedure to move a window should be
presented with data representing a window to be moved
and its new location. If the procedure were presented
with data representing the text contents of a window, the
system would behave strangely.

In a properly functioning system, the appropriate
choice of procedure and data is always made. However,
in an improperly functioning system (eg: one in the pro-
cess of being developed or encountering an untested
situation), the data being manipulated by a procedure
may be of an entirely different form from that expected.
Even in a properly functioning system, the choice of the
appropriate procedure and data must always be made by
the programmer.

These two problems have been addressed in the context
of the data/procedure point of view by adding several
features to programming systems. Data typing has been
added to languages to let the programmer know that the
appropriate choice of data has been made for a particular
procedure. In a typed system, the programmer is notified
when a procedure call is written using the wrong type of
data. Variant records allow the system to choose the
appropriate procedure and data in some situations.

Object-Oriented Software

Instead of two types of entity that represent informa-
tion and its manipulation independently, an object-
oriented system has a single type of entity, the object,
that represents both. Like pieces of data, objects can be
manipulated. However, like procedures, objects describe
manipulation as well. Information is manipulated by
sending a message to the object representing the informa-
tion.

Object: A package of information and descrip-
tions of its manipulation.

Message: A specification of one of an object’s
manipulations,

When an object receives a message, it determines how



Cost effective answers to
floppy disk problems.

DMA answers. Standard,
accumuiator transfer floppy
disk controllers can stall your
microcomputer system's
CPU for as long as 160 mil-
liseconds. Just to access and
transfer a sector of data to
main memory. If CPU pro-
cessing speed and system per-
formance are critical,you need
something better. That's
where Morrow Designs' new
intetligent Disk Jockey DMA™
controller comes in. This new
breed of perpherial handles
both 5%" and 8" drives and
can read almost any format
In existence. Speed? Your
CPU runs at full tilt while the
DMA controiler seeks and
gathers a sector of data.
How? Information transfers
to and from main memory
occur as “cycle steals” from
the system bus. And the
missing memory cycles are
transparent to the CPU total-
ling only two miiliseconds
instead of the usual 80.
Build a buffer. Give the Disk

M tors on the track. The resuit?

Additionai data on the track
is immediately available.
Without the 80 millisecond
rotational iatency normaily

# encountered. And similar

efficiencies occur with disk
writes. Sectors in the track
buffer are conditionally writ-
ten on the disk only if a new
track is accessed. And only
one revolution of the disk

is required.

Now, prices” All systems
listed are supplied with a
floppy disk drive, Disk Jockey
Direct Memory Access Con-
troller, CP/M** 2.2 operating
system, power supply, fan,
cables, cabinet and Microsoft
5.2 BASIC.

Even lower prices. Morrow
Designs’ floppy disk systems
with Disk Jockey™ 2D control-
lers offer the same high qual-
ity at even lower prices. Now
without memory mapping!
Fast answers. See Morrow
Designs’ family of cost effec-
tive floppy disk systems at

Jockey DMA a little extra memory and your system'’s per-
formance gets even better. The extra storage is used as a
track buffer. So, whenever a sector on a new track is read,
the track buffer is automatically filled with the other sec-

your computer dealer. For a somewhat more leisurely
answer, circle the reader service number below. For imme-

diate answers, phone us at (415) 524-2101.
LOOK TO MORROW FOR ANSWERS.

5% Inch Systems (formatted data)
400,000 Bytes (1) Duai Sided 48 TP| Drive $1110
800,000 Bytes (2) Dual Sided 48 TPI Drive ~ $1899
800,000 Bytes (1) Dual Sided 96 TPI Drive ~ $1499

1,600,000 Bytes (2) Dual Sided 96 TPI Drive $2599
OEM pricing available

*Prices subject to change without notice

Disk Jockey DMA and Disk Jockey 2D

are trademarks of Morrow Designs
**CP/M s a trademark of Digital Research.

Circle 252 on Inquiry card.

8 Inch Systems (formatted data)

500,000 Bytes (1) Single Sided Drive
1,000,000 Bytes (2) Single Sided Drive
1,000,000 Bytes (1) Dual Sided Drive
2,200,000 Bytes (2) Dual Sided Drive

$1199
$1975
$1595
$2675

OEM pricing available

5221 Central Avenue, Richmond, CA 94804

(415) 524-2101
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to manipulate itself. The object to be manipulated is
called the receiver of the message. A message includes a
symbolic name that describes the type of manipulation
desired. This name is called the message selector. The
crucial feature of messages is that the selector is only a
name for the desired manipulation; it describes what the
programmer wants to happen, not how it should happen.
The message receiver contains the description of how the
actual manipulation should be performed. The program-
mer of an object-oriented system sends a message to in-
voke a manipulation, instead of calling a procedure. A
message names the manipulation; a procedure describes
the details of the manipulation.

Of course, procedures have names as well, and their
names are used in procedure calls. However, there is only
one procedure for a name, so a procedure name specifies
the exact procedure to be called and exactly what should
happen. A message, however, may be interpreted in dif-

The
Powerful

ferent ways by different receivers. So, a message does not
determine exactly what will happen; the receiver of the
message does.

If the earlier example of the window-management
system were implemented as an object-oriented system, it
would contain a set of objects representing windows.
Each object would describe a window on the screen. Each
object would also describe the manipulations of the win-
dow it represents—for example, how to move it, how to
determine whether it overlaps another window, or how
to display it. Each of these manipulations would corre-
spond to a selector of a message. The selectors could in-
clude move, overlap, display, delete, width, or height. (In
this article, an alternate typeface is used for words that
refer to specific elements in example systems.)

In addition to a selector, a message may contain other
objects that take part in the manipulation. These are
called the message arguments. For example, to move a

Circle 354 on inquiry card

New Alternative

To VisiCalc™

For CP/M based microcomputers,
SuperCalc s the superior new *electronic

worksheet” for businessmen. Complex calcu-

lations, alternative recalculations, and
numerical forecasting are easy. Just type in
your numbers - SuperCalc does the rest.
SuperCalc pays for itself almost immediately,
and eventually it will save enough in time and
money to pay for your computer as well!
Dealer and distributor inquiries welcome.
SORCIM Corporation, 405 Aldo Ave.,
Santa Clara, CA 95050, (408) 727-7636

‘““What was needed for the OSBORNE 1 was
an easy-to-understand CP/M based alterna-
tive to VisiCalc from a qualified, reliable

company. SuperCalc by SORCIM is allthat. ..
and more.”

Adam Osborne

Developer of the OSBORNE 1

Powerful Software Tools

uperCalc. SORCIM

VisICalc is a trademark of Personal Software Inc., SuperCaic Is a trademark of SORCIM Corp.



Leading edge technology
in hard disk systems.

Complete systems. Morrow
Designs hard disk subsystems
are delivered complete with hard
disk, controller, cabinet, power
supply, fan, cables and CP/M’
2.2 operating system.

Widest range. Morrow Designs
offers the widest range of hard
disk systems available from a sin-
gle supplier. 5%," 8" 14!" Five to
over 100 megabytes of formatted
hard disk storage. $2,995 to
$19,980. Cost effective systems
that work. And keep working.
$-100 and more. Morrow Designs
hard disk systems are designed
for use with the CP/M operating
system. Available soft-
ware packages allow our
systems to run on any
IEEE696/S-100 Standard
system with no hard- :
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-
mitted to hard disk system reliability. Not
simply with a 90-day warranty, but with a money
back guarantee. If our system fails to perform to
specification, send it back. We'll send back

your money.

*CP/M 15 3 trademark of Digital Research.

“*Northstar 15 a trademark of North Star Computers, Inc.
1Cr 0 15 a trad k of C ), Inc.

t1Exidy 15 a trademark of Exidy Corporation.

Circie 253 on inquiry card.

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 900000 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
for our full line data sheets.
Can't wait? Call us at

(415) 524-2101. And yes, OEM quantity prices are

available. LOOK TO MORROW FOR ANSWERS.

5221 Central Avenue, Richmond, CA 94804

(415) 524-2101
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window, the programmer might send the object repre-
senting the window a message with the selector move.
The message would also contain an argument represent-
ing the new location. Since this is an object-oriented
system, the selector and argument are objects: the selec-
tor representing a symbolic name and the argument
representing a location or point.

The description of a single type of manipulation of an
object’s information (the response to a single type of
message) is a procedure-like entity called a method. A
method, like a procedure, is the description of a sequence
of actions to be performed by a processor. However,
unlike a procedure, a method cannot directly call another
method. Instead, it must send a message. The important
thing is that methods cannot be separated from objects.
When a message is sent, the receiver determines the
method to execute on the basis of the message selector. A
different kind of window could be added to the system

with a different representation and different methods to
respond to the messages move, overlap, display, delete,
width, and height. Places where messages are sent to
windows do not have to be changed in order to refer to
the new kind of window; whichever window receives the
message will use the method appropriate to its represen-
tation.

Objects look different from the outside than they do
from the inside. By the outside of an object, | mean what
it looks like to other objects with which it interacts (eg:
what rectangles look like to other rectangles or to win-
dows). From the outside, you can only ask an object to
do something (send it a message). By the inside of an ob-
ject, ] mean what it looks like to the programmer im-
plementing its behavior. From the inside, you can tell an
object how to do something (in a method). For example,
a window can respond to messages having the selectors
move, overlap, display, delete, width, or height.

COMPUTERS

=
"/// NORTHSTAR
EPSON MX-80
Price Breakthrough - Call!
Okidata M-80 . 5399
Okidata M-82 . $549
Okidata M-83 $849

PAPER TIGERS

DBurned and tested - backed by fast wamanty
service. Find out why our prices, availabHity
and service make usthe #1 source forthe #1
5-100 system. Free games disk.

Horizon || 64K DD
Horizon Il 64K Qd

. $2895.00
$3295.00

ALTOS

NOW MORE FOR LESS
ACS-8000-15 has 208K RAM. 1 Mg. an floppys.
6 serial ond 2 parollel pors. Upgrade w/Win-
chester hord-disk drives ond ftape bock-up.
Multi-user ot single user prices.

ACS8000-15 $4795

We paricipate In arbltrotion
A for business and customers
Y ithrough the Better Dusiness
Bureau of Moricopa County.

—

The new leoder! Derachable keyboord.
extra por. 3 function keys. numeric
keypod. 24x80.R5-232. buir and backed
by ADDS.

Arari 800 w/32K
$775
whiie they last
pius 410 $59 - Star R 527

Jaysticks $44 - 840 5449

ADDS Viewpoint $569

ZENITH

The all-in-one computer thar's backed by
your locol Zenlth/Heoth service center. Green
Phosphor screen and CP/M included.

289 w/48K 2510's . $2249

s

—

Scottsdale Systems..

6730 E. McDowell Road. Suite 110, Scottsdale, Arizona 85257

Anadex
9500/9501
Datasouth
Ds-180 ...
TI 810 Basic

$1274.00

$1349.00
$1499.00

(602) 941-5856 [~

Call 8-5 Mon.-Fri.

Zenith Z-19
Soroc 1Q 120
Soroc IQ 135
Hozeltine 1421

(We Export) TWX 910-950-0082 (IMEC 5COT)

MORE PRINTERS

$719.00
$1049.00
$619.00
$749.00

Centronics 737
DEC LA 34AA
MPI 88G

MPI 99G

NEC 5510 .
Diablo 630

C. ltoh Starwriter .. $1495.00
NEC 5520 . $3089.00

*Tractors included in price

$2689.00
$2295.00

-
*
-
*

ORDERING
MAIL ORDER ONLY ——
2% cash discount included / charge cards add 2%. Prices subject to
change. product subject to availability. Arizona residents add 5%.
F.O.8. point of shipment Scottsdale. 0-20% restocking fee for
returned merchandise. Warranties included on all products.



" Fll probably
come down
thehalito

SEe YOoul.

“I like to tell anyone who has done a good job that | know
it and appreciate it. As far as I’'m concerned, being the
President doesn’t mean a big office with a closed door.
It’s not private dining rooms and splendid isolation.

“You see, | know success at ITT DCD is its people. Our most
important asset is our people; the computers, the facilities—
whatever else we have or buy-nothing works right without the
right people. And when you find them you have to challenge
them, then reward them when they meet the challenges.

“People work for recognition. OK, | know what you’re going to
say. It’s the money they’re after and the praise is only icing on
the cake. But believe me, you can’t buy loyalty, You can pay
people for their talent...but you can’t buy them.

“Ireally appreciate a special effort. And if you do something
innovative, notable, different—1'm going to get up, go and see
you, tell you what | feel. We've put millions into independent
research this year, because we believe you should back
original thought. As far as I'm concerned, today’s bright idea
is tomorrow’s profit. You can’t get any simpler than that!
Corporate success is a collective success,

and it’s my job to build a better team.

“For me it was alway ITT. It was my first significant exposure
to industry. | guess I'm a good example of the fact that staying
can work for you. From a Project Engineer to President in

14 years. Yes, you're looking for a long term commitment

and what it can do for you.

“And it looks like I'm here to stay—who would leave a life like
this. I've got a wonderful house in Morris County, NJ. There
1am, just 1 hour from Broadway, and | still have wild deer
wandering across my lawn. A great place to bring up children-
that wonderful mix of rural fantasy and Big Apple culture.

“*Success? You could call it that.
But success is setting a goal and reaching it.
Satisfaction is finding yourself exactly where you want to be.”

if you want to align your career with a company that looks for
ideas and backs them all the way to reality, consider ITT DCD.
We have openings for degreed engineering/scientific
professionals at all levels of experience in the following areas:

COMMAND & CONTROL COMMUNICATIONS
MESSAGE / CIRCUIT SWITCHING

VOICE / SIGNAL PROCESSING

- Hardware Systems Design

- Software Systems Design

- Systems Analysis * Programming

ITT DCD offers excellent salaries and a comprehensive benefits package that would be difficult to duplicate.
Beyond medical, dental and life, we offer a superior system of educational support which encourages acquisition
of credits and advanced degrees on our time at our expense. Relocation is another area of extraordinary effort on

ITT DCD’s part. We ease your move by coordinating all phases through our in-house relocation specialist.
Please call or send resume to our Director of Professional Placement.

Where engineers never stop learning TTT souicemons

An equal opportunity employer M/F (800) 526-6292,(201) 284-2551 492 River Road, Nutley, New Jersey 07110
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oftware/Hardware Professionals:

WHY KEEP YOUR
CAREER WAITING?

Timing is key to successful career change. But to make
sure you're prepared to seize the right opportunity at the
right time, you need professional assistance. Over the
past twelve years, R.M. Norton and Company has
offered

research and plonning necessary for

successful career change.

Drawing on more than o decade’s resources, our
consultants provide expert resume preparation and
knowledgeable career path advice. And since we

represent some of the country’s premier companies, we
enjoy access to the choicest openings in a broad range of positions.

Current New England openings for the professional with state-of-the-art experience include:
Software Design and Development, Computer Sciences, Assembly or Higher Level
longuage Programming, Data Baose Design, Compiler and/or Operating Systems
Design, Digital Logic Design, Interface Design, Microprocessor Utilization, Computer
Architecture, logic/Circuit Design, Power Supplies, Terminals Development and

Distributed Systems Firmware.

It you can’t keep your career waiting, contact us. At R.M. Narton, you'll find the expertise
thot comes with twelve years of experience and service. And as you'd expect, client

campanies assume all fees.

(617) 861-7800
271 Lincoln Street, Lexington, MA 02173

Professional Placement Consultants

HARDWARE

SOFTWARE
professionals

Signal Process’'g Engrs 140k
Project Engineers 10 30k
Analog Design Engrs 1045k
Digital Design Engrs 1045k
Test Eqpmnt Designers 1,35k
Test Engineers 1032k
Software Engineers 1030k

Diagnostic Engineers 137k

Sftwr Systems Analysts 138k

Search & Recruitment by:
David Barros

Call or send résumé

Career Associates,
areer JJO(‘la/eJ, tnc.

PO BOX 86, NO DARTMOUTH, MA 02747
617-997-3311

COVERING NEW ENGLAND
AND THE U.S. SINCE
1964

We'v been placing engineers in chattenging
more rewarding positions since 1964. We
know the market and the people to contact
here in New England. And through the Na-
tional Personnel Consultants Network we are
on top of openings in every area of the coun-
try. When you deal with E.P. Reardon you'll
save yoursell time and money and you'll be
represented by a staff of experlenced place-
ment consultants that can do it all for you.
We have openings in all of the areas listed
below from entry level to management.

Salaries range from 22-55K per year.

Telecommunica-  Circuit and Logic
tions Design
Command, Control Robotics/

and Communica-  Automation

tions Guidance and
Automatic Tast Control
Equipment Navigation
Microwave Systems

Devices & RF Design
Systems Data Communica-
Radar Systems tions

CAD/CAM Mechanical
Instrumentation Packaging

Optics & Electro  Process Control
Optics Mechanism Design
Reliability

If you are qualified by education and ex-
gerlsncs in any of these or related !Isldsgu!

ob McNamara to work for you today. Call
him collect at {617) 3292660 or contact him at
the address below.

N E2 Bordon Aosociotes

888 washington Street, P.O.Box 228,
Dedham, MA 02026 Clients are EQE.

If you read
a lot of
computer
printouts—

Rest your tired
eyes on us.

Today’s high technology engi-
neers and technical manage-
ment people—qualified
professionals just like yourself
—must work closely with com-
puters to stay on the leading
edge of the state-of-the-art.

However, this also means that
you must read many computer
printout sheets, each contain-
ing wide lines of characters
and/or numbers.

GRADUATING ENGINEER,
McGraw-Hill's magazine for
senior-level engineering stu-
dents, understands this
because its readers and their
professors are confronted with
the same problem in the
classroom.

To help ease their eyestrain we
have made available to the
professors a 15 inch (or 38
centimeters on the other edge)
clear plastic ruler.

It features a yellow highlight
bar down the center which can
be used to zero in on that im-
portant, and always elusive,
line of information.

Because we realize that indus-
try also burns the midnight oil,
GRADUATING ENGINEER is
pleased to extend this offer to
high technology professionals
too.

So, why don’'t you rest your
tired eyes on us? To request
your free computer printout
reading guide, just write to us
on your company or personal
letterhead to the address
below.

Willie Williams,

Editorial Associate
GRADUATING ENGINEER
McGraw-Hill Publications
1221 Avenue of the
Americas/Room 345

New York, New York 10020
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If you know where the future in elec
tronics is, those facts should speak for
themselves.

Being the leader in data communica-

tions means we’'re part of one of the

At Codex, we produce high-speed
state-of-the-art data communications
equipment. And our systems are
known as the best in the industry.

A Subsidiary of (m MOTOROLA INC.
.,

An Equal Opportunity/Attirmative Action Employer MIF

fastest-growing fields today. Our clients are Fortune 1000
firms. And we're shaping tomorrow's information networks to
make them more efficient, and more productive.

What's in it for you? Just this. That kind of growth means
you can go places with us. We promote extensively from
within. And we make a conscious effort to enable our people

Senior Systems
Engineer

Will be responsible for the design of
custom software interfaces, product
enhancements and product support for
data communications systems. Re-
quires a BS or MS in electrical engineer-
ing or computer science and a minimum
of 4 years software design with some
exposure to telecommunications and
Assembly language programming.

Senior Software
Engineer

Responsibility will be for the definition
and implementation of operating
systems in muiti-microprocessor en-
vironment for data communications
systems. Requires a BS or MS in Com-
puter Science or a related field and a
minimum of 4 years of software develop-
ment including implementation of
operating systems software. Will utilize
the knowledge of a variety of operating
systems approaches in real-time
multiprocessing environment e.g. UNIX.

elves.

to do more—technically and profes-
sionally—than they ever thought
possible.

Our technology helps the world com-
municate. Maybe it's saying something
to you.

Codex offers competitive salaries
and a comprehensive benefits package
including dental insurance and profit
sharing.

Interested candidates should forward a resume including
salary history, in confidence, to J.T. Dombrowski, CODEX
CORPORATION, 20 Cabot Boulevard, Mansfield, MA 02048.

Senior Hardware
Engineer

This position involves designing hard-
ware 1o customer specifications for data
communications systems. A BSEE is re-
quired plus a minimum of 4 years ex-
perience in digital design of
microprocessor-based systems
Knowledge of data communication
systems and some analog experience
is a plus.
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WHAT

DOES IT ALL
MEAN?

You can call anybody a programmer analyst, given a few basic
elements. At Keane, our titles mean more than an impressive
name on your business card.

1. (n.) One who is responsible for working under minimal supervision for a
leading computer consulting firm. May be called on to perform technical tasks

ranging from business systems design to program development. 2. (v.) Interacts
with clients, works on variety of challenging assignments. Plans, organizes and
leads others. 3. (adj.) Highly motivated. Aggressive, strong in interpersonal

skills. Interested in getting ahead. 4. (adj.) Experienced. Minimum of 2 or more
years Commercial/COBOL. Knowledge of CICS, DB/DC, DL/1, IMS/TP, IDS or

IDMS is a plus. 5. (Synonym) None. There is no one quite like a Keane Pro-
grammer Analyst.

In addition to Programmer Analysts, we are also looking for Project Managers
and Programmers for our nine branch offices throughout New England. We of-

fer competitive salaries and benefits that include health, dental, bonuses, merit
raises and much more.

Call Dick Pippin, New England Recruiting Manager, at (617) 482-3321,
or send your resume to him at Keane, Inc., 30 Federal Street, Boston,
MA 02110. We are an equal opportunity employer, M/F.

MH4




UNABASHED
SUCCESS AND
WE'RE READY
TO SHARE IT!

We've entered a crowded market and pushed.
the competition aside. Today, HARRIS
COMPUTER SYSTEMS DIVISION is
growing at a compound annual rate of nearly
30%. This expansion will continue to
accelerate as emphasis on CAD/CAM,
energy and systems create a greater demand
forthe Harris super mini-computer.

Now we're developing improved
architecture, even greater performance and
an expanded range of applications. These
developments will lead to opportunity for the
skilled SOFTWARE or HARDWARE
ENGINEER looking for a place to step out of
the crowd. If you have a BSCS or BSEE, 3-5
years of experience and a great deal of
promise, let's talk about unabashed success!

A high salary, great benefits and fine
working environment are only part of what
awaits you when you join Florida's largest
industrial employer. We're offering you a
way of life in the sunny, income tax free state
where off hours can be spent at almost every
conceivable form of recreation and relaxing.
But find out why high performance on the
job can lead to better performance ail
around. For details, call Jan Kelley, toli free,
at 1-800-327-4986 or send your resume
including salary history to: HARRIS
COMPUTER SYSTEMS DIVISION, 2101
West Cypress Creek Road, Ft. Lauderdale,
Florida 33309.

HARRIS

COMMUNICATION AND
w INFORMATION PROCESSING

An Equal Opportunity Employer M/F

THE TIME ISNOW.
THE COMPANY IS
DRC.

At DRC you'll find an environment
that encourages personal growth
through high visibility. project mobil-
Ity and technical recognition. both in-
ternally and through direct customer
contact. You'll be part of a small
team of highly skilled technical pro-
fessionals performing Systems
Analysis and Engineering Studies for
DOD program managers. With the in-
creased emphasis on Defense
Systems. the time is now to grow
with a leader in the industry.

We are specifically interested in
people with a BSEE. MS preferred,
with 5 to 10 plus years systems level
experience in these topical areas.

* Automatic Test Equipment
for use on military avionic
systems

* Military Aircraft Displays and
Instruments

* Fire Control Systems and
Airborne Computers

* State-of-the-art Radar and
ECM Systems

¢ IMU Component Reliability
Analysis

* Military Digital Computers
and associated Automatic
Test Equipment

¢ Inertial Component Test

* Creative Design
(Analog/Digital) of laboratory
test equipment

* F-16 Avionics Intermediate
Shop Management—Manage-
ment Information Systems

¢ Signal Processing for Elec-
tronic Warfare, ECM, ECCM

* Life Cycle Cost Analysis

* Operations Research for air-
borne and ground based
electronic systems

* Logistics Support Analysis
for weapons systems
applications

To learn more about these ex-
citing opportunities, please forward
your resume, including salary infor-
mation, to Don Shanley, Dept. MH6

Dynamics Research Corporation, 60

Concord Street, Wilmington, MA
01887.

An equal opportunily employer. M/F

DYNAMICS RESEARCH CORPORATION




Liaser Communication Engineer

Perform analysis, design and development of laser
communications systems for a variety of space
programs, as well as other applications. In additiontoa
background in communications systems, you should be
knowledgeable in the various laser transmitter
technologies including solid state and gas. as well as
laser receiver and optical components.

RF Systems Design

Antenna design studies, RF link calculations for
communications satellites, propagation studies to
determine link margins. A broad RF background, and
the ability to perform systems trade analysis for
terrestrial communications networks involving large
antenna and microwave subsystems are desirable.

Communications Systems Analysis

Statistical analysis of communications systems. The
ability to perform coding systems studies, link
calculations for communications satellites, modulation
and spread spectrum studies and systems trade analysis
for communications networks is desirable.

ELECTRONIC

ENGINEERS

If vou're the kind of engineer who enjoys the challenge of new technological problems, investigate the
professional positions available with The Aerospace Corporation. We seek scientists and engineers with
Ph.D or M.S. in EE or Physics with background in one of these areas:

Optical and Electro-Optical
Systems Analysis

Analysis and laboratory evaluation of optical and
electro-optical components and systems such as CCD
imaging and signal processing devices, lasers, laser
modulators, fiber and integrated optics, and coherent
optical processing. Image analysis, diffraction effects,
optical systems design and specifications.

Space Power Systems

Analysis of the design, processing, assembly and testing
of solar cells and arrays, procurement and testing of
batteries, and electrical integration of solar arrays and
batteries into power systems.

For a more rewarding career please forward your
resume to:

The Aerospace Corporation
Professional Placement Dept. KK
2350 E. El Segundo Blvd.

El Segundo, CA 90245

The Aerospace Corporation
Where There'’s Space ForYourIdeas

An Affirmative Action Employer ® U.S. Citizenship Required
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The Challen
ofaThough

MITRE accepts that challenge every
day. Throughout the projects we under-
take as General Systems Engineer to
the U.S. Air Force’s Electronic Systems
Division, we have the same goal in
mind: turning a good idea into an
operational reality.

This is a great simplification of our
work in C* (Command, Control and
Communications), but essentially it
comes down to these basics:

Isolate the need. Figure out what we
think might work. Try it out and make
sure it will work. And finally — bring
it to fruition as a real capability in
the field.

Our elite group of systems engineers
has an unusual opportunity to provide
technical leadership in concept
development, design, demonstration
and evaluation — and the satisfac-
tion of seeing their thoughts come to
tangible completion. And with the
project-to-project mobility that is intrin-
sic in MITRE's structure, they know
there will be another challenge waiting
after this one.

Make I¢
a Reality.

If you have a degree and background in
any of the following aspects of C?, you
should consider the challenge of
MITRE. This is a thought that could
make your career an entirely differ-

ent reality.

COMPUTER SYSTEMS
RADAR SYSTEMS

MAKE YOUR COMMITMENT TO EXCELLENCE.

SYSTEM SOFTWARE
COMMUNICATIONS
COMMAND AND CONTROL
SYSTEMS ARCHITECTURE

Send your resume including current or
required salary to David L. Finnegan,
4506 Middlesex Turnpike, Bedford, MA
01730. U.S. Citizenship or resident alien
registration required.

MITRE is an equal opportunity
employer actively seeking applications
under its affirmative action program,

MITRE

"

FOR THOSE WITH THE
TECHNICAL “MIDAS TOUCH”

The next two decades may be
the most challenging—the most rewarding!

IT DEPENDS ON WHERE YOU ARE!

STAFFDESIGN .
ENGINEERING _=_._|.

PROFESSIONALS
$25,000 to $60,000

I‘Ilﬂnlll[lllﬂilll Q

Large Scale Computer o

Grumman Aerospace is dedicated people combining their skills and re-
sources to find realistic solutions to many of today’s most urgent problems.
It takes the best talents and efforts of many kinds of people, working
together, to produce the high-performance systems and vehicles demand-
ed of today’s aerospace industry. Grumman pursues excellence in the de-
sign and development of a wide range of advanced aerospace products as

System Development

Our cilent, a prestigious leader in the computer
industry. has outstanding opportunities to work
and live in the scenic rural environment of New
York State’s beautiful Hudson Valley. Positions
are p y {lable in the g disci-
plines:

Digital Logic Designers

well as other exciting projects.

meeting these challenges of the future.

eers (or equivalent experience)

ECM)

Field representatives
(U.S. Navy aircraft carrier deployment)

It you would like to apply your talents to forward-looking
programs send a comprehensive resume and salary
requirements in strictest confidence to Kaye B. Perry,
Manager, Employment Development, Grumman Aero-
space Corporation, Plant 28, South Oyster Bay Road,
Bethpage, NY 11714.

U.8. Citizenship Required/An Equal Opportunity Em-
ployer

We will need more of the best and most innovative minds to continue
Immediate openings now exist in the following areas for degreed engin-

« Systems design, analysis and integration (EW,

¢ Guidance and control « Software development

GRUMMAN

MH8

You will be involved in digital logic design utiliz-
ing state-of-the-art devices and technologies.

Advanced Semiconductor
Device Engineers

You will be involved in designing high speed
microprocessor and memory products.
Software Architects

You will be deslgning and integrating high level
languages with large scale systems.

All of these positions require a B.S./M.S. Elec-
trical or Computer Science Engineering Degree
and a minimum of 18 months work experience in
one of the above disciplines. An ability to con-
ceive and develop innovative ideas is also neces-

sary

You will enjoy an excellent starting salary and
an outstanding comprehensive benefits package.
For confidential consideration, send your re-
sume. a letter of interest, or call: (914) 471-2700.

Mr. Eugene Olan

| & TH E 59 Academy Street e
—S O Poughkeepsie. N.Y. 1
H@ N Our clierrn‘l' isan e«i}ual
opportunity employer
ﬂ)-u_i and assumes all fees.

Technical Division of Ethan Allen Personnel




- Our

OINEErS ek

- range in

size from

devices to supersystems. Our technological range

invites more striking comparisons — mini- and micro-

computers, distributed processing, high density

packaging, electro-optics, automation, and C3| systems
to cite a few.

We employ about 300

engineers and are the only RCA

plant in New England. This

means individual achievers get

high visibility in our informal structure, yet we can call

upon RCA's worldwide corporate resources. Last year,
we upgraded or promoted over 25% of our engineers.

We have openings for engineers
who can design software, test
systems, high density packages,

maintainability and reliability
programs, and complex computer-based systems.

Our sales have tripled and our employment doubled in
the past five years. Our growth plan for the nextfive years
shows even brighter prospects

for the future. Become a part of
this Tradition on the Move,
0 contact Roger Bishop,

Employment Manager,
RCA Automated Systems, P.O. Box 588, Burlington, MA
01803, (617) 272-4000.

RCGA =

ATRADITION ON THE MOVE!

MH9
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DON'T WAIT FOR
TOMORROW...

CREATE IT.

When creative ideas are needed for
new and unprecedented software
systems, the people to see are at
SofTech. We take new techniques and
old approaches and combine themto
find the best possible solution to any
given problem.

At SofTech, you will have the opportunity to
apply your abilities to exciting. real-world
problems in such diverse areas as:

® Language design and compiler
development

Communications

Sottware engineering facilities

Data base systems

Requirements analysis

Signal processing applications
Operating systems and executives
Computer-aided design and computer-
aided manufacturing.

Sale and enhancement of microprocessor
software products — sole world-wide
distributor of the UCSD p-System.

000000

If you have the talent and vision toadd to our
international reputation for excellence in the
development and application of new
systems and software technology, your best
position is waiting at SofTech.

We offer opportunities for professional
growth inherent in a 300 person
environment, coupled with excellent starting
salaries and outstanding benefits. Please
send your resume and salary requirements
to Judith M. Forsythe, Dept. 525, SofTech. Inc.,
460 Totten Pond Road, Waltham, MA 02154;
or call toll-free 1-800-225-8854.

an aftirmative action/equal opportunity employer

S0OFlecH

THE SOFTWARE TECHNOLOGY COMPAMNyY

Move Up To STC.. . .
And COLORADO!

Storage Technology Corporation is
the world's largest manufacturer of
high performance tape and disk
storage equipment and a major
producer of high speed line printers.
A Fortune 500 company, we're locat-
ed at the base of the magnificent
Rocky Mountains and just minutes
away from Denver. We offer you ex-
citing career opportunities and the
kinds of challenges that stimulate
the most innovative of minds. Our
current openings for qualified
professionals include:

Manufacturing
Engineering Managers

( J
Development Engineers
®
Mechanical Engineers
L]

Test Engineers

o
Power Systems
Engineers

®
Software Test Engineers

L
Test Design
Engineers

o
VLSI Design Engineers

o
Senior Systems
Programmers

®
Quality Engineers

[
Senior Product
Specialist
[
Markelin? Product
Line Planner

If you like to see your ideas impact
the industry, we'd like to hear from
you. We provide an excellent com-
pensation package that includes
health, dental and life insurance
benefits, stock purchase plan, com-
petitive relocation assistance and
more. For consideration, please
send your detailed resume in ab-
solute confidence to STORAGE
TECHNOLOGY CORPORATION,
Dept. MID, 2270 South 88th St., MD
#29, Louisville, CO 80027. We are an
equal opportunity employer.

L

N T T

STORAGE
TECHNOLOGY
CORPORATION




Wel Give You Something to

GTE Systems’ Strategic Systems Divi-
sion boasts the largest group of
engineering professionals dedicated to
C* in this part of the country. Profes-
sionals dedicated to such projects as: a
radio communications system that in-
corporates over 600 VLF, MF, VHF, UHF
and SHF radios; the world’s largest fiber
optics cable network, over 15,000
kilometers; a hierarchy of over 5000 com-
puters; and one of the largest software

communications networks ever
developed.
In the past year alone, over 600

engineers made Strategic Systems Divi-
sion their first choice.

They came from major high-technology
centers all over the United States...from
England and Canada. Engineering pro-
fessionals at all levels of experience.
Over 600 of them chose to make their
move to GTE Systems' Strategic
Systems Division (SSD). All with the
realization that our tremendous success
and the incredible sophistication of our
technology make SSD the best place to
be for C* (command, control and com-
munications).

Our proven C® expertise has been
dramatically illustrated in such state-of-
the-art, long-term programs as the MX
and Minuteman. In addition, our Power
Systems Organization is recognized as a
leader in the design, development and
manufacture of high energy Lithium Bat-
tery power sources. Right now, we're
continuing our successful mode as we
actively pursue new and more advanced
programs in the C® and power systems
industries.

Perhaps another consideration that has
iven SSD an edge is our advantageous
ocation. Here, in Eastern Massa-
chusetts, GTE professionals enjoy the
cultural and educational riches of this
prized New England environment, the in-
tellectual stimulation of our famed
Route 128 electronics belt and the
recreational advantages of our distinc-
tive seasons so enhanced by easy ac-
cess to winters in New Hampshire and
Vermont and spectacular summers on
the sandy beaches of Cape Cod. All this
in an area that claims the extraordinary
benefits of easily affordable homes,
both in suburban and rural areas.

About

Hardware
Engineering

Distributed Processing
Modems
Data and Voice
Multiplexing
Switching
Microprocessor
Hardware and
Firmware Design
Power Supply Design
(High-Etficiency,
Switching)
Analog Design
Frequency Synthesizers
Digital Radio
Digital Signal
Processing
Fiber Optics Interfaces
Electronic Surge
Arrestors
(] Display and Control

| Telephone Switching

| 110 Controller Design

| Antenna Design:

VLF-SHF

O E%uipment Integration
[0 COMSEC Interface
[J Servo Design
[0 €? Simulator Design
[J EMC/Tempest Design

Systems
Engineering

[J Communications Systems

1 COMSEC Systems

[J Systems Software
Operability

O Maintenance Systems

THINK

Software
Engineering

[J Real-Time Command
and Control
[ ] Telecommunications/
Computer Networking
Real-Time Simulation
Diagnostics/ATE
Operating Systems and
Compilers
Microprocessor
Development
Data Base Management
[J Telephony
[J Systems Programming
[J Support Software

Test

Engineering

[J Test Planning
and Analysis

(] Unit Test

[J Subsystems Test

[J Systems Test

[J Site Test

Power Systems

[J Research and
Development
Engineerin

[J Chemical Engineering

[J Process/Production
Engineering

[J Program Management

(0 Quality Control

[J Mechanical Packaging
Engineering

[J Industrial Engineering

C O co.

We will contact you.

Simply check off the area(s) of interest, complete the
following information and forward this page to Bill U.
Ahalt, GTE's Sylvania Systems Group, Strategic Systems
Division, 189 “B" Street, Needham, MA 02194,

Name

Phone

Address

State Zip

Degree Yrs. of Exp.

Systems

an equal opportunity employer M/F
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Reach

Share in the excite-
ment of our outstand-
ing achievements. Be
part of Honeywell's
Small Systems and
Terminals Division
(SS&TD) at our Billerica
facility. And gain satisfying
rewards in an environment
governed by no less than
excellence.

Since 1969, Billerica has been one

of Honeywell's foremost engineering
organizations with a history of significant
technical accomplishments.

As headquarters for SS&TD, Billerica continues
in this vein. Most recently, with the acclaimed
introduction of Honeywell’s DPS-6 family of
small computers...and the WP-6 word process-
ing system, just the first of many advanced
products to be announced for Honeywell’s new
office automation line.

Throughout the coming year, and in years to
come, our Billerica operation will continue to
advance Honeywell's state of the art. Our
engineers will continuously strive to find
innovative answers in the field of LSl and VLSI,
Terminals, Design Automation, Office Automa-
tion, Networking and Communications,
Distributed Data Processing and more.

Join us in our quest for excellence. In computer

technologies. In communications technologies.
And in each and every thing we do.

for ExIence

Honeywell

Small Systems and Terminals Division
300 Concord Road

Billerica, MA 01821

An Equal Opportunity Employer M/F/H

Positions are available
at most levels in:

Terminals Software
Development
Product Planning &

Specification
Product Test
Programming &

Systems Analysis
New Terminal Products

Development

CADI/CAM Design
Systems Design
Custom Software Development
Terminals Hardware Development
Firmware & Maintainability Systems

Engineering
Analog Design
Custom Terminals Hardware Engineering
Mechanical Design & Engineering Support
Design Automation
Semiconductor Design
VLSI & LS! Design
Disk Controller Design
Components & Materials Engineering
Maintainability & Systems Design
Hardware & Systems Test
Peripheral Subsystem Design
Hardware & Software Technical Writers &

Editors

To investigate the above positions, please
forward your resume to Don B. Batsford.

23 geurs

in Computers
yearsin
R”ﬁlzf;ssachuseﬂs

Honeywell

People.

Dur Competitive
Fdge
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The Landlord”

At ik

Apartment Management Software

Keeping track of apartment availabilities, rent
payments, security deposits, leases, and other
administrative functions consumes a great deal of time
and attention for apartment owners and managers. You
and your staff probably spend countless hours dealing
with the paperwork necessary to manage your property.

With the Landiord™ apartment management
software and an Apple II* computer, file cabinets full of
paperwork and the frustrations of cumbersome
bookkeeping procedures can be eliminated. The
clerical work for your apartments can be accomplished
with greater accuracy in a fraction of the time you
presently spend. The Landlord™ will keep up-to-date files
on apartments and residents as well as detailed records
of property income and expenses.

You'll be able to enter. change. or delete information
by following the simple English instructions that appear
on the screen of the Apple II°. The Landlord™ will
autormatically organize and store your data and make
it available for your review at any time. With the
Landliord™, your resident manager can instantly
determine where apartment vacancies exist and when
additional units will become available for rental. The
Landlord™ also keeps track of resident payments, letting

‘Apple Il is a registered trademark of Apple Computer. Inc
The Landiord is a trademark of MIN Microcomputer Software, Inc

Circle 251 on inquiry card.

you see at a glance who is behind on rent or other
payments. Property and tax analysis reports are printed
automatically each month and allow you to monitor
the profitability of your apartments.

The Landiord™ apartment management software
and the necessary Apple II* equipment are available for
less than the cost of a new sub-compact car. If you own
or manage an apartment property with no more than
400 units, visit your nearest computer dealer for a
demonstration.

--------------------1

§ BV881

I Piease return this coupon for more information about
I the Landlord™ and the name of the dealer nearest

] vou.

]

j Name -

: Company

| Address _

|
City/State ____ _ Zip
]

1 MIN MICROCOMPUTER SOFTWARE, INC.
5835-A Peachtiee Corners East
1 NINorcross. Ga. 30092

L-----------------_--

L=
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However, nothing is known outside the window about
how it responds to these messages. (It is known that a
window will move when asked to, but it is not known
how it accomplishes the move.)

The set of messages an object can respond to is called
its protocol. The external view of an object is nothing
more than its protocol; the internal view of an object is
something like a data/procedure system. An object has a
set of variables that refers to other objects. These are
called its private variables. 1t also has a set of methods
that describes what to do when a message is received. The
values of the private variables play the role of data and
the methods play the role of procedures. This distinction
between data and procedures is strictly localized to the
inside of the object.

Methods, like other procedures, must know about the
form of the data they directly manipulate. Part of the
data a method can manipulate are the values of its
object’s private variables. For example, we might imagine
three ways that a window represents its location and size
(internally). The private variables might contain:

e four numbers representing the x and y location of the
center, the width, and the height

e two points representing opposite corners of the window
e a single rectangle whose location and size are the same
as the window’s

The method that moves a window (the response to

Some things are just

tiny-c is a structured programming language designed to
alfow you to focus attention on the problems you want to
solve — rather than the language you're using to solve it. With
tiny-c you can expand your horizons far beyond the limits of
BASIC. tiny-c ONE {(interpreter), $100- includes Owner's Manual
plus wide choice of media, source code. It's still the best struc-
tured programming trainer. Tiny-c TWO (compiler), $250 -
includes Owner's Manual, CP/Me disk, source code. This
version puts UNIX® pleasure into your CP/M.

tiny ¢ associates, P.0. Box 269, Holmdel, NJ 07733

(201) 671-2296

- You'll quickly discover tiny-¢ is

tl n naturally right for your language
needs.

Rew Jursay residenis inclide 5% sales tax. Visa or Maginn

Chirge scoepted. Include chiarge plate mumber with orie:

* LP/M i a Irademark o Digilal Resaarch, Ing
* LINIX in a trademark of Bell Laba. Inc
# liny-€ & a trademark of liny ¢ ASE0CISlEs

82  August 1981 © BYTE Publications Inc Circle 385 on inquiry card.

messages with the selector move) assumes that a par-
ticular representation is used. If the representation were
changed, the method would also have to be changed.
Only the methods in the object whose representation
changed need be changed. All other methods must
manipulate the window by sending it messages.

A message must be sent to an object to find out
anything about it (ie: our concept of manipulation in-
cludes inquiring about information, as well as changing
information). This is needed because we don’t want the
form of an object’s inside known outside of it. The
response to a message may return a value. For example, a
window’s response to the message width returns an object
that represents its width on the display (a number). The
method for determining what to return depends on the
form of the window’s private variables. If they are
represented as the first alternative listed above (four
numbers), the response would simply return the value of
the appropriate private variable. If the second alternative
is used (two points), the method would have to determine
the width from the x coordinates of the two corners. If
the third alternative is used (one rectangle), the width
message would simply be passed on to the rectangle and
the rectangle’s response would become the window’s
response,

Classes and Instances

Most object-oriented systems make a distinction be-
tween the description of an object and the object itself.
Many similar objects can be described by the same
general description. The description of an object is called
a class since the class can describe a whole set of related
objects. Each object described by a class is called an in-
stance of that class.

Class: A description of one or more similar
objects.

Instance: An object described by a particular
class.

Every object is an instance of a class. The class
describes all the similarities of its instances. Each instance
contains the information that distinguishes it from the
other instances. This information is a subset of its private
variables called instance variables. All instances of a class
have the same number of instance variables. The values
of the instance variables are different from instance to in-
stance. An object's software (ie: the methods that
describe its response to messages) is found in its class. All
instances of a class use the same method to respond to a
particular type of message (ie: a message with a particular
selector). The difference in response by two different in-
stances is a result of their different instance variables. The
methods in a class use a set of names to refer to the set of
instance variables. When a message is sent, those names
in the invoked method refer to the instance variables of
the message receiver. Some of an object's private



SuperSoft’s

Programming Languages Disk/Manual Only

“c" $200/20

FORTH $200/25

FORTRAN IV $250/25

RATFOR $100/NA

BASIC $200/25

‘TINY' PASCAL $ 85110

System Maintenance

Diagnostics |l $100/15

Diagnostics | $ 75115

DISK DOCTOR $100/15

Utilities

Utility Pack #1 $ 60/NA

Utility Pack #2 $ 60/NA

Text Processing

TFS $ 85/15

Super-M-List $ 75/10

Software Security

Encode/Decode I $100/20

Encode/Decode | $ 50/20

Intercommunications

TERM $150/15

TERM II $200/15

Entertainment

ANALIZA $ 35/NA

NEMESIS $ 40/NA

Dungeon Master $ 35/NA
(For use with Nemesis)

Miscellaneous

28000 Cross-Assembler $500/25

“C" Cross-Compiler $500/25

(28000 Target)

TERM

A Complete Networking/Intercommunications Package

TERM allows the CP/M user to communicate with
other CP/M based systems or with remote timesharing
computers. TERM supports file transfers between both
timesharing systems and between CP/M systems.

. 4

TERM equals or exceeds comparable programs in
power and flexibility, but costs less, delivers more and
source code is provided on discette!

With TERM you can send and receive ASCIl, HEX
and COM files. You also have a conversational mode,
and a timesharing terminal emulator. Below is a partial
list of features: i

e Engage/disengage printer ¢ terminal emulator
* auto error checking with re-try
.
.

conversational mode R 2

send files e receive files 2 |

requires 32K CP/M and a minimal knowledge of assembly language “J,'
programming. g |

Pl

i
TERM is supplied with source and user manual: $150.00 E
Manual only: $15.00

At 2w, 2. 2 __ TERM

Many programs include SuperSoft’s online “HELP” system!

SUPERDISKS FOR SALE'

SuperSoft Has Great Prices on Blank Discettes

SuperSoft sought out and found a discette that
met our high standards. In the software distribution
business we needed a discette that was rehable.
sturdy. durable, and inexpensive. We wanted no data
errors on any discette that we shipped.
¢ Guaranteed
¢ Data density in excess of 3200 b.p.i.

e Approved by Shugart, Persci, Qume, Remex, others
* Operating temperature: 50-120 degrees Fahrenheit

Discette type | price per box

Single Sided Single Density:
Soft sectored IBM compatible 8" $30.00
10 hard sectors 5% " $30.00
16 hard sectors 5% " $30.00

Single Sided Double Density:
Soft sectored IBM compatible 8" $35.00
10 hard sector 5% " $35.00
16 hard sector 5% " $35.00

*Add $15.00 for Double Sided Discettes

I1linois residents add 5%
Add $1.00 shipping per box

All SUPERDISKS are sold only in lots of 10 Each comes wilh 1ackets and box All 0rders musi be pre-

paid or CO D Generally we sShup lrom slock. wilh arrival mes runming about 8-10 days

For complete information on these and all other
SuperSoft products, please write for our free catalogue.

All software can be supplied on the following media:
CP/M formats . . . 8" sft sectored, 5" Northstar,
5" Micropolis Mod I, Vector MZ, Superbrain DD/QD,
Apple I+

All Orders and General Information:
@ SUPERSOFT ASSOCIATES

P.0. BOX 1628
m CHAMPAIGN, IL 61820

(217) 359-2112

Technical Hot Line: (217) 359-2691
(answered only when technician is available)

“CP/M REGISTERED TRADEMARK DIGITAL
RESEARCH

SSS FORTRAN is the copyright of
Small Systems Services. Urbana, lllinois

24 hour express service available!

Su/oerjo/f

First in Software Technology

Prices subiecr 10 change without nofice



Epson Printers

PRINTERS,
MONITORS,
DISKS

Amdek Color Monitor 70, W NH. ..o
Amdek Green Screen....... SO SRR ... 159
Amdek/Leedex B/W 12" Monitor ............ ... .. 129
Centronics 737 srssatps s nphassanksay sighs i hii'san 737
Daisey Wheel Printer ............coiiiiiiiainann. 1750
Epson MX70 ... .. . ... CALL
EPSOm MXBO FT asisiws e s ae nie s+ xwd 7 & & w ¥ d a0 wrss CALL
EPSOn MXB0: 4 evewsws.wesirimsss miosasreasmsar mna CALL
NEC Spinwriter #5570 seapppinsrsissssessgunesgad 2590
Papel Tiger 445G .. iwis € naanew s oia e win e 725
Paper Tiger 460G ......... ... ... ... ... ....... 1175
Papen TIGET 560 daia savine 4 his o sl ¥ i wirininl il o dle™d 44 0 wwmid 1495
Silentype w/interface ....... ... ... oo 529
Sanyo 9" B/W MoNitor. . ... ... 169
Sanyo 12" B/W Monitor ............. .. oo 255
Sanyo Green Screen ........ ... oo 309
NEC Green Screen ............. ... . 239
TeleVide® SN2E, gasmphzsnme sy snnteeanes orate 669
Televideo 920C .iestrmaes s ppanmoneass acp 15T 165D 749
Dysan Disks (pkg. 10) .. ... ... .. .o i 50
Memorex Disks (pkg. 10) . ... ... ... ... ...... 40
Opus Disks (Pkg. 10} . ..o oo 30
..................... 35

Verbatim "Gold"” (pkg. 10}

IF
ATARI
MAKES

IT, WE
SELLIT

Assembler/Editorsiveivvisorsviid 2 B smmaksltd Bl 45
Atari 800 . . . 789
AN OGBS e G 3 vy S v b b s wien d nh ' e 419
Atari 820 Printer. . ... .. 429
Atari 810 Disk Drive ... ... . 499
Atari 410 Program Recorder ............... ... ... 69
Altari 825 PHMTER . e »wm um aw g 3 w0 m mrepm s 0g m@ @y 5 695
Alari, 850 Interface L e, strst aspprsanpssassnnsiiny 169
Atar JOYSHICK ivcwwweincad vt imass ame s nmamsedsinesns 18
Atari Paddles . ... ... .. 18
leERSHICIT 5 ot s s b 48 3 s d b w0 A s 6w A B A A e 35
16k BIA M| NICTOCK b a's s s 4 o s e 0 2t ' i i 68t a9
Microtek 32K RAM . ... .. 189
VISHCAIC , 5w e w warens F e GO0 P TS 409 359 GO e m = BAsE o 05 180
BASKEIDAN aatds o s v dwsms e sboid dd s 4l @0 30
Video Basel .. ... . 30
Super BreakOu! seyrnemussngiossisndasdsbosanis 30
MUSTC COMPOSEr: s memais tmamKan malems b paissnensabssib 45
Computer Chess .. ... ... i, 30
SHAT RANHETS" viame dubeci 3 autbtiie i il d s adssd’s 415 8 o o 45
3-DTIic-Tac-TO® ...t e 30
Invitation to Programing ... ........... ... . ... 17

LEEDEX VIDEO 100

12" Black & White $139 *

limited warmranty
RS232-C compatible

in hardware or software

o Comparible wirh sheer feeders &
uses indusiry standard ribbon
carrridges

MONTHLY
SPECIALS

e Print speed —

25 CPS
e Paper width —

381mm (15") max.
e Backed by C. lroh's 1 yr.

e Interface — standard parallel or
e Ready-to-use, requiring no changes

e Excellenr lefter-quality
prinfing on 3 sharp copies

=T

¢ CENTRONICS 737 |

cable extra

——

|

$737 |

-

AVAILABLE FOR IMMEDIATE SHIPMENT

TO ORDER: Phone orders Invited using Visa. Mastercard or
bank wire transfers. Visa and MC service charge of 2%. Mail
orders may send charge card number (include expiration date)
cashiers check, money order or personal check {(allow ten
business days for personal or company checks to clear). Include
3% (S5 minimum) for UPS shipping, handling. and insurance
Calif. residents add 6% sales tax. Please include phone number.

No COD or PO accepted. APO and FPO include 5% tor postage.
FOREIGN ORDERS include 1% handling — shipped air FREIGHT
COLLECT only. Credit cards not accepted on foreign nrders
All equipment is in factory cartons with manufacturers warranty.
Opened products not returnable. Restocking tee for returned
merchandise. Equipment subject to price change and avail-
ability. Retall store prices differ from mail order prices. WE
SHiP THE SAME DAY ON MOST ORDERS!

(714) 579-0330 ¢ MAIL TO: 1251 BROADWAY, EL CAJON, CA. 92021

AUTHORIZED 4 =~
APPLE g
SALES & = e/
SERVICE

IBUCEIR

] cgnl/lvp OTrER

y u

P! METRICS
INC

Circle 76 on inqulry card.




@oppic 1L

16k computer

DISK with CONTROLLER
NEW DOS 3.3 $529
without . . . $445
Nearly Everything
for Apple

APPLE 1l 48K

$1095

APPLE COMPUTER
WE WILL MEET OR BEAT INTERFACE CARDS
ANY ADVERTISED PRHCES ALS Smarttermv .. ... 324
Apple Clock/Calendar Card
ON MOST ITEMS IF MERCHANDISE "5 in comp. oo %55
y Applesoft Il Firmware Cd. .......... 149
n N STOCK CCS Asynchronous 7710A .. ....... 145
CCS Parallei Print Cd. 7720A .. .. ... 155
APPLE SOFTWAR E Centronics Interface Cd. ........... 179
Comm. Cd. & DB25 Cable.......... 179
Adventure by Microsott ... ... 7 Hi Res Football .. sbn [33 CPS Multifunction by Mtn. Comp. .. 259
ABM by Muse ..................... 22 Head-0om. . ......ooooviii .. 25 Expansion Chassis by Mtn. Comp. .. 649
Alien Rain by Broderbund .. ... .. ... 22 Integer Basic Cassette Demos ...... 29 HiSpeed Serial Int. Cd. ............. 155
Applebug Debugger ............... 29 Pascal Language System ........ ... 459 Integer Basic Firmware Cd.......... 149
Apple PIE . .. ... ... ........ 129 Peachtiee Bus Pkgs. ............ CALL ROMPLUS (keyboard filter extra) ... 135
APPIE PO watweeewransn fddkmaass . 129 Personal Filing System .. .. : 84 Serial Interface Card ............... 139
Apple Plot System ................. 59 Phantoms Five..................... 39 SSM AIO Serial/Parailel I/0Q
Applepost Matiing List System...... 44 Raster Blaster by Budge Cc ....... 24 Assembled & Tested ............. 189
Applesoft Cassette Demos ......... 29 Sargon |l Chess Game disk ........ 32
Apple Game Paddles............... 26 Single Disk Copy Routines ......... 35 ACCESSOR'ES
Applesoft Utility Programs . ........ 29 Space Game Album by B Budges... 39
Applewriter Word Processor ....... G5 SPAce EFOS" snnncas AswiaadiliIna, 25 A/D D/A Board by Mtn. Comp. ..... 319
ASCH EXpress . ..................... 65 Star Cruiser ............. ... 24 Andromieda 16k Ramcard .......... 179
Asteroid Field by Cabalier ........ .. 19 Stellar Trek . ... ... 23 Arith. Processor 7811 AorB ... ... 339
Autostart ROM Pkg. . ............... 59 Sub-Logic FS-1 FIt Sim disk ... 34 COPYROM by Mtn. Comp. ......... 51
Controller Bus. Pkg. ............... 514 Supertext Il by Muse ... ............ 129 Dan Paymar L.C. Kit1or2......... 55
Cosmos Mission/Space Invaders.... 24 3-D Graphics. Tool by B Budges 39 Extender Board .. ... ... ... ... ... ... 27
CCA DataMgmt. ... ... ... ... 84 Tranquiity Base . ................ 24 GPIB by CCS rodet 7490A ........ 259
3-D Amimation Pack................ 55 Trlogy by Bill Budge . ............. 24 Graphics Input Tablet .. ............ 649
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variables are shared by all other instances of its class.
These variables are called class variables and are part of
the class.

The programmer developing a new system creates the
classes that describe the objects that make up the system.
The programmer of the window-management system
would create a class that contained methods correspond-
ing to the message selectors move, display, delete, width,
and height. This class would also include the names of
the instance variables referred to in those methods. These
names might be frame, text, and title, where:

frame is a rectangle defining the area on the
screen,

text is the string of characters displayed in the
window, and

title is the string of characters representing the
window’s name

The classes representing rectangles and strings of
characters are included in most systems, so they don't
need to be defined.

In a system that is uniformly object-oriented, a class is
an object itself. A class serves several purposes. In a run-
ning system, it provides the description of how objects
behave in response to messages. The processor running
an object-oriented system looks at the receiver’s class
when a message is sent to determine the appropriate

© MicroTech Exports 1980
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method to execute. For this use of classes, it is not
necessary that they be represented as objects since the
processor does not interact with them through messages
(preventing a nasty recursion). In a system under
development, a class provides an interface for the pro-
grammer to interact with the definition of objects. For
this use of classes, it is extremely useful for them to be ob-
jects, so they can be manipulated in the same way as all
other descriptions. Classes also are the source of new ob-
jects in a running system. Here again, it is useful for the
class to be an object, so object creation can be
accomplished with a simple message. For example, the
message new might be sent to a class to create a new in-
stance.

Inheritance

Another mechanism used for implicit sharing in object-
oriented systems is called inheritance. One object inherits
the attributes of another object, changing any attributes
that distinguish the two. Some object-oriented systems
provide for inheritance between all objects, but most pro-
vide it only between classes. A class may be modified to
create another class. In such a relationship, the first class
is called the superclass and the second is called the
subclass. A subclass inherits everything about its
superclass. The following modifications can be made to a
subclass:

eadding instance variables

eproviding new methods for some of the messages
understood by the superclass

eproviding methods for new messages (messages not
understood by the superclass)

eadding class variables

As an example, the window-management system might
contain windows that have a minimum size. These would
be instances of a subclass of the ordinary class of win-
dows that added an instance variable to represent the
minimum size and provided a new method for the
message that changes a window's size.

Conclusion

The realization that information can describe the
manipulation of information is largely responsible for the
great utility of computers today. However, that
discovery is also partially responsible for the failure of
computers to reach the utility of some predictions made
in earlier times. On the one hand, it can be seen as a
unification between the manipulator and the
manipulated. However, in practice, it has been seen as a
distinction between software and the information it
manipulates. For small systems, this distinction is
harmless. But for large systems, the distinction becomes a
major source of complexity. The object-oriented point of
view is a way to reduce the complexity of large systems
without placing additional overhead on the construction
of small systems.®
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The Smalltalk Environment

Larry Tesler
Apple Computer Inc
10260 Bandley Dr
Cupertino CA 95014

As | write this article, ] am wearing a T-shirt (photo 1)
given to me by a friend. Emblazoned across the chest is
the loud plea:

DON'T
MODE
ME IN

Surrounding the caption is a ring of barbed wire that
symbolizes the trapped feeling I often experience when
my computer is “in a mode.”

In small print around the shirt are the names of some
modes I have known and deplored since the early 1960s
when I came out of the darkness of punched cards into
the dawn of interactive terminals. My rogues’ gallery of
inhuman factors includes command modes like INSERT,
REPLACE, DELETE, and SEARCH, as well as that in-
escapable prompt, “FILE NAME?" The color of the silk
screen is, appropriately enough, very blue.

My friend gave me the shirt to make fun of a near-
fanatical campaign I have waged for several years, a cam-
paign to eliminate modes from the face of the earth—or
at least from the face of my computer’s display screen. It
started in 1973 when I began work at the Xerox Palo Alto
Research Center (PARC) on the design of interactive
systems to be used by office workers for document
preparation. My observations of secretaries learning to
use the text editors of that era soon convinced me that my
beloved computers were, in fact, unfriendly monsters,
and that their sharpest fangs were the ever-present
modes. The most common question asked by new users,

Photo 1: The "DON'T MODE ME IN” T-shirt.
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at least as often as “How do I do this?,” was “How do I
get out of this mode?” Other researchers have also con-
demned the prevalence of modes in interactive systems
for novice users (reference 1).

Novices are not the only victims of modes. Experts
often type commands used in one mode when they are in
another, leading to undesired and distressing conse-
quences. In many systems, typing the letter “D" can have
meanings as diverse as “replace the selected character by
D,” “insert a D before the selected character,” or “delete
the selected character.” How many times have you heard
or said, “Oops, 1 was in the wrong mode”'?

Preemption

Even when you remember what mode you are in, you
can still fall into a trap. If you are running a data-plotting
program, the only commands you can use are the ones
provided in that program. You can't use any of the useful
capabilities of your computer that the author of the pro-
gram didn't consider, such as obtaining a list of the files
on the disk. On the other hand, if you're using a program
that lets you list files, you probably can't use the text
editor to change their names. Also, if you are using a text
editor, you probably can't plot a graph from the numbers
that appear in the document.

If you stop any program and start another, data
displayed by the first program is probably erased from
the screen and irretrievably lost from view. In general,
“running a program’ in most systems puts you into a
mode where the facilities of other programs are
unavailable to you. Dan Swinehart calls this the dilemma
of preemption (reference 2).

Many systems feature hierarchies of modes. A portion
of a typical mode hierarchy is shown in figure 1. If you
are in the editor and want to copy text from a file, you
issue the copy-from command and it gives the prompt
“from what file?” You then type a file name. What if you
can’t remember the spelling? No problem. Leave from-
what-file mode, leave copy-from mode, save the edited
text, exit from the editor to the executive, call up file
management from the executive, issue the list-files com-
mand, look for the name you want (Hey, that went by
too fast. Sorry, you can't scroll backwards in that
mode.), terminate the list command, exit from file
management to the executive, reenter the editor, issue the
copy-from command, and when it prompts you with
“from-what-file?,” simply type the name (you haven't

Circle 269 on inquiry card, =—=p
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forgotten it, have you?).

You don’t have to be a user-sympathizer to join the
campaign against modes. The most coldhearted program-
mer is a victim as well. Say you have programmed a new
video game for your personal computer and have en-
countered a bug. An obscure error message appears on
the screen mixed in with spacecraft and alien forms. To
see the latest version of the program on the screen, you
have to wipe out the very evidence you need to solve the
problem. Why? Because the system forces you to choose

between edit mode and execute mode. You can’t have
both.

Enter the Integrated Environment

Soon after I began battling the mode monster, I became
associated with Alan Kay, who had just founded the
Learning Research Group (LRG) at the Xerox PARC. Kay
shared my disdain for modes and had devised a user-
interface paradigm (reference 3) that eliminated one kind
of mode, the kind causing the preemption dilemma. The
paradigm he advocated was called “overlapping win-
dows.”

Most people who have used computer displays are
familiar with windows. They are rectangular divisions of
the screen, each displaying a different information set. In
some windowing systems, you can have several tasks in
progress, each represented in a different window, and can
switch freely between tasks by switching between win-
dows.

r( What is a
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The trouble with most windowing systems is that the
windows compete with each other for screen space—if
you make one window bigger, another window gets
smaller. Kay’s idea was to allow the windows to overlap.
The screen is portrayed as the surface of a desk, and the
windows as overlapping sheets of paper (photo 2). Partly
covered sheets peek out from behind sheets that obscure
them. With the aid of a pointing device that moves a cur-
sor around the screen, you can move the cursor over a
partly covered sheet and press a button on the pointing
device to uncover that sheet.

The advantages of the overlapping-window paradigm

are:

ethe displays associated with several user tasks can be
viewed simultaneously

eswitching between tasks is done with the press of a but-
ton

e no information is lost switching between tasks
escreen space is used economically

Of course, windows are, in a sense, modes in sheep's
clothing. They are more friendly than modes because you
can't slip into a window unknowingly when you are not
looking at the screen, and because you can get in and out
of any window at any time you choose by the push of a
button.

Kay saw his paradigm as the basis for what he called an
“integrated environment.” When you have an integrated
environment, the distinction between operating system
and application fades. Every capability of your personal
computer is always available to you to apply to any in-
formation you want. With minimal effort, you can move
among such diverse activities as debugging programs,
editing prose, drawing pictures, playing music, and run-
ning simulations. Information generated by one activity
can be fed to other activities, either by direct user interac-
tion or under program control.

When Kay invented the Smalltalk language in 1972, he
designed it with the ability to support an integrated en-

Executive

|
| l

Editor

=

Copy from

File manager

——

List files

Insert Delete files

from what file? on directory ? file name?

Figure 1: A portion of a typical mode hierarchy.
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vironment. The implementations of Smalltalk produced
by Dan Ingalls and the other members of the Learning
Research Group have achieved ever-increasing integra-
tion. The file system, process-management system,
graphics capability, and compiler are implemented
almost entirely in Smalltalk. They are accessible from
any program, as well as by direct user interaction.

In recent years, the idea of an integrated environment
has spread outside the Learning Research Group and even
to non-Smalltalk systems. The window-per-program
paradigm is now commonplace, and many system
designers have adopted the overlapping-sheet model of
the screen.

In summary, the term environment is used to refer to
everything in a computer that a person can directly access
and utilize in a unified and coordinated manner. In an in-
tegrated environment, a person can interweave activities
without losing accumulated information and without giv-
ing up capabilities.

Strengths of Smalltalk

Before delving further into the nature of the Smalltalk
environment, we should first discuss its purpose.

Many general-purpose programming languages are
more suitable for certain jobs than others. BASIC is easy
to learn and is ideal for small dialogue-oriented pro-
grams. FORTRAN is well suited to numerical applica-
tions. COBOL is tailored to business data processing.
Pascal is good for teaching structured programming.

LINE VOLTAGE

TRANSIENT CLIPPING

5000 Hits/Second

PROTECTS AGAINST:

eHigh Energy Voltage
Transients

*0On-Off Switching

eLightning Induced Transients

elInrush of On/Off Power

878F

Features Parallel Operation
PROTECTS:

*Computers
eMicro-Computer Systems
*Word Processors

*Cash Registers

*Power Supplies

DYMARC

INDUSTRIES, INC.

Dealer Inquiries invited.
7133 Rutherford Rd. Baltimore, Md. 21207
\, (301)298-3130 800-638-9098

TRANSIENT VOLTAGE
SURGE SUPPRESSOR LISTED
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LISP is wonderful for processing symbolic information.
APL excels at manipulating vectors and matrices. C is
great for systems programming. SIMULA shines at
discrete simulations. FORTH lets people quickly develop
efficient modular programs on very small computers.

All these languages have been used for numerous pur-
poses in addition to those mentioned. You can write
almost any program better in a language you know well
than in one you know poorly. But if languages are com-
pared from a viewpoint broader than that of a narrow
expert, each language stands out above the others when
used for the purpose for which it was designed.

Although Smalltalk has been used for many different
applications, it excels at a certain style of software
development on a certain type of machine. The machine
that best matches Smalltalk’s strengths is a personal com-
puter with a high-resolution display, a keyboard, and a
pointing device such as a mouse or graphics tablet (photo
3a). A cursor on the screen tracks mouse movements on
the table so you can point to objects on the screen. The
mouse (reference 4) has one or more buttons on its top
side (photo 3b). One button is used as a selection button.
If there are more buttons, they are normally used as
menu buttons.

If the machine has a high-performance disk drive, you
can use a virtual-memory version of Smalltalk and have
as little as 80 K bytes of main memory, not counting
display-refresh memory. Otherwise, you should have at
least 256 K bytes of memory. This much memory is re-
quired because the whole integrated environment lives in
one address space. It includes not only the usual run-time
language support, but window-oriented graphics, the

Photo 2: A typical Smalltalk display. The various "windows"
look and behave like overlapping sheets of paper.
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editor, the compiler, and other software-development
aids. The programs you write tend to be small because
they can build on existing facilities; no system facilities
are hidden from the user. Users of LISP and FORTH will
be familiar with this idea.

Smalltalk supports its preferred hardware by incor-
porating software packages that provide:

eoutput to the user through overlapping windows
einput from a keyboard, a pointing device, and menus
euniform treatment of textual, graphical, symbolic, and
numeric information

These interactive facilities are utilized heavily by the
built-in programming aids and are available to all user-
written applications.

The style of software development to which Smalltalk
is oriented is exploratory. In exploratory development, it
should be fast to create and test prototypes, and it should
be easy to change them without costly repercussions.
Smalltalk is helpful because:

e The language is more concise than most, so less time is
spent at the keyboard.

(3a)

Photo 3: A typical Smalltalk system (photo 3a) and a close-up of
the “mouse” (photo 3b), a device that allows you to move an
on-screen cursor and select certain options.
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o The text editor is simple, modeless, and requires a
minimum of keystrokes.

eThe user can move among programming, compiling,
testing, and debugging activities with the push of a
button.

e Any desired information about the program or its
execution is accessible in seconds with minimal effort.

e The compiler can translate and relink a single change
into the environment in a few seconds, so the time usual-
ly wasted waiting for recompilation after a small pro-
gram modification is avoided.

eSmalltalk programs grow gracefully. In most en-
vironments, a system gets more difficult to change as it
grows. If you add 2 megabytes of virtual memory to the
Smalltalk environment, you can fill the second megabyte
with useful capabilities as fast as you can fill the first.
eThe class structure of the language prevents objects
from making too many assumptions about the internal
behavior of other objects (see David Robson's article,
“Object-Oriented Software Systems,” on page 74 of this
issue). The programmer can augment or change the
methods used in one part of a program without having to
reprogram other parts.

The Anatomy of a Window

Over the years, members of the Learning Research
Group have embellished Kay’s original window concept.
Let us look at a Smalltalk window in more detail (figure

The window is shown as a framed rectangular area
with a title tab attached to its top edge. The program
associated with the window must confine its output to the
framed area.

Every window has a window menu (photo 4a). The
window menu includes commands to reframe the win-
dow in a new size and location, to close the window, to
print the contents of the window on a hard-copy device,
and to retrieve windows hidden under it.

A window is tiled by one or more panes, each with its
own pane menu (photo 4b). The pane menu includes
commands appropriate to the contents of that pane. In

Titie

Scroll | | Pane scrofl | | Pane
Bar pop-up Pane Bar | pop-up Pane
menu | menu
Window !
pop-up
menu
Scroll
Bar

Pane
pop-up
menu

Pane

Figure 2: Anatomy of a window.
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Capture and digitize a video frame in 1/60th of a second. Store
up to 2 million bits of image data In on-board buffer. By software,
select the best resolution for your application from 256 to 1280
pixels per TViine. Display your digitized image or your computer
processed image with up to 256 gray levels or 65,536
simultaneous colors on standard B/W, NTSC or RGB coior TV
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Stand-alone intelligent graphics unit with universal interface

Accessories:
¢ RGB color monitor
® High performance lightpen
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® Hard copy printer/plotter
® Software packages available
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Micro

"MDBS is truly a data base management system. .., not a file management system.”

“MDB8S... offers the data manipulation, query, and report-writer capabilities of a DBMS
found on much larger and more complex computer systems."”

“MDBS has come to the rescue with. . .products whose ability to reduce development time
and implement processes not available elsewhere make them invaluable to integrators and
developers of uc-based systems.”

For the complete Weiss review, see “Downscaling DBMS to the Microworld,” Mini-Micro
Systems, April, 1981, pp. 187-195.

Flexible, powerful data structuring capabilities: network and hierarchical data structures,
including many-to-many relationships (not available elsewhere).

Genuine data base management capabilities: far surpasses file management in data
independence, automatic maintenance of relationships, and complete lack of data
redundancy.

English-like, nonprocedural query language interface: ad hoc queries result in the automatic
generation of desired reports, tables, files, and relations.

Host language interfaces, including various BASICS, COBOLS, PASCALS, FORTRAN, PL/I,
C, and several assemblers.

Extensive built-in data access security (256 levels).

Automatic transaction logging and data base recovery.

Dynamic data base restructuring.

Plus many other advanced data base management features.
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COBOL, and Microsoft COBOL, FORTRAN, or BASIC; under North Star DOS and North Star
BASIC; under TRSDOS or NEWDOS with TRS DISK BASIC; with Apple DOS and Applesoft
BASIC; and with 86-DOS.

MDB8S requires only 18K to 20K bytes for the Z-80 version, 22K for the 8080, and 30K for the
6502.

MDS8S is independent of the types and sizes of disk drives.

® For free literature about serious data base management on a microcomputer, please fill out
and mail the coupon.

e For a practical introduction to true data base management for small computers, please send
$20 (Indiana residents, add 80¢ tax) for PRIMER/GUIDE manuals.

e For a comprehensive DOCUMENTATION PACKAGE consisting of THE PRIMER plus user
manuals covering the MDBS, QRS, RTL, and DRS, please forward $60 (+ $2.40 Ind. tax).

Data Base
Systems, inc.

MAIL TO: Micro Data Base Systems, Inc.
P.O. Box 248-Y
Lafayette, IN 47902
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addition, a pane has a scroll bar on its left side used to
scroll the contents of the pane when more information ex-
ists than fits in the frame at one time.

Although you can see many windows and panes at
once, you can interact with only one pane at a time. That
pane and its window are said to be awake or active. To
awaken a different pane of the same window, move the
cursor over the new pane (photo 4c). To awaken a dif-
ferent window, move the cursor over the new window
and press the selection button on the pointing device
(photo 4d). When a window wakes up, its title tab and all

its panes are displayed, and it is no longer covered up by
other windows.

The scroll bar of the active pane is called the active
scroll bar. Its menu and the menu of its window are called
the active menus. In order to reduce screen clutter and
maximize utilization of precious screen space, no inactive
scroll bars or menus are displayed. On machines that use
a pointing device with three buttons, some versions of
Smalltalk even hide the active menus until one of two
menu buttons is pressed, at which time the associated
menu pops up and stays up until the button is released. If
the button is released when the cursor is over a command

(“)}, _— in the menu, that command is executed (photo 4e).
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Photo 4: Windows and their behavior.
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54 dB.
Put up or shut up.

The Gauntlet Is Down

Can any dot matrix computer printer match the
INFOSCRIBE 10007 Its sound level in normal, continuous
operation is only 54 dBA. By independent sound laboratory
test”

That's right, 54 dBA. Like a group office where paper
shuffling and throat clearing are making most of the noise.

As far as we're concerned, INFOSCRIBE 1000 is the
quietest serial matrix impact printer on the market.

Compare with the typical matrix printer that can sound
like a blender full of ball bearings, and you have the Number
One reason why your next printer will be an INFOSCRIBE 1000

Even printers advertised at 56dB are a full 2 dB higher
than ours. (Remember, every 3 dB up doubles the noise.)

A New Generation Printer

If INFOSCRIBE 1000's purr were its only benefit, you
should still buy it for the sanity of your office staff. But it
happens that INFOSCRIBE 1000 is also the most feature-
packed, the most beautiful, and the most economical printer
in its class.

Graphics Galore

INFOSCRIBE 1000 doesn't print characters only. Under
software control it produces charts, diagrams, graphs, signs,
anything within a vertical and horizontal resolution of 70 dots
per inch. Now we're talking about a capability that can
enhance management presentations, sales reports, even
technical documents.

Format Flexibility

INFOSCRIBE 1000 can produce data processing
quality characters at10, 12, or16.5 characters per inch, or
correspondence quality characters at 10. You also get
subscripts and superscripts in any selected pitch, double-
wide printing, frue lower case descenders, and true
underlining.

In addition to two different character sets stored in the
printer, a third character set can be downloaded from the
host computer. This offers a total of 288 different characters
that can be selected on a character-by-character basis.

Gratifying Throughput

There’s more to INFOSCRIBE 1000’s speed than a
nominal 180 characters per second. High-speed paper
movement with vertical and horizontal tabbing, plus
bidirectional printing with logic seeking in both directions
gets a lot of work out of the machine. And that's equivalent
to having a faster computer.

Unmatched Elegance

It's almost unfair that INFOSCRIBE 1000 is also the
industry’s best looking matrix printer. Slim, sleek, graceful,
it makes those machines with the visible viscera look like
remnants of early experimental days at Menlo Park.
INFOSCRIBE 1000 is completely enclosed, sealing dirt out
while sealing noise in. Its controls use membrane switches,
so not even knobs or buttons break its sculptured exterior.

Demand the INFOSCRIBE 1000

Is there a single reason why you should have any
printer but the INFOSCRIBE 10007 At $1,825 in singletons
(substantially less in OEM quantities), INFOSCRIBE 1000
becomes mandatory for your system.

Insist on it from your system specialists. And if you are
buying a first-time computer, no matter what make, ask for
the printer that is sefting a new standard: INFOSCRIBE 1000.

Get full details from your nearest Infoscribe
distributor/representative. Or talk to your computer dealer.
if he doesn’t handie Infoscribe yet, he will.

*Contact Infoscribe for an abstract of the independent
testing laboratory report.

INFOSCRIBE.

QUIETLY AUTHORITATIVE

Corporate Headquarters and Factory: Infoscribe, Inc., 2720 S. Croddy Way, Santa Ana, California 92704. Distributor/Representatives: CA, Hl (714) 864-4722 or
{415) 948-8961; CO, UT, WY (303) 371-4140 or (80T) 282-8145; WA, OR, MT, 10, AK (206) 456-4922; 1A, IL, IN, Wi (312) 298-4830 or (414) 35}-6123; TX, OK, AR, LA (214) 661-9633, (713) 681-0200,
(BB} 252-B544 or (512) 454-3578; MA, VT, ME, CT, Rl NH {B17; 729-5770, (413} 737-6624 or {203) E24-TACO: MN, ND, 5D (51 822-70%, DC. Vs, WD {301) 424-M18; MY (315) £38-265,
{TIB) 223-4480; Fronce 334-30-20: United Kingdom (DE3-33) G362 Australio (§-2) 28-3753
Overseas Distributor Inquiries Walcoms



tive systems. Despite initial skepticism, nearly all users of
our prototypes grew to appreciate the absence of modes.
The following techniques were devised by us to eliminate
modes from text editing. They are analogous to the
techniques used to keep Polish-notation calculators
relatively mode-free. Similar techniques can be applied to
page layout, graphics creation, and other interactive
tasks.

Selection precedes command:

eEvery command is executed immediately when you
issue it. You are not asked to confirm it. You can issue an
undo command to reverse the effects of the last issued
command. Although the main purpose of “undo” is to
compensate for the lack of command confirmation, it can
also be used to change your mind after issuing a com-
mand.

eFor a command like “close the active window” that re-
quires no additional parameters, you simply issue the
command.

eFor a command like “delete text” that requires one
parameter, you first select the parameter using the point-
ing device and then issue the command. Until you issue
the command, you can change your mind and make a dif-
ferent selection, or even choose a different command.

e For a command like “send electronic mail” that requires
several parameters (recipient, subject, content), you first
fill the parameters into a form using modeless text editing

and then issue the command. You are not in a mode while
filling out the form. If you want to copy something into
the form from another place, you can. If you want to do
something else instead, just do it; you may even return to
the form later and finish filling it out.

Typing text always replaces the selected characters:

ePressing a text key on the keyboard never issues a com-
mand. It always replaces the current selection by the
typed character and automatically selects the gap follow-
ing that character.

oTo replace a passage of text, first select it (photo 5a)
and then type the replacement. The first keystroke deletes
the original text (photo 5b).

eTo insert between characters, you first select the gap
between those characters (photo 6a) and then type the in-
sertion (photo 6b). Essentially, you are replacing nothing
with something.

e The destructive backspace function always deletes the
character preceding the selection, even if that character
was there before the selection was made.

eThe “undo” command (photos 6c and 6d) can be used
to reverse the effects of all your typing and backspacing
since you last made a selection with the pointing device.

Thus, the usual insert, append, and replace modes are
folded into one mode—replace mode—and one mode is
no mode at all.

Building Blocks for
Microcomputer Systems,
Dedicated Controllers
and Test Equipment.

S-100 ROM,
RAM & 1/0
BOARD

ECT's R2/O is an S-100 Bus I/O Board with 3 Serial
I/O Poits (UART'’s), 1 Parallel I/O Port, 4 Status Ports,
2K of ROM with the 8080 Apple Monitor Program and

2K of Static RAM.
$295.00

S-100
RACK MOUNT
CARD CAGE

ECT's RM-10 is a rack mount 10 slot Card Cage with
Power Supply, consisting of an ECT-100 rack mount
Card Cage (19"W x 12.25"H x 8"D), the MB-10 Mother
Board (with ground plane and.termination) all 10
connectors and guides and the PS-15A Power Supply
(15A @ 8V, 1.5A @ = 16V). $295.00

Specializing in Quality Microcomputer Hardware

ECT

Industrial e Educational e Small Business e Personal
Card Cages, Power Supplies, Mainframes, CPU'’s, Memory, 1/O, OEM Variations

ELEGTRONIC CONTROL TECHNOLOGY (201) ss6-s080

763 Ramsey Ave., Hillside, NJ 07205
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Tiny BASIC MICROCOMPUTER
K-8073

The Engineer’s Product Development Board Level Computer

LOW COST
POWERFUL/VERSATILE

STD (MOD) BUS 4.5 x 6.5 in.
5 Volt Only—Cassette

Tape In/Out—2 Sense—

3 Flags

INS8073 Microinterpreter
Tiny BASIC Processor

IK Byte Local RAM
Ext. Expandable To 9K

ART/RC Master, For Single

Wire Data I/0 Of 128 Slave Units Autostart EPROM 2K Byte

Real Time Clock
W/Ext. Battery Backup
Yr, Mo, Wk, Day, Hour, Sec.

Utilities Firmware, For
Software Dev., EPROM 2K

EPROM—2K Byte

EPROM Programmer, 2K
Byvte Prm. Decoded— Req.
Ext. 25V Only

PPI, Programmable 1/0,
24 Lines

RS-232 For CRT
110—4800 Baud

PPI Interface Ribbon

$388 Connector

SINGLE UNIT
THIS IS AN ENGINEER'S COMPUTER. THE K-8073 IS FOR OEM'S AS WELL AS
Simply attach a CRT, connect 5 volts, and = ; END USERS.

Whether you manufacture Industrial Process
Control, Environmental or Test/Measurement
systems, or simply fot your own use, you can
count on top quality performance. The K-8073
comes complete with all socketed devices
including the powerful F-2 Utilities Firmware
and a Hardware/Software manual.

In Industry, Education, or New Product
Development, the K-8073 provides you with
State-of-the-Art technology for micropro-
cessor efficiency and ease. With a full line of
support products, the TransWave line takes
care of your every need at the most reason-
able prices.

To order your K-8073 or for further infor-
mation, write or call TRANSWAVE COR-
PORATION,Cedar Valley Building, Vanderbilt,
PA 15486, (412) 628-6370.

you have yourself one each powerful, versa-
tile microcomputer that YOU can program.

If you're fed-up with board level compu-
ters that require expensive development sys-
tems plus the skills of an Assembly language
programmer, then you need the K-8073. With
an on-chip microinterpreter and the extra
control devices we designed into the board,
you can do your own programming in the
most simple English-like language available —
Tiny BASIC. Sophisticated application de-
signs can be implemented in hours instead of
days or weeks because you have eliminated
expensive and time consuming hardware and
software costs.

IN ADDITION TO ALL THIS, the K-8073
offers advantages unheard of in other board
level computers. Among these are an on-

board EPROM Programmer, A Real Time m
Clock, Autostart, 1K Byte local RAM for AFELR A BESRW/\W AAUNES

variables, 8K Byte EPROM, ART/RC and il EEAANFEIWWWARY B
PPI W/24 line 1/0. Development Station $195.00 COMPUTER DIVISION OF UTSC
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Photo 6: Inserting text in Smalltalk.
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Photo 7: Multiple typefaces can be used in any window.
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The “shift lock” key and analogous commands like
“bold shift” and “underline shift” cause modes for the in-
terpretation of subsequently typed characters. However,
shifts are familiar to people and are relatively harmless.
The worst they do is change a “d” toa “D,” “d,” or “d"—
never to a Delete command.

The bit-map display can show boldface characters, as
well as italics, underlining, and a variety of styles and
sizes of printer’s type (photo 7). Thus, as you enter text in
bold shift, the screen shows what the text will look like
when it is printed. A command like bold shift can also be
applied to existing text to change it to boldface.

In 1976, Dan Ingalls devised a user interface for
Smalltalk that incorporated most of the mode-avoidance
techniques discussed earlier. Consequently, it is rare in



The professional wants good soft-
ware, wants It fast and backed by
expert service — There's one answer
— Westico, the Software Express
Service that really delivers...

Cail (203} 853-6880 for overnight delivery or...
when you need expert service.

Westico constantly improves its
quallty software in a wide range of
categories Including: Accounting,
Professional Time Accounting, Text
Processing. Planning and Analysis,
Telecommunications, Data Man-
agement, Development Tools, Lan-
guage Processors.

Westico knows that the speed in
which you recelve a program s
often a key consideration in your
selection. That's why Westico Is the
only software company to offer
overnight delivery.

For detailed program information
or for quick access ordering. just
diai-up the Westico computer (300
baud) (203) 853-0816.

TRS-80 Model II, Apple, Vector
Graphlc, ICom. Cromemco, North
Star, Micropolls, Ohlo Scientific,
Altos, Dynabyte, SuperBrain and
more.

Westico is staffed by experts who
understand your software and the
eqguipment on which it runs. It's
nice to know when you need serv-
ice or advice, a Westico expert Is
standing by.

Send for our NEW FREE Catadiog.

Current Westico products with new
prices for complete systems and
documentation alone:

ACCOUNTS PAYABLE
495/60 ¢ ACCOUNTS RECEIVABLE
495/60 e CLIENT WRITE-UP 895/60
® GENERAL LEDGER 495/60 @ INVEN-
TORY CONTROL 595/60 e PAS-3
DENTAL 990/40 e PAS-3 MEDICAL
990/40 @ PAYROLL 495/60 @ PROP-
ERTY MANAGEMENT 895/60.

DATEBOOK™11295/25 @ ESQ-1 Legal
1495/50 ® ESQ-1 Legal Demo 75/50
@ PTA 595/40 e PTA Demo 75/40.

MAIL-MERGE™
125/25 ® MINCE 175/25 ® SPELL-
GUARD™ 295/25 ¢ TEXTWRITER
125/20 ® WORDMASTER™ 145/40
® WORDSEARCH™ 195/40 @ WORD-
STAR™ 450/60.

MILESTONE™
295/25 @ MINIMODEL 495/50 @ STAT-
PAK 500/40 e TARGET 195/25.

ASCOM
175/20.

... Dial-up our 24-hour Computer Hotline (300
baud) (203) 853-0816 for program information or
orders.

CBS 395/50 @
CBS Demo 75/50 e CBS LABEL
OPTION 80/10 e HDBS 300/35 e
MAILING ADDRESS 395/60 @ MAG-
SAM [11145/25 ¢ MAGSAM IV 295/25
© MDBS 900/35 @ MDBS DRS 300/5.@
MDBS RTL 300/5 ® MDBS QRS 300/5
® PRISM/ADS 795/55 ® PRISM/IMS
495/55 @ SELECTOR IV 550/35 e
DATASTAR™ 350/60.

GENERAL SUB-
ROUTINE PAK 295/30 @ APPLICATION
UTILITIES 495/30 @ STRING BIT™65/15
e STRING/80™ 95/15 e STRING/80
SOURCE 295/-.

LYNX Over-
lay loader 250/25 e BASIC COM-
PILER 395/25 @ BASIC-80 350/25
CBASIC-2 120/15 e NEVADA COBOL
150/25 @ PASCAL/M 225/25 e PAS-
CAL/MT+425/30e PL/I-80™475/35
® S-BASIC™ 295/35.

SUPERSORT!225/40
® SURVEYOR 550/60 e ULTRA-
SORT 1™ 165/15.

from Westico

MILESTONE: Tough Planning. Jobs
Made Easy

MILESTONE is a powerful new tool for
managers and planners, which orga-
nizes complex projects and identifies
job schedules essential to on-time
completion.

MILESTONE finds the critical path through
hundreds of Interelated tasks and
determines where slack time can be
elliminated.

Equally stgnificant, MILESTONE computes
manpower requirements and costs, allo-
cating them to proper schedule periods
and up to nine manpower sklll/cost
levels can be allocated to each task.

With MILESTONE. projects can be meas-
ured In houts, days. weeks, months,
quarters or fiscal quarters; with provislon
to specify working hours, holldays, vaca-
tions and other non-productive time
periods for up to 8,196 years.
Reschedule or complete tasks, revise
prerequisites, play "What If* games.
MILESTONE Immediately displays the
results on your screen or printer — elther
as a table or graphl

MILESTONE Is easy to use and requires
no programming!

System with full documentation — 5295,
Documentation alone — $25.

Versions for CP/M, APPLE PASCAL “and
CDOS.

WES-J1

o \Wiite Westico, Inc., 25 Van Zant Street,
Norwalk. CT 06855,
e Call (203) 853-6880.
o Telex 643-788.
® Dial-up our 24-hour computer (300 baud)
(203) 853-0816.
MasterCard and VISA accepted.
Prices do not include shipping and are subject
to change. In CT add 7%% sales tax.
Manual price may be credited toward pur-
chase of software

Dealer Inquiries Invited. Copyright €1981 Westico, Inc.

WESTICO

The Software Express Service

25 Van Zant Street ® Norwalk, Connecticut 06855
(203) 853.6880 ® Telex 643-788



the present Smalltalk environment to encounter a mode.

Making a Selection

In the Smalltalk-76 user interface, text is selected using
the pointing device and a single button. First, the cursor
is moved to one end of the passage to be selected (photo
8a). The selection button is pressed and held down while
the cursor is moved to the other end of the passage. This
operation is called “draw-through,” though it is not
necessary to traverse intermediate characters en route to
the destination. When the cursor reaches the other end of
the passage, the button is released. The selected passage is
then shown in inverse video (photo 8d).

The feedback given to the user during selection is as
follows. When the button is depressed, a vertical bar ap-
pears in the nearest intercharacter gap (photo 8b). (At the

(8a)
A one—paned window |

Us 1ext 18 N the only
onz-paned window.

pane of a
A window
may have any number of panes,
bt berw»ﬁ‘n oneg and six are
typical.

left end of a line of text, the bar appears to the left of the
first character. At the right end of a line, the bar appears
to the left of the final space character.)

If the button is released without moving the cursor, the
bar remains, indicating that a zero-width selection has
been made. This method—clicking once between
characters—is the one to use before you insert new text.

If the button is held down while the cursor is moved,
the system supplies continuous feedback by highlighting
in inverse video all characters between the initial bar and
the gap nearest to the cursor (photo 8c). When the button
is released, the selected characters remain highlighted
(photo 8d). This method—drawing through a passage—is
the one to use before you copy, move, delete, or replace
text, or before you change it to boldface or otherwise
alter its appearance.

Clicking the button twice with the cursor in the same
spot within a word selects that whole word and highlights
it (photo 8e). This special mechanism is provided because
it is very common to select a word. Informal experiments
lead us to believe that double clicking is much easier than
drawing through a word for beginners and experts alike.
It is also faster. It takes the average user about 2.6
seconds to select a word anywhere on the screen using
draw-through, but it takes only 1.5 seconds using the
double click (reference 5).

There is only one selection in the active pane. It is

A Pang can contatn both text ard| called the active selection.
qraphucs. (8d)
(8b)

us text 1s in the only pam of a
one-paned window. A window
may have| any number of panes,
but bet.wcc!tu one and six are
typical.

A pang can contain both text and
gmp hes.
(8¢)
A one—paned window §

(TRIS Text 1S tn the onl
one-paned window.

pane of a
window

may have er of panes,
but between one ank six are

typical.

A parw can contan both text and
graphucs.

A one—paned window |
TS (ext 15 e the rmlx P
ore —paned uwndow, !
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Photo 8: Selecting text using the mouse and the cursor
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THE NEW

i [ el | ==
' FLIP

| | —-—

. with twice the byte
| OMNI is pleased to bring you a reversible
' 5%" mini diskette...the FLIP/FLOPPY DISK.
Now you can record on both sides for twice
the storage capacity of a single sided

disk. And you'll be able to do it far
more economically, too!

Each OMNI FLIP/FLOPPY DISK incorporates
. all of the quality features you'd expect
! from the very best single sided disk.

| « Two recording surfaces
. Two sets of WRITE ENABLE notches
il * Two index holes
Reinforced Hub Rings
= Certified error-free operation at
more than twice the error threshold
' of disk drives
* Over 12 million rated passes without
disk related errors or significant wear,

for extra long life operation INTDOF ® DY SEEED
Compatible with most 5%" disk drives - '
including APPLE, TRS-80, PET, OHIO Order the OMNI FLIP/FLOPPY DISK at this
SCIENTIFIC, and many more. special introductory price:

OMNI Resources Five Pack...$21.00

4 Oak Pond Avenue * Millbury, MA 01527 * 617-799-0197 Equivalent to ten single-sided disks.

Sall TOLLFREE: In Mass. 1-800-252.877¢ Ten Pack....$40.00

Equivalent to twenty singie-sided disks.

OFFER EXPIRES OCTOBER 15, 1981

Please send me the following OMNI FLIP/FLOPPY DISK(s)

. Five Packs(s) @ $21.00each = § Name S _
— Ten Pack(s) @ $40.00each = § .
Shipping and handling S 1.50 Address __ — —— ——
| Massachusetts residents add 5% salestax  § ——— City _ -
TOTAL g .
State _ — . Zip _ =
] check made payable to OMNI RESOURCES [] Cc.OD.
1 Mastercard Phone Number ( ) - N RN N
= Account Number
[] visa/BankAmericard Authorized Signature
Account Number = =
I ' o (Please allow approximately three weeks for dellvery)
Credit Card Expiration Date / Money back guarantee if not completely satistied

Copyright© 19841 by OMNI Resources
Clrcle 279 on inquiry card. BYTE August 1981 109



Issuing a Command
When you issue a command in Smalltalk, you are
Y
& sending a message to an object. There are two ways to
for the ATAR | 800 send a message from Ingalls’s user interface. You can send
d ATAR l 400* certain commonly sent messages to the active pane or
an window by choosing them from menus; you can send any
from QUALITY SOFTWARE message to any object by direct execution of a Smalltalk
statement.
(9a)
A one paned window
STARBASE = ! - 2 e
HYPERION™ RS fexf 15 e ths I)H[i.] pane of a
gv flop"L kg (ot ~pated wmdo, A wnmmv
ecome absorbed in this intri- - 3 !
guing, original space simulation fuiy h‘“)‘ (IYU] nun lb’“ 0
of war in the far future. Use petWeen one and six are
strategy to defend a front line G
Star Fortress against invasion a2l i
forces of an alien empire. You ! AR
Cicale deglay tandigiimaidid L& pane can ¢} ooy fth test and
fleet of various classes of space y - “F
ships, while managing limited 1"-11.)?'7 i{f
resources including  power ST
generators, shields and probes "
Real time responses are £E 1A H'U’UJ imt eed, all
sometimes required fo take wiws oy ; M Ylf
advantage of special tactical Q V “4 u"
opportunities. Use of color, [ERATR!
sound, and special graphics AT
add to the enjoyment of this program. At least 24K of RAM s required. |
On Cassette — $19.95  On Diskette — $22.95 Han
(9b)
NAME THAT SONG i — i
By Jerry white : A one paned window it W
Here is great entertainment for everyone! ] . - -
Two players listen while the Atari starts [TTus toxr 15 i ths only pane ']f a
playing a tune. As soon as a player thinks -.. 1149 1 A
he knows the name of the song. he gun} I s ”1‘10‘{. i, 1.““‘“10“’
presses his assigned key or joystick mely Futls Aty noanber af parnees
button. There are two ways to play. The 18
first way requires you to type in the name 1
of the song. Optionally, you can play
multiple choice, where the computer | AGaT
asks you to select the title from four possibilities. The standard version requires 24K of A 1 g f 1
RAM (32K on diskette) and has over [50 songs on it. You also get a 16K version that has Pare can o apyy o i Geed At
more than 85 songs. The instructions explain how you can add songs to the program. it (31 lpf t
you wish. Written in BASIC. '
On Cassette — $14.95 On Diskette — $17.95 AREAE
wiea wnll e ased, ail it
0S FORTH ¥ s el i ( h'lpll» meenes.,
By James Albanese Wl
Want to go beyond BASIC? The remarkably efficient FORTH programming language may ' ' el
be just for you. We have taken the popular fig-FORTH model from the FORTH Interest .
Group and expanded it for use with the Atan Personal Computer. Best of all we have U
written substantial documentation, packaged in a three nng binder, that includes a
tutoriat introduction to FORTH and numerous examples. QS FORTH is a disk based (9¢)
system that requires at least 24K of RAM and at least one disk drive. Five modules that M
may be loaded separately from disk are the fig-FORTH kernel, extensions to standard
fig-FORTH. an on-screen editor. an |/0 moduie that accesses Atari's operating system, A one - W wmdow
and a FORTH assembler
i X [} [
Diskette and Manual — $79.95 Manual Only — $39.95 JA1ls (COAS &S Hi the JHIU ],‘UW 0[ a
ore-paned window. A window ;
] may have any numeber of panes} f
FOR OUR COMPLETE LINE OF ATAR! SOFTWARE : !
PLEASE WRITE FOR OUR CATALOG " ) e -
L pane can covtam both texe and
QUALITY SOFTWARE graphics.
1
6660 Resedo Bivd.. Suite 105, Reseda, CA 91335 A i
(213) 344-6599 Mhen a uirelow s ¢ ¥poscd, all us
pangs 1 ’h"Pl 1y their conte nis,
ASK FOR QUALITY SOFTWARE products at your favorite computer store. If necessary
you may order directly from us. MasterCard and Visa cardholders may piace orders by N " s = .
calling us at (213) 344-6599. Or mail your check or bankcard number to the address ST Can Wvange the de :k_ft:l},' t‘“J
above. California residents add 6% sales tax. Shipping Charges: Within North America
orders must include $1.50 for shipping and handling. Qutside North America the
harge for airmail shipping and handling is $5.00. Pay in U.S. currency.
*Indicates trademarks of Atari Photo 9: “Cutting” text in Smalltalk.
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TurnyourApple into the world’s
most versatile personal computer.

The SoftCard™ Solution. SoftCard
turns your Apple into two computers.
A 7-80 and a 6502. By adding a Z-80
microprocessor and CP/M to your
Apple, SoftCard turns your Apple into
a CP/M based machine. That means
you can access the single largest body
of microcomputer software in exist-
ence. Two computers in one. And, the
advantages of both.

Plug and go. The SoftCard system
starts with a Z-80 based circuit card.
Just plug it into any slot {except O) of
your Apple. No modifications required.
SoftCard supports most of your Apple
peripherals, and, in 6502-mode, your
Apple is still your Apple.

CP/M for your Apple. You get CP/M
on disk with the SoftCard package. It's
a powerful and simple-to-use operating
system. It supports more software
than any other microcomputer operat-
ing system. And that’s the key to the
versatility of the SoftCard/Apple.

Circle 240 on Inquliry card.

BASIC included. A powerful tool,
BASIC-80 is included in the SoftCard
package. Running under CP/M, ANSI
Standard BASIC-80 is the most
powerful microcomputer BASIC
available. It includes extensive disk 1/0
statements, error trapping. integer
variables, 16-digit precision. exten-
sive EDIT commands and string func-
tions, high and low-res Apple graphics.
PRINT USING, CHAIN and COM-
MON, plus many additional com-
mands. And, it's a BASIC you can
compile with Microsoft's BASIC
Compiler.

More languages. With SoftCard and
CP/M, you can add Microsofts ANSI
Standard COBOL, and FORTRAN, or

Basic Compiler and Assembly Lan-
guage Development System. All, more
powerful tools for your Apple.
Seeingis believing. See the SoftCard
in operation at your Microsoft or Apple
dealer. We think you'll agree that the
SoftCard turns your Apple into the
world’s most versatile personal
computer.

Complete information? It's at your
dealer's now. Or, we'll send it to you
and include a dealer list. Write us. Call
us. Or, circle the reader service card
number below.

SoftCard is a trademark of Microsoft. Apple !l and
Apple Il Plus are registered trademarks of Apple
Computer. Z2-80 is a registered trademark of Zilog.

Inc. CP/M is a registered trademark of Digital
Research. Inc.

' CONSUMER E PRODUCTSI

Microsoft Consumer Products, 400 108th Ave. N.E.,
Bellevue, WA 98004. (206) 454-1315



6809
~ SOFTWARE

POWER TOOLS

BY MICROWARE®

0S-9™ MULTIPROGRAMMING
OPERATING SYSTEM

true multitasking, real time operating system for
timesharing, software development, database,
process control, and other general applications.

This versatile OS runs on almost any 6809-based computer.
B UNIX™ -like file system with hierarchical directories,
byte-addressable random-access files, and full file security.
Versatile, easy-to-use input/output system is hardware in-
dependent and expandable.
B Powerful “shell” command interpreter features: I/Q
redirection, multiple job stream processing, and more. In-
cludes a complete set of utility commands.
B 0S-9 Level Two uses hardware memory management
and can address over one megabyte of memory. Also
includes pipes and filters for inter-process data transfers.

B 0S-9 Level One runs on systems without memory
management hardware having up to 56K memory.

(1 0S-9 Level Two $495* [ Level One $195

BASICA9™ PROGRAMMING
LANGUAGE SYSTEM

xtended BASIC language compiler/interpreter with

integrated text editor and debug package. Runs

standard BASIC programs or minimally-modified
PASCAL programs.

B Permits multiple named program modules having local
variables and identifiers. Modules are reentrant, position
independent and ROMable.

M Additional control statements for structured

programming: IF ... THEN ... ELSE, FOR ... NEXT,
REPEAT ... UNTIL, WHILE ... DO, LOOP ... ENDLOOP,
EXITIF ... ENDEXIT.

B Allows user-defined data types and complex data
structures. Five built-in data types: byte, integer,
9 digit floating-point, string and boolean.

B Runs under 05-9™ Level One or Level Two. (]1$195°*

OTHER 0S-9™ FAMILY SOFTWARE

B Stylograph™ Screen-Oriented Word Processor
M Macro Text Editor

M Interactive Assembler
M Interactive Debugger

BASIC#9 and 0S-9 are trademarks of Microware® and Motorola. UNIX is

a trademark of Bell Laboratories.™ Most software is available on ROM or
diskette in versions for many popular 6809 computers. Contact

Microware® for specific availability.

For compatible hardware see GIMIX ad page 128.

MICROWARE:

Microware Systems Corp., Dept. B2

- 5835 Grand Avenue, Des Moines, lowa 50304
(515) 279-8844 ¢ TWX 910-520-2535
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Circle 242 on inquiry card.

Smalltalk-76 provides pop-up menus for the most com-
monly used commands, like “cut,” which deletes the
selected text. To issue the “cut” command, you pop up
the active-pane menu with one of the menu buttons on
the mouse (photo 9a), keep that button down while mov-
ing the cursor to the command name (photo 9b), and then
release the button (photo 9¢c). A command in the pane
menu can have only one parameter, the active selection.
A command in the window menu can have no
parameters.

To issue a command that is not available in a menu,
you select any place you can insert text, and type the
whole command as a statement in the Smalltalk language
(photo 10a). Then you select that statement and issue the

(10a)
A one-paned window
A user can arrange the desrrop

changing the sizes and locations of
windows.

4 T\ax: S

(10b)

adgatn
T 0 p 1__|
c cur
Wl paste

arrange the deskiop by
1w s1zes and locations of

UL
caruzel
aluin

(10c)

A one -paned window
A user can armange the desktop b
chuinagmng the stzes and lacations ot
Wwidms,

3 max: S8

X

Photo 10: Executing text using the "doit” message.

Circle 335 on inquiry card. cep



Price breakthrough: $499.

For a CMOS microprocessor development system.

Our new CDP18S693 costs less extensive memory manipulation. ® Run-time BASIC 3 firmware for final
than any other 1802 microprocessor e RS232C or 20 mA terminal interface, system configuration.
development system on the market. up to 1200 baud. Develop software for any
And the development system can even Or, for $799; you can get the  1802-based component design,
become your final target system. CDP18S694. It has all the capabil-  or for any Microboard system in BASIC

The incredibly low $499* ity of the 693, plus: or assembly language.
price includes: ¢ ROM-based 1802 Assembler/Editor. At these prices you can't afford not
e CDP18S601 computer Microboard. ¢ PROM Programmer board. to get into CMOS.
o ROM/audio cassette controller e A second cassette tape |/O drive. For more information, contact any
Microboard. System expansion: RCA Solid State sales office, sales
® Five-card chassis and case. e Expand your Microboard system representative or distributor.
Detachable 5-volt power supply. capability, choosing from over 40 Or contact RCA Solid State
¢ Audio cassette tape |/O drive for expansion boards and hardware headquarters in Somerville, N.J.
mass storage. accessories. Brussels, Belgium. Sao Paulo, Brazil.
You get these capabilities: Memory expandable to full 65K bytes. Hong Kong.
e Extended BASIC resident in ROM Virtually unlimited |/O expansion
with full floating-point arithmetic. capability using any combination of Or call Microsystems
e 2K-byte monitor program with analog and digital | /O boards. Marketing toll-free (800) 526-3862.

* U.S. optional distributor resale, single unit price.

- -

System is expandable,
using any of our CMOS Microboards.

Add a terminal, and ALK -
you're ready to g Y
develop your software. )

MICROBOARD

Computer Development System
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Another reason to
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single-parameter command “do it” (photo 10b) to obtain
the result (photo 10c). The “do it” command provides im-
mediate execution of any Smalltalk statement or group of
statements. This method of command issuance uses the
previous method: you are sending the message doit to the
pane, with the Smalltalk statement as its parameter.

It is standard practice to keep a “work-space” window
around the screen in which to type your nonmenu com-
mands. When you want to reissue a nonmenu command
issued earlier, simply select the command in the work-
space window and “do it.” You may, of course, edit some
of the parameters of the old command before you select it
and “do it.” In a sense, you are filling out a form when
you edit parameters of an immediate statement.

Unfortunately, the common commands “move text
from here to there” and “copy text from here to there”
cannot be issued by a single menu command because they
require two parameters, the source selection and the
destination selection. Sometimes, they even involve
messages to more than one pane, the source pane and the
destination pane. In a modeless system, a move or copy
command is done in two steps:

(11a)

e A move is done by cut and paste. First, you select the
source text and issue the “cut” command {photo 1la).
The “cut” command deletes the selected text (photo 11b),
but leaves it in a special place where it can be retrieved by
“paste.” Then you select the destination and issue the
“paste” command (photo 11c) to complete the move
(photo 11d).

e A copy is done by copy and paste, which is completely
analogous to cut and paste, but does not delete the
original text.

Remember the “copy-from-file” example (the one
where you had to go in and out of many layers of
modes)? In the Smalltalk-76 user interface, you can ac-
complish this with six pushed buttons, no mode exits,
and no typing: (1) activate the source window that
displays the file you are copying from; (2) select the
desired text; (3) issue the “copy” command in the menu;
(4) activate the destination window; (5) select the destina-
tion point, and (6) issue the “paste” command in the
menu. The job requires little more effort than copying
within the same document. If the window is not already
(11b)

ne e xr la m t. lC w :
e Of 4 two-paned Window
A W has a Wandaiss i
copy  pane has a ifie iy

Paste
At
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again
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vord spaces

undo

“TUATN
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Photo 11: Moving text in Smalltalk.
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700 K or 350 K |

1
\ 5 Megabytes
floppy storage

hard disk storage

Finally, a price-performance breakthrough for mass storage in a one-piece,
handsomely styled desk-top computer.

JUOERFVE"
A product of CMC International

* 54 Micro-Winchester™ 5 Mbyte (formatted) hard disk e Complete and ready to run with CP/M™ 2.2
* 700K or 350K floppy disk back up

® Also available 10 Mbyte hard disk, 5 MB removable
® Dual Z-80 processors with 64K RAM e 10 Mbyte hard disk SuperTenTM
¢ Dual RS232 ports

DEALER & OEM INQUIRIES INVITED
Telephone (206) 453-9777
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A Division of Computer Marketing Corporation
11058 Main. Suite 125, Bellevue. WA 98004
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on the screen and you can’t remember the file name, you
can go to another window and scroll through a list of files
without having to exit any modes, invoke any programs,
save any edits, lose sight of the destination file, or lose
any time.

The Smalltalk-76 text-editing facilities not only relieve
you of the burden of modes, they also require very few
keystrokes and are easy to learn.

Software-Development Aids

One of my summer projects in 1977 was to increase the
speed and friendliness of the Smalltalk software-
development environment by adding inspect windows,
browse windows, and notify windows to the user inter-
face. These and other enhancements made by the Learn-
ing Research Group are described below. In recent
months, the team has further enhanced the Smalltalk-80
environment. Although it conforms to the same prin-
ciples as before, its details are different from what is
described in this article.

Inspecting Data Structures

Suppose someone has given you a Smalltalk program
to implement a “regular polygon” class (table 1) and you
want to learn more about it. It would be helpful to see an
actual instance of a regular polygon.

If the variable triangle refers to a regular polygon, you
type the following statement into your work-space
window:

triangle inspect

and then issue the “do it” command in the pane menu
(photo 12a). In a few seconds, a two-paned “inspect win-
dow” appears on the screen. Its title tab tells you the class
of the inspected object, in this case, RegularPolygon. The
window is divided into two panes. The left or variable
pane lists the parts of a regular polygon, sides, center,
radius, and plotter. The right or value pane is blank.

You point to the word sides in the variable pane and
click the selection button on the mouse. The word sides is
highlighted, and in the value pane, the value of the
variable sides appears (photo 12b), in this case, 3. You
point to the word center and click. In the value pane
appears the value of center (photo 12c), in this case, the
point 526@302. The value pane is dependent on the
variable pane because its contents are determined by
what you select in the variable pane. The arrow in figure
3 symbolizes this dependency.

Let’s inspect the value of center. In the variable pane,
where center is selected, pop up the pane menu and issue

Variable Vaolue

Pane _% Pane

Figure 3: Principal dependencies among panes of an inspect
window.
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EPSON

PRODUCTS

MX80/70 FRICTION FEED

KIT by Orange Micro

HERE AT LAST! A friction feed kit
for your EPSON MXB80/70. The kit
allows the user to convert his
Epson printer to a friction feed and
pin teed mechanism.

The friction feed will accept single £~E /
sheets of your letterhead, or mul- ; @
tiple copy forms such as invoices i.
with up to 4 part carbon copies.

The pin feed replaces the adjust:
able sprocket mechanism. It allows
use of 9%2" wide continuous fan.
fold paper which is an industry
standard size.

No drilling required. Installation $75_00
takes about 15 minutes. All parts

are included with easy to follow DEA'—‘IESV'#%“R'ES
instructions.

EPSON
MX80

* 9 x 9 dot matrix ® Lower case
descenders ¢ 80 CPS e Bidirec-
tional, Logic seeking * 40, 66, 80,
132 columns per line * 64 special
graphic characters: TRS-80 Com-
patible * Forms handling ¢ Mulfi.
pass-printing * Adjustable tractors.

MIXBD o i 518/ 3513 Tk i 90 AR 50 4 (List $645) $ CALL
MX80 Dot Graphics Upgrade. ........... (List $100) $ CALL

EPSON

A
MX70 S

e Super low-priced dot resolution
graphics ¢ 5 x 7 dot matrix * User

replaceable printhead ¢ Top of

Form.

Y e o e e oo (List $495) $ CALL

EPSON
MX80 FT

* Same basic features as the MX80
s PLUS friction feed for single
sheets * and adjustable tractors.

MXBOEITid b awns swnns shmakea v ssovea (List $745) $ CALL

APPLE INTERFACE

For Epson

The Grappler"'M interface card is
the first to provide on-board firm-
ware for Apple high resolution dot
graphics. No longer does the user
need to load clumsy software
routines to dump screen graphics
— it's all in a chip. Actually, it's our
E-PROM, and it is replaceable to
accommodate the Anadex, Epson

MX80 & MX70, IDS Paper Tigers,

Contronics 739, and future graphics $1 65 00
printers. The Grappler™ accepts 2

17 software commands including Inciudes Cable

Hi-Res inverse, 90° rotation, double DEALER INQUIRIES
size, and much more. INVITED



Orange Micro

“THE COMPUTER PRINTER

SPECIALISTS”

UPTO 25% DISCOUNTS! — SAME DAY SHIPMENT!

' RADIO SHACK

@ CENTRONICS 739 (unerrnrenv
With Graphics and

Word Processing Print Quality

. ¢ 18 x 9 dot matrix; suitable for word
processing ¢ Underlining ¢ proportional

spacing e right margin justification e serif
typeface * B80/100 CPS ¢ 9%”" Pin
Feed/Friction feed ¢ Reverse Platen °
80/132 columns ¢ Top of form

CENTRONICS 738-1 (Parallel)
CENTRONICS 739-3 (Serial)

(LIst $995) § Cali
(List $1045) $ Call

ANADEX

VISTA — C. ITOH

Daisy Wheel Letter Quality

¢ 25 CPS (Optional 45 CPS) ¢ Typewriter
quality ¢ Centronics parallel ¢ RS 232
Serlal (Optional) ¢ Proportional spacing
Bidirectional ® Programmable VFU e Self
test ¢ Diablo compatible ® Friction feed
(Optional tractors) ¢ 136 printable
columns. ® Manufactured by C. ITOH.

VISTA V300 (C. ITOH) (List$1895) $Call

ANACOM

Low Cost, High Speed, Wide Carriage
e 9 x 9 dot matrix ¢ Lower case descenders ¢ Wide carriage *
Adjustable tractors to 16” ¢ 150 CPS, Bidirectional, Logic Seeking

ANACOM 150 (List $1350) $ Call

MALIBU 165

The Small Business Printer;
Letter Quality & Speed.

e 10 x 9 dot matrix * Letter quality print; Lower case descenders
¢ High speed; 165 CPS, Bidirectional, Logic seeking ® Wide car-
riage ¢ Vertical forms control ® User programmable character set
¢ Dot Resolution Graphics.

NEC SPINWRITER
High Speed Letter Quality

e 55 CPS ¢ Typewtiter quality ¢ Bidirectional ¢ Plotting ¢ pro-
portional spacing.

5510-5 RO, Serial, witractors
5530.5 RO, Parallel, witractors

TELEVIDEO CRT’S

AT DISCOUNT PRICES!

TVI912C
TVI920C

QUANTITY PRICING AVAILABLE TVI 950

Dot Graphics, Wide Carriage

/' ¢ 11 x 9 dot matrix; lower case descen-

'/ ders ¢ Dot resolution graphics ¢ Bi-

¥ directional, logic seeking * Up to 200
. CPS ¢ RS 232 Serlal & Parallel ® Forms
control ¢ X-ON/X-OFF ¢ Up to & par

(List $1650) $1350

AXIOM

Dot Graphics, Low Price
(List $2995) $2650

* Dot addressable graphics * 70 CPS (List $2570), SN

¢ 12 characters per inch ® 80 columns
¢ adjustable tractors ¢ 3 part copies
e Manufactured by Sieko e Parallel,
RS232 serlal, |EEE-488 interfaces
available.

Please Call Toll Free
Prices are too low to

AXIOM GP-8OM . ......ceun.... S  EPaga (List$399) $349 edntile

IDS PAPER TIGERS

Dot Resolution Graphics, quality print, speed

A

PRINTERS

MALIBU 165 wide carriage, graphics, letter quality . . (List $2495) $ 1975
QUME 5/45 typewriter quality (List $2905) $ 2559

* 7 wire printhead (445); 9 wire printhead
(460) with lower case descenders ® Over
150 CPS e bi-directional, logic seeking
(460) » B character sizes; 80-132 columns
o Adjustabte tractors ¢ High-resolution dot
graphics e Proportional spacing & text
justification (460).

INTERFACE EQUIPMENT

CCS APPLE PARALLEL Interface & cable
ORANGE INTERFACE for Apple II
parallel interface board & cable

MICROTRONICS Atari parallel interface
ATARI 850 Interface module, serial/parallel
TRS-80 CABLES tokeyboard or Exp. interface ............. “

NOVATION D-CAT direct connect modem

Orange
mka: lnc.w

3150 E. La Palma, Suite I
Anaheim, CA 92806

IDS 445G 7 wire printhead, graphlics
1DS 460G 9 wire printhead, graphics
IDS 560G 9 wire, wide carriage, graphics

(List $895) $ 750
(List $1394) $1150
(List $1794) $1590

CALL FOR FREE CATALOG

(800) 854-8275
CA, AK, H l (71 4) 630.3322 facturer's warranty included on all

At Orange Micro, we try to fit the right printer to your application. revision.
Call ourprinter specialists for free consultation.

TELEPHONE ORDERS: Mon.-Fri. 8:30 - 5:00
The Orange Micro Printer Store (Retail):
Mon.-Fri. 10:00 - 6:00, Sat. til 4:00

Phone orders WELCOME; same
day shipment. Free use of VISA &
MASTERCARD. Personal checks
require 2 weeks to clear. Manu-




The following template contains a description of a regular polygon with the following attributes:

sides Number of sides (3 for a triangle, 5 for a pentagon, etc.).

center If the regular polygon were inscribed in a circle, this would be its center point.
radius If the regular polygon were inscribed in a circle, this would be its radius.
plotter A pen that can draw an image of the polygon on the screen or on paper.

The following expressions provide an example of creating and using an instance of RegularPolygon.

triangle — RegularPolygon sides: 3 radius: 50. TR T T IR
eguiarfulygon workspace|
Space | T T gular foang

Reguiarfriygon
an e qularbuydon INTIees: i
Lo %y.x.r«dl olect wn’::un 2@ 2 Spacs | trana QLA (Nafg.

=35 w52 @ -7 :
Wihs =25 @ wath: $2 @ frange « FegularPolidn suas: 3 radws: 5o,

triangle transiateBy: -90 @ 60.
triangle plot: black.

rangi translatéBy: 20 (@ 60,

triangle transiateBy: 165 @ 20. - tnandi plor: black” :x:wm;‘c ;:;‘nsmuay 90 @ 60
triangle scale: 0.6. irangs ransaeey: 165 @ 2 T i
triangle piot: gray. “‘where gray denotes an ink color” nange plor: gray. l(::x:; ?Xm "-m’

class natne RegularPolygon b

superclass Object

instance variable names sides center radius plotter

class messages and methods S _

initialization
sides: s radlus: r | |
“Creale an instance of RegularPolygon whose center is locatéd at the center of the currently active window on the display screen. Screen is a
giobal vanable that refers to the hardware display screen.
1 self new sides: s radius: r center: (Screen activeWindow frame center)

instance messages and methods—l

initialization
sides: s radius: r center: ¢ | |
“Ininahze all attributes. Class Pen is provided in the system as one way of side effecting the display screen.”

sides — s.
center — C.
radius — r.
plotter — Pen width: 2
analysis
center | “Answer the center coordinate of the polygon.”
Icenter
sides | | “Answer the polygon's number of sides.”
1sides
display
plot: Ink | | ‘Draw an image of the polygon using the specified ink color.”
plotter penup. “lift the pen to disable drawing”’
plotter goto: self center. ‘position the pen at the center”’
plotter up. ““face the top of the screen’™
plotter go: radius. “position at a corner’
plotter turn: 180 - {self cornerAngle/2}. “lurn 1o face aiong a side’
plotter color: ink. ‘select the ink color”
plotter pendn. ‘lower the pen to enabie drawing'
I to: sides do: “for each side of the polygon:*
[:1] plotter go: self sideLength. ‘plot that side™
plotter turn: 180-self cornerAngle] “turn to face along the next side’™"

transformation
scale: factor | |
“Scate the polygon radius by the specified factor.”
radius — radius * factor
translateBy: deltaXy | |
‘Change the polygon’s locauon by the specified amount {a Point)
center — center + deltaxy
private instance methods

cornerAngle } | “Answer the interior angle of any vertex. N degrees
1180 - (360 / sides)
sideLength | | “Answer the tength of any one of the equal sides.”

12 « radius ~ (self cornerAngle /2) degreesToRadians cos

Table 1: Description and class template for class RegularPolygon.
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Take Your Cue FromVista...

When it comes to Apples, take your cue Apple Il computer. It aiso interfaces to all
from Vista's ABOO Eight-inch Floppy Disk Shugart/ANSI Standard Eight-Inch Floppy Disk
Controller. The A8OO offers a cost-efficient Drives. The A8OO provides complete 1BM for-
approach to software compatible disk lt, mat compatibility in both single and double-
memory expansion for your Apple II® computer. s a density modes.
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The Control and DMA Logic provides high speed Shot - qQuality and performance.
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the disk drive directly to the Apple I memory
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Locked Loop Data Separator provides the
ultimate in data reliability.

Vista offers you a complete line of peripheral
equipment to maximize the capabilities of
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floppy Disk Drives, the Vista Music Machine ¢
AND THERE’S MORE. and the Vista Model 150 Type Ahead Buifer. In
The controller is compatible with the most addifion, Vista offers a line of advanced
popular disk operating components fully compatible with the
systems for the — . e TRS-80 " and S-100 based
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............... LY (S R
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s Company
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Santa Ana, CA 92705

(714) 953-0523
CallToll Free 800-854-8017

® Apple Wl is a registered trademark of Apple Computers, Inc.
* TRS-80 is a tfrademark of Radio Shack, A Tandy Co.




the “inspect” command (photo 12d). On the screen
appears another inspect window showing that center is

?n i)nstance of class Point (photo 12e). You can now ex-
12a

tnangle translateBy: 165
tnangle sc

tnangle plot

(ruarudll inspect,

amine that point’s variables, x and y, reactivate the
original inspect window, close either or both windows,
or work in any other window. You are not in a2 mode.

Browsing Through Existing Definitions

Now that you have inspected a sample regular
polygon, you might want to find out what methods have
been defined in its class. One way to do this is to activate
a window called a “browse window" or “browser.” Most
Smalltalk programmers leave a browser or two on the
screen at all times with the work-space window.

The title tab of the browser (photo 13a) says “Classes”
because the standard browser lets you examine and
change the definitions of all Smalltalk classes—classes
supplied by the system, as well as classes supplied by
yourself. It is easy to create a more restricted browser
that protects the system from ill-conceived modification.
But on a personal computer, you are just going to hurt
yourself.

The browser has five panes. The principal dependen-

(12b) (12d)
tranlé inspect. tnangle inspect.

RegularPolygon RegularPolygon|
iy 2arp— o s e oo §526(@) 302
vl f
O tetr
St CRVE=S
rlargot!

(12¢) . (12e)

nangle inspect.

RegularPolygon| -
p—— A Y

Regularfolygon| -

pp—— S K
Point

'sules!
e T
radugs!
plotrer?

1

Photo 12: Inspecting data structures in Smalltalk.
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“Jogether we’re working

b

to better serve mankind.

“Speaking on behalf of Vector computers, I'm pleased
to announce that TRW Customer Service Division will
provide a nationwide, nine-month on-site service warranty
that you, the end-user, will receive absoiutely free*

“I'd also like to add that this is a unique program. It's
actually the first time a microcomputer has had this kind
of comprehensive nationwide on-site service — especially
from a company of experts like TRW.

“Now you have even more security when you buy a
Vector. In addition to increasing your personal productivity,
helping you make faster decisions, and improving your
business, we offer a network that will service us right in
your office if we ever need it. At no expense to you.

“Right now, you can get quick, dependable service in
Los Angeles, New York City, Denver, Dallas, Chicago, San
Francisco, Northern New Jersey, Philadelphia, Atlanta,
and Boston. With more cities on the way.

For more information and your nearest 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.

“TRW and Vector. Now that we're helping each other,
there's no telling how much we can accomplish for you''

VeCTOR

Vector Graphic Inc.

COMPUTERS FOR THE ADVANCEMENT OF SOCIETY.

*Within 50 mile radius of aTRW service center.
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TO YOUR APPLE"!
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A L F’'s 9-voice Music Card MC1
is only $195.

Here’s what our customers have said:
(Excerpts from unsolicited letters. Copies of original letters available on request.)

About the A L F system:

It's a rare enough occurrence when hardware/software lives up to one's
expectations. For something to exceed one's wildest hopes — as the ALF
synthesizer certainly does — is a real treat. My congratulations to all
concerned.

—Dhahran, Saudi Arabia

I myself have told several people that next to a disk, | consider the [ALF]
synthesizer to be the most important peripherai they could purchase for their
system. Very excellent job! Keep up the good work.

—~Oak Ridge, Tennessee

| recently purchased 2 of your Apple music boards. Out of the peripherals |
have for my Apple, | enjoy them the most. It has to be the most enjoyable
thing that has ever been invented. | hope you continue to develop products as
clever and enjoyable as this one. The Entry program has to be one of the most
sophisticated programs | have ever seen. [t proves that a hardware manufac-
turer DOES have the ability to also produce quality software. It is almost
worth the price of the boards just for the Entry program.
—Burbank, California

About ease of use:

| have had my Music Card MC1 for a little more than a week now and | have
almost completed entering ""The Maple Leaf Rag”. | found It to be a lot
simpler than | thought and so | am very, very pleased. My family isn't because
I sit up to all ends of the night playing with the blasted thing!

—Cypress, Texas

ALF has opened up my head and ears and enabled me to do things musically
which | would like to be able to do on [conventional] instruments. As much as
I love the instruments | try to play, | just don’t have the talent and technique to
play what is in my head. By golly, the ALF board doesn't know about my
limitations, though. | can play hell out of that thing, playing notes and tempos
which previously have existed only in my head. Many thanks from a frustrated
musician and satisfied ALF "'player”.
—Demopolis, Alabama

About documentation:

I don’t know much about hardware, but | have been a programmer for 15
years and | have never seen a better piece of software documentation than
your user manual. It is a joy to study!

—Lancaster, California

About the competition:

Recently, | purchased an [ALF] 9-voice board and a couple of music al-
bums . ... alll can say is that | wish | had listened and played with it before |
purchased the Mtn. Hardware board. It sounds about the same and is vastly
superior in software, ease of use. and price. The Entry program is a joy to use
and it's easier than Mtn. Hardware's, but then, | guess you guys know that
already. (Oh yes, you wouldn't happen to know of anyone that wants to buy a
Mtn. Hardware system? $450 or best offer?)
—Kirkland, Washington

I would like to tell you that after having used the system ONLY ONE DAY, that
| am absolutely delighted with it. In addition, | purchased the three boards
although | ALREADY own Mountain Hardware's music system. Now that |
have seen and own your system. | am putting my "‘old"’ one up for sale. | think
that your software makes It far easier 1o enter music. and that the software
routines allow for far greaier flexibllity. Again, | extend my compliments to
you. As | said. | have owned another music system. and consider myself
therefore. qualified to make a judgement between the use of the two. Yours is
the clear choice!
—Levittown. New York

See your local Apple® dealer
or write:

A L F Products Inc.
1448 Estes Denver, CO 80215

Appic s a rademark b Appie Compuier Ine
P
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cies between panes are symbolized by arrows in figure 4,
The top row has four panes called the class-category
pane, class pane, method-category pane, and method
pane. The large lower pane is called the editing pane.
(After you have used the system for a few minutes, the
significance of each pane becomes apparent, and it is not
necessary to memorize their technical names.)

In photo 13a, the browser shows a method definition in
the editing pane. You can tell that the method is class
RegularPolygon’s version of scale: because Regular-
Polygon is highlighted in the class pane and scale: is
highlighted in the method pane.

The method-category pane lists several groups of
methods within class RegularPolygon: initialization,
analysis, display, transformation, testing, and private
methods. You can tell that scale: is a transformation
message in class RegularPolygon because that category is
highlighted.

The class-category pane lists several groups of classes,
including numbers, files, and graphical objects. You can
tell that class RegularPolygon is in the graphical objects
group because that category is highlighted.

Suppose you want to look at a different method,
translateBy:. Click its name in the method pane and its
definition is immediately displayed in that pane’s depen-
dent, the editing pane (photo 13b). If the method you
want to see is in the method category analysis, first click
that category name. Immediately after you do that, its
dependent, the method pane, lists the methods in that
category. Now you can click the name of the desired
method (photo 13c).

If you want to know things about the class as a whole,
like its superclass and field names, click ''Class
Definition’” in the method-category pane and the defini-
tion appears in the editing pane (photo 13d).

Suppose you want to look at a different class, say
IrregularPolygon. Click its name in the class pane and its
method categories are immediately displayed in the next
pane (photo 13e). If the class you want to see is in the
class category windows, first click that category name.
Immediately after you do that, the class pane lists the
classes in that category. Now you can click the name of

Class Category Class Method Category Method

Pane Pane Pane Pone
] RN
—+> - -
I

Editing
Pane

Figure 4: Principal dependencies among panes of a browse
window.



'IF YOU CAN RECOGNIZE VALUE
YOU CAN SAVE

TRS-80®
MOD III* & o

FIRST ...
We lowered the prices of "S&&,
the Model lll from $2499* to "3

1998 g

*We have ralken rthe basic 16K Model lll expanded
the memory to 48K and added our MTI Double
Density, Dual Disk Drive system. System is fully
compatible with Radio Shack DOS and peripherals.

MOD I1I/EXPANDED MOD 111/280

Same as above bur has double storage capacity  Our largest MOD I, approximately 1.5 mega byres

(708K srorage). Your choice of 2 dual headed 40  of srorage, urilizes 2 dual headed 80 track, double

track drives or 2 single headed 80 rrack disls drives.  density disk drives. Complere with manuals and

Includes Microsystems DOS plus 3.3. professional operaring systfem, Microsystems DOS
plus 3.3 (40 G 80 rrack capability).

%2499 2799

MTI has a complere line of COMP UTEP\ add ons:

INTERNAL DISK KIT 40 OR 80 TRACK EXTERNAL DISK KIT 40 OR 80 TRACK
Drive Kit #1 from 5699 Drive Kir #3 from 3379 TRS DOS & Manual $21.95
Drive Kir #2 from 3279 Drive Kir #4 from 3359 DOS PLUS from 399

MTI MOD III SALES, PARTS & SERVICE CENTERS - INDEPENDENT DEALERS

ARIZONA ... (602) 839-0546 NEW YORK..........(212) 728-5252 SANDIEGO.......... (714) 261-0285
SANJOSE ........... (408) 427-0836 CALLNORTHTIER .. (701) 594-5674  TEXAS ................ (214) 247-6679
MIDWEST ... (618) 345-5068 GEORGIA............ (404) 449-8982

MICROCOMPUTER TECHNOLOGY INC.
3304 W. MACARTHUR, SANTA ANA, CA 92704
® (714) 979-9923 @ TELEX 6780401 TABIRIN o PRICES

Blererrmmrn
\ ® MS-8015 AREG TRADEMARK OF TANDY CORP *Uses MTI Memory Disk Drives 6 Components [ F.O.5. SANTA ANA
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the desired class (photo 13f).

Categorization is used at both the class and method
level to help the programmer organize his or her program
and to provide fewer choices in each pane. If a list is
longer than what can fit in a pane, it can be scrolled by
pressing a mouse button with the cursor in the scroll bar.

If you just want to browse around reading class and
method definitions, you can do so by lazily clicking the
selection button with the cursor over each name, never
touching the keyboard. That is why the window is called
a browser. Browsers are further discussed in references 6
and 7.

Astute readers may have noticed that the class
template (see “The Smalltalk-80 System” by the Learning
Research Group on page 36 of this issue) presents the
methods of a class apart from the methods of its in-
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stances, while the browser does not. This discrepancy
stems from differences between the Smalltalk-80 and
Smalltalk-76 languages.

Revising Definitions

If you are looking at a method definition or class
definition in the editing pane, you can revise it using the
standard text-editing facilities (select, type, cut, paste,
copy).

If you like, you can copy information into the defini-
tion from other windows—including other browse win-
dows—because you are not in any mode while browsing.
You can even interrupt your editing to run another pro-
gram, list your disk files, draw a picture, or do whatever
you like. You can later reactivate the browser and con-
tinue editing,

(13b)
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Photo 13: Browsing through existing definitions in Smalltalk.
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PERT/CPM TIMESAVER

As a project manager, you know the
value of careful planning. Oversights
and miscalculations can cost you
crucial time and money.

MILESTONE is a powerful “Critical Path”
Program that can be used for planning
and analyzing virtually any project, from
the opening of a retail store, to charting
the progress of a police investigation;
from drawing up a cost estimate for a
construction project to scheduling the
development (and involved expenses) of
a new computer; from keeping track of
rental equipment to allowing a winery
to chart the evolution of a vintage
Chardonnay from harvest to bottling.
The applications are endless.

What's more, MILESTONE is one of the
easiest software packages to use. Once

the working days, skill categories,
wages or salaries and time increments
are defined, then MILESTONE is ready
to do the work for you. Change, for
instance, the estimated completion
date of a particular time-critical task,
and you'll instantly see it’s effect on
the entire project. Ail scheduling, man-
power costs, associated reports, etc.
are immediately re-tabuilated. A calendar
display allows you to visualiy foliow
the activities (200 per project with 64K
RAM, 100 with 56K RAM). Examples
are included on the disk.

TIME IS MONEY. SAVE BOTH WITH
MILESTONE.

Price is $295. Manual alone—$30.

SOFTIARE
SOFTUWARE
DIGITAL MARKETING
DIGITAL MARKETING

2670 Cherry Lane  Walnut Creek, CA 94596

(415) 938-2880

Dealer inquiries invited.

Dealers outside California call (501) 442-0864.

Inside California call (415) 938-2883.

MILESTONE.

WHEN
TIME

IS
MONEY.

A PROJECT MANAGEMENT
AND TIME SCHEDULING
PROGRAM.

Circle 115 on Inquiry card.

Milestone is a trademark of Organic Software.
CPIM s a trademark of Digital Research.
MILESTONE requires 56K RAM and

CPIM. Also available tor CP/M-86, Apple
Pascat and UCSD Pascal. Specify 8080,
280, CDOS, 8086, UCSD Pascal or Apple
Pascal. Formats: 8" single density IBM
soft-sectored, 5% " NorthStar DD,
Micropolis Mod If, Superbrain 3.0, Apple Il



The following template contains a description of an irregular polygon with the following attributes:

vertices An OrderedCollection of Points.
plotter A pen that can draw an image of the polygon on the screen or on paper.

The following expressions provide an example of creating and using an instance of IrregularPolygon.

triangle — IrregularPolygon vertices:
(OrderedCollection with: 2 @ 21
with: -25 @ -35
with: 52 @ -7).
triangle translateBy: -90 @ 60.
triangle plot: black.

triangle translateBy: 165 @ 20.
triangle scale: 0.6.
tnangle plot: gray. “where gray denotes an ink color’

class name IrregularPolygon
superclass Object
instance variable names vertices plotter

class messages and methods

initialization
vertices: aCollection | |
“Create an instance of lrreqularPolygon whose center is located at the center of the currently active window on the display screen
Screen 1s a global vanable that refers o the hardware display screen.’
! self new vertices: aCollection center: (Screen activeWindow frame center)

instance messages and methods

initialization
vertices: aCollection center: ¢ | |
“Initialize all attributes. Class Pen s provided in the system as one way of side effecting the display screen.”
vertices — aColiection.
plotter — Pen width: 2
self transiateBy: ¢ - seif center

analysis
center | sum ‘Answer the center coordinale of the polygon.’
sum — 0@0.

vertices do: [ :pt | sum — sum + pt]
Tsum / self sides

sides | | "Answer the polygon’s number of sides.
lvertices size
display
plot: ink | | ‘Draw an image of the polygon using the specfied ink color.”
plotter penup. ‘It the pen (o disable drawing™
plotter goto: vertices last. “position the pen at one vertex’”
plotter color: ink. select the mk color
plotter pendn. ‘lower the pen (o enable drawing™
vertices do: ‘for each vertex”
[:pt | plotter goto: pf] ‘draw a straight hine to it"

transformation
scale: factor | center |
“'Scale the polygon by the specified factor.”
center — self center. the center of expanston’
vertices — vertices collect: generate new vertex Iist from old hist™”
[ :pt ] (pt - center)«factor + center]
transiateBy: deltaXY | |
‘Change the poiyyon's focaton by the speclied amount {a Pomnt)
vertices — vertces collect: [:vertex | vertex + deltaXy]

Table 2: Description and class template for class IrregularPolygon.
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S33
e 31 or 62 MByte formatted

THE HARD EDGE

AND STILL THELEADINGEDGE...
INSYSTEM PERFORMANCE

S10
¢ 10.5 or 32 MByte formatted

¢ Lowest cost/MByte from any manufacturer

e CP/M* compatible “‘drop in” BIOS

¢ Single S100 card controller

* Fully expandable up to four drives, 8" or 14"

¢ Reliable high performance Priam Winchester Disks
¢ immediate delivery

+CPIM is a trademark of Digital Research Corp.

»
PR

N

OEM CONTROLLERS

e Multibus
General Purpose

S100

SYSTEM 8
e 8" Winchester 10 or 32 MByte formatted
¢ Integrated streaming cartridge backup
e Streaming backup at 5 MB/min

* Selective file backup under CP/M
e Versatile parallel 1/0 or DMA interface

ADAPTIVE DATA & ENERGY SYSTEMS
2627 Pomona Boulevard * Pomona, CA 91768

Phone: (714) 594-5858



When you are done editing, pop up the active-pane
menu and issue the “compile” command (photo 14a).
Compilation takes a few seconds or less because it is in-
cremental—that is, you can compile one method at a
time. The compiler reports a syntax error to you by
inserting a message at the point where the error was

detected and automatically selecting that error message
(photo 14b). You can then cut out or overtype the
message, make the correction, and immediately reissue
the “compile” command.

If you start to revise a definition and change your mind
about it, you can pop up the pane menu and issue the
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Photo 14: Options during method compilation.

parallel 1/0 cards.

variety of software and languages is available for these systems.

and all necessary instruction and documentation.

needs. Please contact the factory it you have any special requirements.

6809 SYSTEMS (' 6809 SYSTEMS () 6809 SYSTEMS ()| 6809 SYSTEMS

Featuring the GIMIX mainframe with 30 amp C.V. ferro-resonant power supply: fifteen 50 pin and eight 30 pin slot Mother Board:
2 Mhz CPU with time ol day clock & battery back-up, 1K RAM, 6840 programmable timer. provisions for 9511A or 9512
Arithmetic processors, ano 4 PROM/ROM/RAM sockets that can hoid up to 32KB of monitor or user software.

VARIETY: you can have 32KB, 56KB, 128KB and up of static RAM. You can use 5 and/or 8' disk drives, single or double
density, single or double sided, and single or double tracking with GIMIX disk controllers. You have a wide choice of serial or

EXPANDABILITY: You can add memory, I/0s, Video or Graphics cards, Arithmetic processors, additional drive capacity, and other
hardware now or in the future to this SS50 bus structured system from GIMIX or other $S50 bus compatible manufacturers.
SOFTWARE VERSATILITY: GIMIX systems can use TSC's FLEX or UNIFLEX and MICROWARE'S 0S-9 operating systems. A wide

QUALITY: ANl boards are assembled, burned-in, and tested and feature GOLO PLATED BUS CONNECTORS. Only top quality com-
ponents are used and all boards are fully butfered for maximum system expansion. All boards come complete with bus connectors

GIMIX designs, manufactures and tests, in-house, their complete line of products. Complete systems are available to fit your

For turther Information, pricing and brochures. contact:

GIMIX~

The Company that delivers

Quality Electronic products since 1975.
1337 WEST 37th PLACE, CHICAGO, IL 80809
(312) 927-5510 = TWX 910-221-4055

GIMIX= and GHOST™ are registered trademarks
of GIMIX inc.

Flex and Uniflex are trad ks of Technical Sy
Consultants Inc. 0SS is a irademark of Microware inc. See
their ads for other GIMIX compatible soflware.

For GIMIX compatibie software see Technical Systems Consultants ad page 183 and Microware ad page 112.
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MULTIUSER

COMPUTER
ON S-100 BUS
DESIGNED TO
SATISFY A WIDE
VARIETY OF
APPLICATIONS.

STANDARD FEATURES

INCLUDE: Cp/l\/] 2.2
ORPERATING SYSTEM, 64K
EXPANDABLE, BANKSE-
LECTABLE MEMORY, 4AMHZ
ZBOA CPU WITH 4 SERIAL
AND 3 PARALLEL PORTS,
RELIABLE 8” FLOPPRY DISK
DRIVES IN A STURDY ALL
METAL CABINET.

$ 4900

MP/M OPTIONAL. ]
Cl e Arile Al A NECENED FHATA MAHKS 08 10t TAT KL ARE ZDBE x

P.D.BOX 1847 SAN DIEGO,CA.921712

7343-J RONSON RD,SAN DIEGO,CA.927171
(714) 571-697 1
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For two good reasons.

More people fly on Pan Am from America to places United States
overseas than on any other airline. Ft, Lauderdale/
Hollywood
Because Pan Am provides more of what demanding Fort Myers
Honolulu
t_ravelers demand Ll’mi(ston i
Comfort and convenience. Laa voga
For example, take comfort. To the Pan Am passenger, Mkt
that may mean the unabashed luxury of First Class. Mobile
With its spacious cabin and Sleeperette seats. New Orleans
(A Pan Am first, we might add.) Norfolkt "
Or comfort could be Clipper® Class. Our separate B
section especially for business travelers. In Clipper Class, S
no one sits in the middle. No matter where in the world o Flimgicso
] . arasola/Bradenton
one is flying. Sealtie/ Tacoma
: . . ampa/Sl. Pete
Sleeperette service® and Clipper Class are available LT
on most of our widebodies. And we've got more wide- Caribbean
bodies than any other airline. £ xH B
But offering more widebodies is just the beginning (I
of our convenience story. For another chapter, consider i e
thls Maracai(l:)o
exico Cit
Pan Am can take passengers from more of the gz'ao;;;v;dg%
U.S. to more of the world than any other airline. From Rio deoggnenro
nd
25 U.S. cities to 47 cities around the world. Santiago dc Chile®
All with one ticket. One baggage check-in. On one Europe
airline. Prankfurt
If all this isn’t reason enough to get you to fly us, [amiurg
we've got more coming. More ways to make your trip Niaest
even more comfortable. Even more convenient. Rarts
Because at Pan Am, we intend to keep on SR
gIVIIlg you reasons for maklng us m Th(ej Middle East
your number one choice. “ Abidjan
S -
B'ghrain
Dhanran
Istanbul
Lagos
Monrovia
Nairobi
’l‘h::1 Egr .E‘-;asl
gzlrjr:;né)(l’ekmg)
i
Hong Kong
Karachi
Manila
Melbourne
Osaka
Shanghai
Singapore
ey E

*Subject to government
approval



“cancel” command (photo 14c). The “cancel” command
redisplays the last successfully compiled version of the
method (photo 14d). If you cancel by accident, just issue
the “undo” command to return the revised version.

Adding New Definitions

To add a new method definition, select a method
category. In the editing pane, a template appears for
defining a new method (photo 15a). The template
reminds you of the required syntax of a method.
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Use standard editing facilities to supply the message
pattern, variable list, and body of the method. When the
definition is ready, issue the “compile” command (photo
15b).

Once compilation succeeds, the selector of the new
method is automatically added to the alphabetized list in
the method pane, and the message pattern is automati-
cally changed to boldface in the editing pane (photo 15¢).

A new class definition is added in an analogous
manner. Start by selecting a class category (photo 15d),
then fill in a template for defining a new class and com-
pile it (photo 15e). New categories can be added and old
categories can be renamed and reorganized.

Program Testing

Let us purposely add a bug to a method and see how it
can be tracked down and fixed.

Browse to the method cornerAngle in class Regular-
Polygon, cut out the characters “180 —" (photo 16a),
and recompile it. In the RegularPolygon work-space win-
dow, select the test program and issue the “do it” com-
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kR mand (photo 16b). Instead of the desired triangle, an
NS \ open three-sided figure is drawn because of the bug in-
troduced into the angle calculation.
(15b) (15d)
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Photo 15: Adding new definitions in Smalitalk.
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C @?Ifascal
Eﬂiciency??‘l’ortability
Flexibility%\fgtmng Iyping

Now you don’t have to compromise!

Whitesmiths Ltd. now offers portable language development systems for four
families of computers. Approximately one thousand installations use our

software.

We support complete versions of both C and Pascal, as compilers and cross-
compilers. You get C automatically when you license Pascal, and you get
native support with each cross-compiler. Test the software on your VAX

before burning PROMs for your 68000 or 8080.

Whitesmiths Ltd. offers a variety of licensing arrangements, the simplest
being a binary license for use on a single CPU. The full source code is avail-
able with internal documentation. Maintenance, training and sublicensing
rights may also be obtained.

Call or write for more information.

Source Target Machines
Operating
Systems 8080/280 | LSI-11/PDP-N VAX-N M68000
8080/280 C: $750
CP/M Pascal: $950 * * *
LSI-11/PDP-11;
Idris, Unix, RTN1,| C: $1350 C: 750 * C:$1350 =
RSX-11/M, Pascal: $1550 | Pascal: $950 Pascal: $1550 [
RSTS/E, IAS |
VAX-TI aa
C: 81350 C: $750 C: 81350
Unix/¥32 |poseaisi550| ¥ | Pascal: $950 [Pascal: $1550 M
o
M68000 * * %* C: $750
VERSAdos Pascal: $950
Idris is a trademark of Whitesmiths, Ltd. @ Unix is a trad k of Bell Lab ics @CP/M s a trad k of Digital Research Company B VMS,
RSX-11/M, RSTS/E, LSI-11. VAX, arc trad ks of Digital Equip Corporation @ VERSAdos is a trademark of Motorola Corporation
* Special Ord
Protect your software pecial Order

Investment. o
itesmiths, [ td.
R O. Box 1132 Ansonia Station New York, N.Y. 10023 (212) 799-1200 Telex 645 592
Distributors: Australia Japan United Kingdom
Fawnray Pty Led.  Advance Industries Real Time Systems

Brighton-Le-Sands Chiyoda-ku, Tokyo Newcastle upon Tyne
522 5574 03-258-0839 0632 733131



Breakpoints

To track down the bug, let us set a breakpoint in the
method cornerAngle. Using standard editing facilities,
add the statement:

self notify: ‘about to calculate angle’.

before the return statement (photo 16c). Now rerun the

(16a)
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test case. When the computer encounters the breakpoint,
a new window appears in midscreen. It is called a “notify
window” (photo 16d). The title tab of the notify window
says “about to caiculate angle”.

The notify window has one pane, the stack pane. It
shows RegularPolygon >>cornerAngle (ie: the class and
method in which the breakpoint was encountered). The
pop-up menu of that pane offers several commands, in-
cluding “stack” and “proceed” (photo 16e).

The “proceed” command closes the notify window and
continues execution from the breakpoint. If we issue a
“proceed” in our example, the same breakpoint will be
encountered again immediately because the cornerAngle
method is used several times during the execution of the
test program.

What a Notify Window Can Display

The “stack” command expands the contents of the pane
to include messages that have been sent, but have not yet
received replies (photo 17a). It reveals that the sender of
the message cornerAngle was RegularPolygon > >plot..

The pop-up menu of the notify window offers the usual
repertoire, including the “close” and “frame” commands
(photo 17b). If “close” were issued, the notify window

would disappear from the screen and execution of the
Text continued on page 138
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Photo 16: Creating a faulty method for purposes of illustration.

134  August 1981 © BYTE Publications Inc

Circle 154 on inquiry card. es=p



With the Hayes direct-connect warranty. That's another reason is built-in, and we eveninclude our

Micromodem II}®your Apple Il can  why it's the largest selling direct- FCC-approved Microcoupler™
communicate by phone with the connect modem for Apple Il that plugs directly into any modu-
outside world. You can access in- computers. lar telephone jack in the U.S. —
formation networks like Programmable. you don't even need the phone!
The Source for a variety e e Automatic dialing $-100, too. The Hayes
of business and personal and answering? Micromodem 100 gives S-100
applications, exchange . Of course! We in- microcomputers all the advan-
programs with friends Wm clude programson  tages of our Micromodem |i!
anywhere in North Y W = m: diskthatdialphone Put the outside world inside
America,and < o /4 numbers for you, your computer with a data com-
evenuse your ZE iyt se@ messageswhlle youre  munications system from Hayes.
Apple llwhen . i 1% ‘ away,andmuchmore! Available at computer stores na-
you're away I - | ) Complete. You tionwide — call
from your home - S geteverything or write for the
or office. you need to com- aye location near-
Dependable. The municate with other Bell est you. And
Micromodem |l is so dependable 103 compatible modems at 110 don't settle for anything less
it comes with a two-year limited or 300 baud. The serial interface than Hayes.

The Hayes Mlcmmodem II
Opens Up your AL out51de world.

&7

.

IH

Hayes MicrOComputer Products INC. ss3speacnires Comers East, Norcross, Georgia 30092 (404) 449-8791

Micromodem Ii, Micromodem 100 and Microcoupler are trademarks of Hayes Microcomputer Products Inc.
*TM Apple Computer Inc. Micromodem Il can also be used with the Beli & Howell computer. € 1981 Hayes Microcomputer Products Inc.



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.
CALLUS

C-ITOH STARWRITER: LETTER
QUALITY PRINTING FOR UNDER
$2000)/This daisywheel printer
gives high quality at a low price.
25 cps. Parallel and serial inter-
taces available. CALL

NEC SPINWRITER FROM THE
FIRST NAME IN LETTER QUALITY
PRINTERS/Compurnart offers
beautiful print quality with NEC
Spinwriter Terminals. We carry all
models from RO THRU KSR WITH
NUMERIC KEYPAD —5510-5530. All
versions give unsurpassed hard
copy output! CALLFOR PRICES

NEW INTEGRAL DATA'S 560
PRINTER/All the exciting features
of the 400 series plus 141/2" 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.

CALL FOR PRICES

: :
r"'_:

—

CENTRONICS PRINTERS

3 SERIAL MODEL 737

The closest thing to letter quality
print for under $1000.

List $1045 PECIAL $795

737-1 Parallel Interface
List $995 SALE PRICE $695.

PLUS EXCITING REBATE OFFER
ON CENTRONICS PRINTERS.

OMNI 810 PRINTER FROM TEXAS
INSTRUMENTS CALLUS
The 820 RO PACKAGE includes
machine mounted paper tray and
cable. A compressed print option
and device forms control are
standard teatures.
THE 820 KSR PACKAGE includes
fully ASCII Keyboard plus all of the
features of the RO.

CALL FOR PRICES

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

ADM-3A/Industry's tavorite dumb
terminal for some very smart
reasons/

ADM-3A + NEW from Lear Siegler.

CALL!

IT IS HERE! It is the new Intermedi-

ate Terminal from Lear Siegler.
CALL FOR DETAILS

NYO MO )RS AT LOW COM-

UMART PRICES/Sanyo's new line
of CRT data display monitors are
designed for the display of alpha-
numeric or graphic data.

9" SANYO B/ §169.
12" SANYO B/W CALL
12" SANYO W/

GREEN SCREEN CALL
13" SANYO COLOR CALL

NEC COLOR MONITOR/RECEIVER
HIGH RESOLUTION/

Composite video using BNC con-
nectors. 8-Pin connector tor VCR/
VTR video loop In/Out and
television reception.

Visit our giant

ANN ARBOR STORE

1250 North Main Street
Ann Arbor, Michigan

L A S

MICRO DEC LSI-N
Our complete | Systems contig-
line of micro- ured and
computers, integrated
accessories with other

and manufacturers
peripherals. compatibles.

IMPORTANT ORDERING INFORMATION

CALL 800 343-5504. in Massachusetts. (617) 491:22700. phones open
trom 830 am t0 700 p.m Mon-Fr, IlOO am {0 400 p.m Sat.

PO's: Accepted from Dun & Bradstreet rated companies—shipment

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

CALL FOR PRICES ON ALL

NEW § YSTEMS with
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 four
Memory Modules all packed
into one.

MATROX PRODUCTS/Compumart
stocks the complete line.
CALL ON SPECS

NOVATION CAT ACOUSTIC
MODEM Answer Originate. ¢

NEW! D-CAT Direct Connect

Modem from Novation. CALL

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

DYSAN DISKETTES/Single side,
single density. Hard or Soft Sector
95. ¢
MEMOREX 3401's/5)/4 disks $3.
/with hub ring for Apple $
MEMORY INTEGRATED CIRCUITS/
Call for quantity discounts when

ordering over 50 units. CALL
MOTOROLA 4116 (200 Nano-
second Plastic) $

RM EXPANSION ACCESSORIES
FOR AIM—
CALL SPECS AND PRICES

APPLEIIIS IN STOCK/Apple I
Information Analyst Package —
128K Apple 111 Black and White
Monitor 12”. and information ana-
lyst software. CALL

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

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

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

MOUNTAIN COMPUTER/

Expansion accessories for Apple/
Super Talker/The Music System/
ROM plus board with Keyboard
tilter/ROM Wwrriter/Clock Calen-
dar/AtoD and Dto A Converter/
Clock for Apple/CPS Multifunction
Board CALL

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

T T

contingent upon receipts of signed purchase order.

SALE PRICES: Valid for month of magazine date only—all prices sub-
ject o change without notice. Our Ann Arbor retail store 1s open
1:00 a.m o700 pm TuesFri. 1000 a.m 1o 500 pm on Saturdays.



$1895.

SAVE OVER $200 ON OUR BEST
SELLING APPLE SYSTEM/ System
includes a 48K Apple 11, Apple
Disk, DOS 3.3 and Controller and a
Sup R MOD RF Modulator.
List §2209.

EXCLUSIVE FOR THE APPLE:
Magic Wand, Videx, Z-80 softcard
(Requires 48K Apple and disk).

COMPLETE SYSTEM $925.

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 4460 Printer.

| éim-

$4695.

CRISP LETTER QUALITY OUTPUT
UNSURPASSED EASE OF
OPERATION
This Compumart/Commodore
system includes a COMMODORE
8032 32K CPU, 0 4040 DUAL DISK,
a C-ITOH PRINTER and x/tace and
WORDCRAFT 80 (all cables in-
cluded). List S
CALL FOR DETAILS AND
LOW PRICES

A COMPLETE SYSTEM: includes

a DUAL DISK DRIVE/TRACTOR

PRINTER and an 80 COLUMN

32K CPU. Nointertaces needed.

Cables included. List S .
COMPUMART $3335.

CHOOSE FROM:

Visicalc/Word Pro 4/Wordcrait 80/
Qzz the Information Wizzard/
Dow Jones Poritolio Mgmt System/

Assembler Development Package.

$4249.

This Basic System from Hewlett-
Packard includes HP-83/ROM
DRAWER/MASS STORAGE ROM/
51/4” SINGLE MASTER FLEXIBLE
DISK DRIVE/HP-1B INTERFACE
MODULE/2 METER HP-1B CABLE.

CHOOSE FROM: PERIPHERALS;
Disk Drives to Graphics Plotters
ENHANCEMENTS; Basic Training/
General Statistics/Financial Deci-
sion/Math/Linear Programming

$795.

FROM ROCKWELL

Our AIM Starter System for Educa-
tional & Laboratory use includes
4K AIM/BASIC & ROM/ASSEMBLER
& ROM/POWER SUPPLY EG1 EN-
CLOSURE/CRAIG TAPE RECORDER.

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

CALL

(S95 EA.) ACCESSORIES: Enhance-

ment ROM’s/ ROM drawer/OQver-
head Transparency Kit SUPPLIES;
Plotter Pens/Tape Cartridges
INTERFACE MODULES; HP-1B Inter-
connect Cables/Serial (RS-232C)
Interface Module.

WE CARRY EVERY PERIPHERAL
MADE FOR THE HP-85.

WE ALSO CARRY RM EXPANSION
ACCESSORIES FOR THE AIM-65.
CALL FOR SPECS AND PRICES

qﬂh 3

e = _—_______ ——————=———— =] CALL US FOR PRICES
OUR APPLE INVENTORY IS COM- '
PLETE. WE'VE GOT IT ALL— e
CALL US FOR PRICES
800-343-5504
IN MASS CALL 617-491-2700
—~ Sys'gemsp
wisicisieci COMPUMART
i 4 65 Bent Street, Dept 108
PO Box 568, Cambridge. MA 02139
From THE LEADER...

We just might be the largest independent small systems 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 software, can be returned within 10 days for a tull 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 1100 am t0 400 pm

We have a staff of highly knowledgeabie sales people waiting to hear from you, and
to help. Because service is what we're ail about.

Circle 62 on inquiry card.
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