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THE MEG

Whizzard 6200 raster-scan, line-
drawing terminals are working remote
workstations —fast, interactive,
intelligent.

The Megatek difference starts
with host-computer software. Wand
6200 is a computer-independent,
Core-compatible Fortran package
which organizes graphic informa-
tion for maximum communication-line
efficiency. Image segments can be
dynamically extended, changed to
a different color or line type, scaled,
translated, or blinked with just a few
simple commands.

Whizzard 6200 terminals can
also be programmed with hundreds
of graphic subroutines (e.g., the
image of a bolt head). Instead of recon-
structing such “instances” each
time they are needed, the host com-
puter simply transmits a subroutine
ID number.

Swiftly interacting with the host
computer at the “action” end of the
communication line is an intelligent
Whizzard 6200 memory-management
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|/0 interface which maps subrou-
tines, segments, and attribute infor-
mation into a 64K-byte display-list
memory (expandable to 128K bytes)
The final step, from memory
to screen, is nearly instantaneous.
Powered by a 32-bit proprietary
processor, the Whizzard 6200 “graph-
ics engine” processes display-list
data into raster images at an average

rate of 200 nanoseconds per pixel. Text ™

can be displayed in eight hardware-
generated character sizes. Twelve-bit
vector coordinates (4096 x4096
virtual display space) can be scaled
up to 8X with full retention of fine-

line detail. Images can be "Rasterized”

into full-resolution hardcopy.
Monochrome or color, 512x512
or 1024 x1024, every member of the
Whizzard 6200 family is a complete
graphics workstation, including desk,
display monitor, keyboard, joystick,
and optional data tablet. And all are
upwardly mobile — up to the Whizzard
7200 series of 3D rotation-and-
scaling raster/vector terminals.

See Us at Siggraph Booth #607

TEK DIFFERENCE !

L s s

The more you know about
graphics, the more you lean
toward Megatek.

There is a Megatek difference.
See it, believe it. Call or write: Megatek
Corporation, 3931 Sorrento Valley
Blvd., San Diego, CA 92121. 714/455-
5590.TWX 910-337-1270
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MEGATEK CORPORATION

CIRCLE 1 ON INQUIRY CARD




When you ask some people
about backup — they back off.

And for good reason. Ask any other supplier of peripheral
products for system backup, and you'll find that some can
supply a disk, some can supply a cartridge recorder, others a
streaming transport. But none can supply the choice which
Kennedy can offer.

Kennedy is the only company that can offer an SMD
compatible, 8" 40 MByte disk drive (Model 7300) and an 80
MByte 14” Winchester disk drive (Model 5380). To back them
up, Kennedy has a Y4” cartridge recorder (Model 6450), and
Model 6809, V2" Data Streamer Tape Transport.

KENNEDY INTERNATIONAL INC.
U.K. and Scandinavia

McGraw-Hill House
Shoppenhangers Road

Maidenhead

Berkshire SL6 2QL England

Tel: (0628) 73939

Telex: (851) 847871 KEN UKS G

KENNEDY INTERNATIONAL
Koningin Elisabethplein, 8
B-2700 Sint-Niklaas
Belgium

Tel: (031) 771962
Telex: 71870 KEN CO

Kennedy was the first to utilize the %4” 3M cartridge for disk
backup; Kennedy was the pioneer in Winchester disk
technology, and was a leader in developing a low cost
streaming tape drive.

All of these products were conceived and designed to meet the
need for reliable, low cost backup — for our systems or for any
other system.

Kennedy has always backed its products. That's why we're No. 1.
Call or write us about your problem.

We won't back off.
KENNEDY

Subsidiary, Magnetics & Electronics Inc
1600 Shamrock Ave., Monrovia, CA. 91016
(213) 357-8831 TWX 910-585-3249
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—our new printer ideas from

the matrix prlnter leader

O N E New 40 x 18 matrix Dual purpose

printer: The new T-1805 serial printer uses a unique 40 x 18
matrix dot pattern for high quality correspondence printing;
or, flip a switch, it uses a 7 x 9 matrix for high speed data
processing printing. In the high speed mode it turns out
reports at time-saving throughput rates up to 200 lines per
minute. In the reduced speed correspondence mode, its
pivoting print head lays down an overlapping dot array to
create high quality characters that look like they came from
an office typewriter.

I | I I {E E New enhancement! DEC

LA-120 compatible: The versatile T-1612 teleprinter can
now conform to the same function codes as the DEC LA-120.
That means it's a simple swap to upgrade to the feature
packed, lower priced T-1612. Remember, the T-1612
teleprinter offers the same functional features as the LA-120,
plus extras like
nine-needle print
capability for true
descenders and
underlining,
two-color red and
black printing and
forms handling
bonuses like the
Auto Front Feed
for pre-cut forms
and the Quick Tear
for fast and easy
forms removal.

MANNESMANN
TALLY

Printers for the long run.

8301 S. 180th, Kent, WA 98031.
Phone (206) 251-5524

Line printer offers business graphics
and more: The T-3000 line printer is more application
extensive than ever. This 300 line per minute multi-font
machine now prints business graphics, subscripts, super-
scripts and customer
defined special characters.

This in addition to double high
character printing. And to

further its flexibility, characters can
be loaded downstream from a
host computer on command. Any
number of character sets can be
changed or interchanged on the fly.
No printer stoppage. No wasted
time.

For remote applications, the
T-3000 even offers a communica-
tions adapter for long distance
link-up with the host computer.

I O U R Low cost bar code, OCR

printing: Here's the economy answer to high quality bar
code printing. And OCR-A and OCR-B printing. And data
processing printing good enough for correspondence
printing. And as a bonus, highly efficient and cost effective
forms handling. Its the M-Series of serial matrix printers. With
models in 80, 132 or 184 column widths.

Print two forms simultaneously! Some models can be
__ equipped with dual

| tractor sets to handle

OCR-A two different forms sets

ULEBHSB?‘B"DIE’ 3'* in tandem. For
OCR-B | example, print bar code

01 23&56?89012(’ 34 | labels and a summary

sheet in one operation.
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SPECIAL REPORT ON
COMPUTER GRAPHICS 85

TABLE OF CONTENTS 87
Focusing on increased emphasis on higher resolutions, “souped up”
arithmetic and data handling, and larger, lower cost memories, this
year’s “Special Report on Computer Graphics” presents a collection of
five feature articles that points the way as computer graphics comes of
age
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LOW COST ALTERNATIVE TO HAMMING
CODES CORRECTS MEMORY ERRORS 143

by Lee Edwards

When memory accounts for a large part of product cost, or when
throughput is critical, horizontal and vertical parity scheme detects and
corrects errors at less expense than do Hamming codes

VIRTUAL MEMORY EXTENSION FOR AN
EXISTING MINICOMPUTER 151

by Peter D. Vogt

Extensions to minicomputer architecture capitalize on low cost, high
speed memory, and memory support chips
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Technical Art

HEI produced the industry’s first optical switch over a ‘

decat}e ago, and we still specialize in optoelectronic Concepts Unlimited
solutions.
1. Multi-Channel Reader — economical two to 14 channel Marketing
optnc;al .reader for printer control and other equipment Director of Marketing
applications. Up to ten fanouts per channel. Gene Pritchard
2. Custom Optical Switch — built-in hybrid circuitry with VIR ST ees Manugor
light source and sensor gives square wave output. No moving Promoﬁon'Manage,
parts, no wear. You specify switch size and gap spacing. Tom Hodges
3. Custom reflective sensor — self-contained single-channel
mark sensor. Has TTL-compatible output, good contrast Financial
ratio, and excellent resolution. Useful for a variety of fixed or Administrative Director
movable mark sensing applications. St ©. MoOlvray
4.. Multi-channel po’sitionir)g sensor — custom optical switch Davi?fé‘,"é'i[‘,’.'nmo
with deep aperture. Optical array ideal for determining
position of moving ribbon, paper, or for sensing an encoder.
Built-in electronics for TTL-level digital output. Computer System
HEI supplies a wide range of optoelectric devices as well o el

as hand-fed card readers and a family of light pens. HEI
has optoelectronic solutions for your design needs.

Editorial & Executive Offices
11 Goldsmith St, Littleton, MA 01460
Tel. (617) 486-8944/(617) 646-7872
Editorial manuscripts should be ad-
dressed to Editor, Computer Design, 11

The Optoelectronic Specialists Goldsmith St., Littleton, MA 01460. For
' details on the preparation and submission

. of manuscripts, request a copy of the
“*Computer Design Author’s Guide.’’
‘ *(TM)

Jonathan Industrial Center ® Chaska, MN 55318 ¢ 612/448-3510
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al2KB ADD-IN FOR
PERRIN-ELIMER 3200

+ IFRONT |

Dataram Corporation introduces
another first for users of Perkin-Elmer
minicomputers — the 512KB DR-320S
semiconductor ADD-IN, the first 3200
Series-compatible semiconductor
ADD-IN to be offered by an
independent memory manufacturer.

The DR-320S continues the Dataram
tradition of providing Perkin-Elmer
compatible products at the industry’s
lowest cost/bit. Products that are not
only compatible, but which offer
additional features.

For example, the 512KB DR-320S,
which occupies only one slot, offers
twice the memory capacity of the
comparable 256KB Storage Module
(Model 35-694) available from
Perkin-Elmer. The DR-320S operates
in conjunction with the Perkin-Elmer

Memory Interface Board contained in
the host 3200 Series minicomputer.

The DR-320S is internally configured
as a 128K x 39 bit (32 data + 7 ECC)
memory to provide the 5S12KB
capacity. A 256K B version of the
DR-320S is also available. The
DR-320S employs 16K RAMs having
a 150 nsec access time to meet the
speed requirements of the 3200 Series
minicomputer. Tri-state receivers and
drivers are used to transfer data
between the DR-320S and the memory
interface board.

In addition to 3200 series memory
products, Dataram also offers core
memory modules for older
Perkin-Elmer/Interdata machines as
well as BULK MEMORY Disk
Emulation Systems for the full family
of Perkin-Elmer minicomputers.

Canada: Ahearn & Soper Ltd., 416-245-4848 e Finland: Systek OY, (80) 73 72 33 e France: YREL, (01) 956 81 42
Hungary/Poland/Rumania: Unitronex Corporation, WARSAW 39 6218 e Italy: ESE s.r.|., 02/607 3626 ® Netherlands:
Technitron b.v., (020) 45 87 55 ¢ Sweden: M. Stenhardt AB, (08) 739 00 50 ® Switzerland: ADCOMP AG, 01/730 48 48 »
United Kingdom: Sintrom Elinor Ltd., (0734) 85464 » West Germany: O.E.M.-Elektronik GmbH, 07 11-79 80 47 e
Yugoslavia: Institut “Jozef Stefan”, 263-261  Australia/New Zealand: Anderson Digital Equipment, (03) 543-2077 ©
India: Infosystems Private Limited, 79281 e Israel: Minix Computers & Systems Ltd., 03-298783 e
Japan: Matsushita Electric Trading Co., Ltd. 06 (282) 5111
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® Memory capacity up to

storage module
® Substantial price savings

e Compatible with
Perkin-Elmer 3220 and
3240

® 256KB and 512KB
configurations

e LED indicators to aid
troubleshooting

e Test points available

o Switch-selectable address
selection

® Address up to 4.0MB

I'd like to learn more about Perkin-Elmer
compatible memory:

[0 3200 Series O Disk Emulation [0 Other
[ Please send information.
[0 Please have a salesman contact me.

Princeton Road
Cranbury, New Jersey 08512

Tel: 609-799-0071 TWX: 510-685-2542

twice the comparable P-E
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E_State Zip 4
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CORPORATION



TEK 8550 peierchient tas

16 bits of information

1. Self-contained and upward
compatible. The 8550 Microcomputer
Development Lab is the single-user
member of the new 8500 Modular MDL
Series, which also includes the 8560
multi-user system and the 8540 Ad-
vanced Integration Unit for the host com-
puter environment. The 8550 is a com-
plete microcomputer design tool, cover-
ing both software development and inte-
gration into the prototype. The 8550 can
also be used as a station on Tek's forth-
coming 8560 multi-user system.

2. Real-Time Emulation. Takes the
concept of emulation to a new perform-
ance level. Advanced circuitry eliminates
the need for wait states during program
execution and debugging. The emulator
processor now functions in real-time,
with its operation totally transparent to
the user.

3. Multi-Vendor Chip Support.
The 8550 MDL supports 26 chips in all.
The broadest support available any-
where, covering a wide range of vendors.
With microcomputers as well as micro-
processors. The ultimate in design
flexibility.

Copyright © 1980, Tektronix, Inc. All rights reserved. 936



FLEXIBLE SOLUTIONS
FOR A FUTURE OF CHANGE

on the new 8550 MDL.

4. 16-bit Support. You'll be able to
choose from an entire new generation of
16-bit processors. Tektronix has the high
performance tools to make it possible.
Assembler support is available now for
the 16-bit chips listed below. The TMS
9900 and SBP 9900 are fully supported
with emulation today. Real-Time Emula-
tion and Pascal support will be available
in stages for the 68000, Z8000 and 8086
beginning the third quarter of 1981.

68000 TMS 9900
Z8000 SBP 9900
8086 '

5.16-bit Trigger Trace Analysis.
Gives you highly sophisticated triggering
ability for selective snapshots of full-
speed code execution on the prototype
bus. Up to four data acquisition triggers
can be combined in a wide variety of
ways. Bus cycle resolution to 8 MHz.

6. 8-bit Support. Besides the most
up-to-date microprocessor coverage,
you can also take advantage of extensive
8-bit microcomputer support. All 8-bit
chip support includes real-time
emulation.

6800 8048 3870
6802 8039 3872
6808 8039-6 3874
Z80A 8035 3876
8080A 8021 F8
8085A 8022 1802
8049 8041A 6500/1

7. 8-bit Real-Time Analysis. An
optional Real-Time Prototype Analyzer
lets you extract both bus and hardware
logic at full operating speeds. You cap-
ture 48-bit words for storage in a 128-word
memory. Two triggers for precise data
acquisition.

8. Split-Bus Architecture. The
8550 uses one processor and bus for sys-
tem operation, and another for real-time
emulation. This architecture assures that
the emulator processor is denied access
to system memory, preventing the possi-
bility of a system crash during prototype
program execution.

9. Tree-Like File Structure. Com-
bines ease of use, rapid access and in-
depth organization. Allows files to be ar-
ranged in a predetermined hierarchy that
best supports your current situation. A
flexible tool that supports filing situations
from very simple to extremely complex.

10. Advanced CRT-Oriented
Editor. Gives you the quickest path pos-
sible to perform many editing operations.
Lets you use screen-oriented editing as
well as line-oriented editing. Up and
down scrolling capabilities give you a
total window on all of your code.

11. Macro Assembly. The most
powerful assembler software available
today in a development system. Lets you
employ user-defined constructs and li-
brary resources. A conditional assembly
feature allows sophisticated user manipu-
lation of code at assembly time.

12. Pascal Compiler. Available in
true compiler form, producing executa-
ble object code. Pascal’s structured for-

‘mat allows a modular approach to pro-

gramming. With extensions designed
specifically for microcomputer devel-
opment, Tektronix Pascal is ideal for
the “top-down” method of product
development.

13. MDL/ 1 Compiler. Tektronix’ ad-
vanced form of Basic, with many exten-
sions for microcomputer development.
Often the quickest route from concept to
fully developed code.

14. Transportable Emulators and
Software. If you need to expand to a
multi-user design environment, your 8550
can be incorporated as a workstation in
an 8560 multi-user system. Source code
and emulator modules can be readily
transferred to the Tektronix 8560 system.
If you move to a host environment, your
8550 emulator modules are totally com-
patible with the new Tektronix 8540 Ad-
vanced Integration Unit.

15. Worldwide Service. For service
support, 36 centers around the globe.
You get fast on-site service no matter
where you are — without waiting weeks
for parts or repairs.

16. Full Tektronix Support. Train-
ing, documentation, applications en-
gineering. Nobody does it like Tektronix.
An entire series of classes on microcom-
puter design, from high-level language to
hardware/software integration. Applica-
tions engineers are available worldwide
to assist you.

For a bit more information, contact your
local Tektronix Sales Office

U.S.A., Asia, Australia, Central 8 Canada

South America, Japan Tektronix Canada inc.
Tektronix, Inc P.O. Box 6500

PO. Box 4828 Barrie, Ontario L4M 4V3
Portland, OR 97208 Phone: 705/737-2700
Phone: 800/547-6711

Oregon only 800/452-6773

Telex: 910-467-8708

Cable: TEKTRONIX

Europe, Africa,

Middle East

Tektronix International, Inc.
European Marketing Centre
Postbox 827

1180 AV Amstelveen

The Netherlands

Telex: 18312

Circle 6 for Literature
Circle 7 for Sales Contact

Tektronix

COMMITTED TO EXCELLENCE



SCIENCE,
NOT

SCIENCE FICTION

Fact: The Mostek 64K RAM is
here. Utilizing our Scaled POLY 5
process technology, this new
generation VLSI memory repre-
sents the cumulative expertise
of the same people who already
have three impressive industry
standard memories to their
credit. Standards that include
the MK4096 4K RAM, as well as
its second generation counter-
part, the MK4027. And more re-
cently, the MK4116 16K dynamic
RAM.

Fact: The MK4564 is not, how-
ever, a simple scaling of the
MK4116. On the contrary, it's an
entirely new approach to MOS
memory design. One that de-
manded fresh, innovative ideas
to maximize signal strength, yet
minimize differential noise,
sense amplifier offset and sub-
strate voltage excursions, to
name just a few. How we mas-
tered these challenges with new
circuitry, new layout techniques
and new process technology is
why our 64K RAM is so highly

Science showing science: New advances in photographic densitometry



Introducing the Mostek
64K RAM. An innovative yet

realistic approach significantly
enhances manufactu%ability MOSTEK

manufacturable. And why it
provides such wide operating
margins both internally and to
the system user.

Fact: The MK4564 has all the
performance characteristics
you would expect from the in-
dustry’s memory leader. Organ-
ized 65,536 words this single
supply, 5-volt NMOS memory
features fast access time and
low power dissipation; just
300mW active and 22mW stand-
by. Refresh characteristics have
been chosen to maintain com-
patibility with other Mostek
dynamic RAMs. To simplify
user interface, a pin 1 on-chip
refresh version, designated
MK4164, is also available. Pin-
out for both, of course, is
JEDEC-approved.

Fact: There are some very de-
tailed reasons why the MK4564
is so highly manufacturable.
Why it’s so reliable. And why
we fully expect it to become the
standard by which other 64K
RAMs will be measured. To find
out what those reasons are, send
for the 64K RAM brochure that
explains them. In terms of sci-
ence, not science fiction. Write
Mostek, 1215 West Crosby Road,
Carrollton, Texas 75006. Or call
(214) 323-6000. In Europe, con-
tact Mostek Brussels 762.18.80.

MOSTEK® and POLY 5 are trademarks of Mostek Corporation
©1981 Mostek Corporation

provide inside view of the Mostek 64K RAM.
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s CAD/CAM
* Business
Graphics
* Imaging
¢« Animation
i * Process Control

* Motorola
MC68000
16-bit processor
* Multi-tasking
operating system
Languages

-

supported * Scientific
include C, * Graphic Arts
PASCAL * Demography

and BASIC
* Mass storage
devices up to I0MB

* Cartography

19" CRT

1024 x 768

high resolution ‘ , _

color graphics * CGC 7900 prices
L - : start at $19,995.

256 simul -

taneously . _
displayable : ; g T B « Call toll-free
colors L ' 1-800-241-9467.

= .
RN G gy

INTRODUCING
THE WORLD’S
MOST POWERFUL
USE OF COLOR.

J Chromatics

The World’'s Most Colorful Computer Company.

Chromatics, Inc./2558 Mountain Industrial Boulevard/Tucker, GA 30084/ Telephone: 404/493-7000/TWX: 810/766-8099
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EDITORIAL

Last month we mailed an editorial survey to a
selected sample of subscribers in order to ob-
tain a baseline for selecting future editorial
material. If you received one of these surveys
in the mail, | urge you to help us and your
fellow engineers by taking some of your
valuable time to complete and return the
survey as soon as possible.

The next step in Computer Design’s
development program is to broaden our con
tributor and reviewer base. The editorial content of any publication that purports to
be a technical book should reflect the next generation and state-of-the-art thinking
that is taking place right now in our industry. A publication such as ours ultimately
must decide whether it will merely report events as they are heard or provide
significant technical information in the form of in-depth articles. Computer Design
has always opted for the latter. As it is impossible for any publication to maintain a
staff of writers whose technical competence is on a par with those of you who are
on the front lines of applied digital systems technology, we intend to expand our
ranks of editorial contributors in order to continue providing you with in-depth cur-
rent material.

Needless to say, having an article published in a technical periodical such as
Computer Design is a personal achievement that goes well on your resume, con-
tributes to your professional growth, and helps promote your company as a
stimulating and up-to-date place to work. If you are interested in finding out how to
become one of our contributors, please circle 754 in the “Editorial Score Card” box
of our Inquiry Card, and we will send you a copy of our Author’s Guide.

A ity

Saul B. Dinman
Editor




1 | sonse
,il'_;r‘\ EVENT oo
.




Now the logic is clear...

B&K-PRECISION is the new
choice for logic analyzers.

Announcing a new line of logic analyzers
ready to face all comparisons.

The very latest word in logic analysis is
B&K-PRECISION. Not just another “L-A”
line, B&K-PRECISION’s new instruments
offer real user advantages.

Both new analyzers, the L A-1020 and
L.A-1025, are 16 channel, 20MHz
instruments. In addition to logic analysis, the
LA-1025 “Digital Systems Analyzer” offers
the added capability of signature analysis.
Signatures are displayed in industry-accepted
coding for modified hexadecimal format. The
L A-1025 is also capable of recording the
occurrence of unstable signatures.

An important feature of both instruments is

the ability to present data in both state and

time domain formats. State data is formatted

in a user selected code. . . binary, octal,

decimal or hexadecimal and displayed via the
integral 12-digit LED display. Timing

diagrams of 16 channels by 16 words can
be displayed on most oscilloscopes.

The front panel controls provide
excellent interactive capability, and
complete control over a powerful
measurement system. After
hearing industry complaints
of unnecessarily complex
logic analyzer operation,
B&K-PRECISION
engineers devoted a
considerable amount of
design time to
maximizing the
instruments’ ease-of-use
and efficiency. The results are
impressive. Not only is set-up time faster
than on competitive instruments, but the new
B&K-PRECISION instruments reduce the chance
of user set-up errors.

Model LA-1020 #2075  Model LA-1025 $2475

CIRCLE 11 ON INQUIRY CARD

A new trigger system was developed for these
instruments. An 18-bit pattern recognition trigger is
used to initiate storage into the 16-bit x 250 word
system memory. Sixteen qualifiable channels are
featured, plus two additional qualifiers to aid in
meeting unique trigger requirements. Convenient
front panel switches select a logic 1, 0 or “DON’T
CARE?” for all 18 inputs.

Trigger event and/or clock delays can be rapidly set
from 0 to 999. The trigger word may be located
anywhere within the 250 word memory. This
provides PRE, POST and variable PRE/POST
trigger recording.

The LA-1020 and LA-1025 interface to the circuit
under test through two Model LP-1, TTL
compatible, probes or LP-2 CMOS probes. Trigger
capability can be increased to 34 qualifiers by
adding the optional LP-3 qualifier expander probe.

An event pulse-output is provided on both
analyzers, allowing interconnection of two units to
expand system versatility to 32 channels, 67
qualifiers, at speeds to I0OMHz.

B&K-PRECISION’s LA-1020 and LA-1025 are
available now for delivery or demonstration. If
you’re currently using logic analysis or considering
a system, call B&K-PRECISION toll-free at
800/621-4627 for a no-obligation demonstration. It’s
the only way to see the clear choice.

For service applications,
the SA-1010

Signature Analyzer

is the time saving choice.

Model SA-1010 4825

(Price includes a set of user ordered
probes, additional probes available

as accessories).
» DYNASCAN
DKP Wil CORPORATION

6460 W. Cortland Street  Chicago, IL. 60635 « 312/889-9087
International Sales, 6460 W. Cortland Street, Chicago, IL 60635 « Canadian Sales, Atlas Electronics, Ontario




CALENDAR |

CONFERENCES

AUG 3-5—Pattern Recognition and Image
Processing, Sheraton Hotel, Dallas, Tex.
INFORMATION: PRIP, PO Box 639, Silver
Spring, MD 20901. Tel: 301/589-3386

AUG 3-7—ACM (Assoc for Computing
Machinery) Siggraph ‘81, Dallas, Tex. IN-
FORMATION: Dr Anthony Lucido, Inter-
comp, 1201 Dairy Ashford, Houston, TX
77079. Tel: 713/497-8400

AUG 5-7—SYMSAC ‘81 (Assoc for Com-
puting Machinery), Snowbird Ski Resort,
Salt Lake City, Ut. INFORMATION: Prof
B. F. Caviness, Dept of Mathematical
Sciences, Rensselaer Polytechnic Inst,
Troy, NY 12181. Tel: 518/270-6731

AUG 11-14—Electronics ‘81, Mexico
City, Mexico. INFORMATION: Franc D.
Manzolillo, Proj Mgr, Rm 6015, U.S.
Department of Commerce, Washington,
DC 20230. Tel: 202/377-2991

AUG 12-15—NYCE (New York Computer
Expo), Sheraton Centre, New York, NY.
INFORMATION: NYCE, 110 Charlotte PI,
Englewood Cliffs, NJ 07632. Tel:
201/569-8542

AUG 18-21—VLSI (Very Large Scale In-
tegration) ‘81 Internat’l Conf, University
of Edinburgh, Edinburgh, Scotland. INFOR-
MATION: Secretariat, VLSI ‘81 Internat’l
Conf, 26 Albany St, Edinburgh EH1 3QH,
Scotland

AUG 24-28—IFAC (Internat’l Federation
for Automatic Control) World Congress,
Kyoto, Japan. INFORMATION: IFAC ‘81
Secretariat, Kinki Hatsumei Ctr, 14
Kawahara-cho, Yoshida, Sakyo-ku, Kyoto
606, Japan

AUG 24-28 —Internat’l Joint Conf on Ar-
tificial Intelligence, Vancouver, British Co-
lumbia, Canada. INFORMATION: Richard
Rosenberg, Computer Science Dept, U of
British Columbia, Vancouver, BC V6T
1W5, Canada. Tel: 604/228-3061

AUG 25-28—-1981 Internat’l Conf on
Parallel Processing, Shanty Creek Lodge,
Bellaire, Mich. INFORMATION: Dr M. T.
Liu, Dept of Computer and Information
Science, Ohio State U, Columbus, OH
43210. Tel: 614/422-1837

AUG 26-29 —Nat’l Small Computer Show,
New York Coliseum, New York, NY. IN-
FORMATION: Nat’l Small Computer
Show, 110 Charlotte PI, Englewood Cliffs,
NJ 07632. Tel: 201/569-8542
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SEPT 1-3—FOC ‘81 WEST (Internat’l
Fiber Optics and Communications Expo),
Hyatt Regency Embarcadero, San Fran-
cisco, Calif. INFORMATION: Information
Gatekeepers, Inc, 167 Corey Rd, Suite
111, Brookline, MA 02146. Tel:
617/739-2022

SEPT 8-9—Internat’l Conf on Computer
Hardware Description Languages and
Their Applications, Kaiserslautern Univer-
sity, Federal Republic of Germany. INFOR-
MATION: Prof Melvin Breuer, Dept of Elec-
trical Engineering, USC, Los Angeles, CA
90007. Tel: 213/743-2308

SEPT 14-17 —Software Info ‘81 (The
Nat’l Software Package Conf and Expo),
Merchandise Mart Expocenter, Chicago,
IIl. INFORMATION: Software Info, 1730 N
Lynn St, Suite 400, Arlington, VA 22209.
Tel: 703/521-6209

SEPT 14-18—COMPCON FALL '81,
Capital Hilton Hotel, Washington, DC. IN-
FORMATION: Harry Hayman, |IEEE Com-
puter Society, PO Box 639, Silver Spring,
MD 20901. Tel: 301/589-3386

SEPT 14, OCT 1, OCT 27, AND OCT
29 —Invitational Computer Conf: Newton,
Mass; Minneapolis, Minn; Valley Forge,
Pa; AND Washington, DC, area. INFOR-
MATION: B. J. Johnson & Assocs, Inc,
2503 Eastbluff Dr, Suite 203, Newport
Beach, CA 92660. Tel: 714/644-6037

SEPT 15-17—WESCON ‘81, Brooks Hall
and Civic Auditorium, San Francisco, Calif.
INFORMATION: Dale Litherland, Electronic
Conventions Inc, 999 N Sepulveda Blvd, El
Segundo, CA 90245. Tel: 213/772-2965

SEPT 21-23—Federal Computer Conf,
Sheraton Washington Hotel, Washington,
DC. INFORMATION: Federal Education
Programs, PO Box 368, Wayland, MA
01778. Tel: 617/358-5181

OCT 5-8—Electronics Test and Measure-
ment Conf, Hyatt Regency, Chicago, lIl.
INFORMATION: Dona Atwood, Registrar,
Electronics Test and Measurement Conf,
1050 Commonwealth Ave, Boston, MA
02215. Tel: 617/232-5470

OCT 12-14—Conf on Local Computer
Networks, Hilton Inn, Minneapolis, Minn.
INFORMATION: Dr Abe Franck, Gen’l
Chm, UCC, U of Minnesota, 227 Ex-
perimental Engineering, 208 Union St SE,
Minneapolis, MN 55455

OCT 19-23—JEMIMA (Japan Electric
Measuring Instruments Manufacturers’
Assoc) Internat’l Exhibition, Tokyo Inter-
nat’l Trade Ctr, Tokyo, Japan. INFORMA-
TION: 19th JEMIMA Internat’l Exhibition,
Secretariat of the Administration Commit-
tee, 1-9-10, Toranomon, Minato-ku,
Tokyo 105, Japan. Tel: 03/502-0601, X4

OCT 19-23—-SYSTEMS ‘81 (Computer
Systems and Their Application), Munich,
West Germany. INFORMATION: Kallman
Associates, 30 Journal Sq, Jersey City,
NJ 07306. Tel: 201/653-3304

OCT 27-29—Data Communications Sym,
Mexico City, Mexico. INFORMATION:
Dr Wushow Chou, Gen’l Chm, Seventh
Data Communications Sym—1981, PO
Box 5490, North Carolina State U,
Raleigh, NC 27650

OCT 27-29 —Internat’l Test Conf, Franklin
Plaza Hotel, Philadelphia, Pa. INFORMA-
TION: Louis J. Sobotka, Program Chm,
1981 Internat’l Test Conf, Bell Labora-
tories, PO Box 830, Allentown, PA
18105. Tel: 215/439-6198

OCT 28-30—Sym on Foundations of Com-
puter Science, Nashville, Tenn. INFORMA-
TION: Prof R. Book, Dept of Mathematics,
U of California, Santa Barbara, CA 93106

NOV 5, 12, AND 17 —Invitational Com-
puter Conferences, Amsterdam, The
Netherlands; Paris, France; AND Milan,
Italy. INFORMATION: B. J. Johnson &
Assocs, Inc, 2503 Eastbluff Dr, Suite
203, Newport Beach, CA 92660. Tel:
714/644-6037

NOV 9-12—IECI ‘81 (Internat’l Conf and
Exhibition on Industrial Control and In-
strumentation), Hyatt Regency Hotel, San
Francisco, Calif. INFORMATION: LeRoy
Bushart, FMC, 328 Brokaw Rd, Santa
Clara, CA 95052. Tel: 408/289-3871

SEMINARS

AUG 24-27 —Software Design, Reliability,
and Testing, Sheraton Motor Inn, Lexing-
ton, Mass. INFORMATION: Prof Donald D.
French, Inst for Advanced Professional
Studies, One Gateway Ctr, Newton, MA
02158. Tel: 617/964-1412

SEPT 7-8 —Microprocessor Workshop on
Microprocessor Applications, Liverpool
University, Liverpool, England. INFORMA-
TION: Dr M. J. Taylor, Microprocessor
Workshop, Computer Laboratory, Univer-
sity of Liverpool, PO Box 147, Liverpool
L69 3BX, England

SHORT COURSES

SEPT 2-4, 9-11, AND 21-25—Computer
Communication Systems and Networks,
The American and Russian Methods in
Linear Programming and Applications,
AND Structured Programming and Soft-
ware Engineering, George Washington U,
Washington, DC. INFORMATION: Dir,
Continuing Engineering Education, George
Washington U, Washington, DC 20052.
Tel: 202/676-6106
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For your LSI-11 or PDP®-11,
bigger isn’t better when it
comes to disk storage.

DEC® designs great CPUs. But
if you want 7.8 megabytes of disk
storage, they give it to you in two
ungainly boxes 21 inches high. Data
Systems Design gives you one
compact package 5': inches high,
with an ultra-reliable 7.8 megabyte
winchester drive and a 0.5 megabyte
single-sided (or 1 megabyte double-
sided) floppy for 1/0 and integral
backup, plus on-board diagnostics
and lots of extras

A superb buy—the DSD 880
DEC-compatible Winchester/
Floppy Disk System.

Offering far better value than
RX02 and RLO1 combos or dual-RLO1
or -RL0O2 disk drives, the DSD 880
provides more megabytes per buck
than any DEC alternative. And you
save in other ways.

The DSD 880 can integrate
with a VT103 Intelligent
Terminal containing an LSI-11/23
to form a complete, powerful

table-top microcomputer.

; You deserve better
disk storage than you get from DEC.

Less rack space means lower
cabinetry costs

The DSD 880 interfaces require
70% less backplane space than
similar DEC configurations

The HyperDiagnostics™ panel and
comprehensive library of micropro-
grammed routines, in conjunction
with Data Systems Design’s Rapid
Module Exchange™ program and
HyperService™ service contracts,
deliver more uptime for less than half
the cost of a DEC service contract.

Fully compatible three ways.

DSD 880 is hardware compatible
And it integrates with any DEC LSI-11
or PDP-11 computer-based system

It's software compatible. You can
use RT-11 or RSX-11 operating sys-
tems with RLO1 (winchester) and
RX02 (floppy) handlers without modi-
fication. The DSD 880 runs all appli-
cable DEC diagnostics and utilities

And it's media compatible. Its
floppies utilize DEC double-density or
IBM single-density formats.

Want to know more? For full
technical details, write Data Systems
Design, 2241 Lundy Avenue, San
Jose, CA 95131, or call the sales office
nearest you

DA o ms

The Intelligent Alternative to DEC Disk Systems

United States: Western Region (408) 727-3163; Eastern Region (617) 769-7620. International Sales: Australia: Melbourne 03/543-2077. Sydney 02/848-8533: Canada 416/625-1907:
Denmark 01/83 34 00; Finland 90/88 50 11; France 03/956 81 42; Israel 03/298783; Italy 02/4047648: Japan: Osaka 06/323-1707; Netherlands 020/45 87 55; New Zealand 4/693-008:
Norway 02/78 94 60: Sweden 08/38 03 70: Switzerland 01/730 48 48: United Kingdom 01/207-1717; West Germany and Austria 089/1204-0.

"HyperDiagnuslics. HyperService and Rapid Module Exchange are trademarks of Data Systems Design. ®DEC and PDP are registered trademarks of Digital Equipment Corporation
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' access. And the rellabilj ly
youd expect from NEC.

- Once again, NEC leap- ¢ €
frogs conventional technology J. ndeaily suited to mednum and
with its new D2200 family of heavy volume interactive
eight-inch Winchester disk ‘ ~ business applications that
drives. ;o o, , BE  require frequent disk access,

The first models in the fi as in virtual memory, data-
series deliver 30-millisecond : ‘ X base access and data com-
access time with capacities munications operations.

of 25.5 and 42.5 megabytes,
respectively, and use con-
ventional storage module

Eight-inch Winchester
rives are increasingly popular
because they offer significant

device (SMD-type) control- savings in installation, pack-
lers for convenient interfac- aging,maintenance and
ing and formatting. cost-of-ownership.
Sealed-disk Winchester And once again, NEC
technology is enhanced technology adds an extra
with voice-coil actuators, dimension. Call your NEC
direct-coupled DC spindle Information Systems

motors and closed-loop air
circulation which reduces
parts count, eliminates
periodic maintenance and
gives the D2200 Series an
MTBEF in excess of 10,000
hours. When service is
required, it’s fast: the
D2200s have a 30-minute
MTTR.

representative for more
information.

NEC Information
Systems, Inc.

Home Office: 5 Militia Drive,
Lexington, MA 02173, (617) 862-3120
Eastern Office: 36 Washington Street,
o T i ; | § Wellesley, MA 02181, (617) 431-1140
iy ‘ | gy 3 Central Office: 551C Tollgate Road,
o T34 3a0550 200 4 F g Elgin, IL 60120, (312) 931-1850
2 i i ; West Coast Office: 8939 S. Sepulveda Bivd.,

! Los Angeles, CA 90045, (213) 670-7346
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COMMUNICATION CHANNEL

Serial Interface
Autodialer Protocol

Al Wedgman
Universal Data Systems

500 Bradford Dr
Huntsville, AL 35805

In a world of increasing technical complexity, data
communications systems are becoming easier to
understand and to implement. Much of this progress
can be attributed to modern modems that are less ex-
pensive than earlier models and offer greatly simpli-
fied access to the public telephone network. With a
minimum amount of homework a user can assemble
a satisfactory data communications network even if
he or she has relatively little knowledge of the circuits
and components that make up the various network
elements.

One of the more common manifestations of this
new situation in data communication networks is
their mix and match characteristic. Users feel quite
secure in buying a CPU from one vendor, modems
from another, and terminals from several different
suppliers. The situation would be chaotic if it were
not for the acceptance of some ‘‘standards.’’ Organi-
zations such as the EIA, CCITT, and even the federal
government have helped to establish common prac-
tices in pinouts, cables and connectors, interface
designs, and basic communications protocols.

However, the existing cluster of standards has
somehow bypassed an aspect of data communica-
tions that is growing rapidly: there is no commonly
accepted practice for organizing the data stream that
provides call origination in a serial format to be used
to control an automatic dialer. Serial input auto-
dialer data adapt easily to a common format, and we
have found no situations where this proposed ‘stan-
dard”’ protocol works a hardship on users.

Basic Network Configurations

The simplest data communications network consists
of the PSTN, at each end of which is a modem (DCE)
and a terminal (DTE), as shown in Fig 1. To initiate a
call, a person lifts the telephone off hook, dials the
desired number, talks to the answering party at the
other end and then, by common agreement, both
parties switch their modems into the circuit. After the
data have been exchanged, both parties switch back
to voice mode, say farewell, and hang up their
telephones.

The automatic answering modem is one step up
from this elementary network. No human interven-
tion is required at the answering end. The modem

Terminology

Acronyms and abbreviations are used in the accom-
panying discussion to help shorten sentences that
might otherwise be clumsy. The reader is asked to
tolerate the following terms used in describing the
proposed interface protocol:

ACU

DTE

DCE

PSTN

Bits/s

Strap

RS-232-C

Automatic Calling Unit, sometimes called
an autodialer. This product converts
digital bit streams into signals that are
the equivalent of manually dialing a
telephone number.

Data Terminal Equipment. This can refer to
a keyboard and cRT terminal or can imply a
cpu if that is where the command informa-
tion originates. In this discussion DTE means
the device that originates and/or uses the
data, as opposed to devices that merely
switch or convert data.

Data Communications Equipment. Here
the term means a modem. This is a side-
by-side arrangement of a transmitter and
receiver. The transmitter accepts digital
inputs and converts them into tones that
can travel over telephone lines. The
receiver accepts tone inputs and con-
verts them back into digital signals.
Modems also have some network control
functions.

Public Switched Telephone Network,
also known as DDD. This is the big system
that includes the telephone on your desk,
the telephone on somebody else’s desk,
and all the apparatus in between. To be
perfectly accurate, PSTN does not include
the pBx installed in an office, but for pur-
poses of this discussion, that fine point is
immaterial.

Bits Per Second. This refers to the actual
transfer rate of the digital pulse stream
and is not always the same as the baud
rate. Note that commands between DTE
and Acu need not run at the same speed
as information between one DTE and
another DTE at a remote location.

Straps are internal switches and jumpers
provided by manufacturers of DTEs, AcCus,
and DCEs. The term stems from an early
practice of making changes by rerouting
wires (straps) from one terminal block
screw to another. Strap options allow
one device to serve several kinds of ap-
plications by making proper connections
or settings when the equipment is
installed.

An interface standard sanctioned by the
Electronics Industries Association (EIA)
that closely defines voltages and pinouts
used to exchange signals for data com-
munications purposes. It is used in serial
data situations. Rs-232-C describes the
mechanical and electrical details of inter-
connection but does not define the
makeup of the digital bit stream it accom-
modates.
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Fig 1 Simple data communications network.
Manual switches on each modem (DCE) select
between talk and data modes. To place call,
modem is switched to talk and user dials desired
number. Once other end answers both operators
switch their modems to data mode and establish
signal path for terminals (DTEs). When call is over
both operators switch to talk again and hang up
their telephones

interface protocol adopted for parallel ACU operation
was, and is, called RS-366. The important fact to
remember about RS-366 is that it requires a dedicated
port on the DTE that does nothing but control
the ACU.

itself senses the ring of the telephone, picks up the
call, switches in the terminal, allows data to flow,
and then electrically puts the phone back on the hook
when the originating party terminates the call.

Adding an ACU to the network provides full auto-
mation. A call can be initiated by some prepro-
grammed event; the ACU reacts to a command from
the DTE by taking the telephone off hook, waits for a
dial tone, calls a number defined by the DTE pro-
gram, and, when the other end answers, transfers
communications to the DTE.

The ACU must be capable of at least three func-
tions that have little to do with the dialing of a
number. It must be able to wait for and recognize a
dial tone, hang up the phone if the called number
cannot be reached, and take itself out of the circuit
once communication has been established. Many
ACUs also provide automatic redial capability that, in
effect, keeps trying to reach a number after a busy
signal has been received.

In the type of network under discussion here, the
ACU and DCE are functionally positioned in parallel
[Fig 2(a)]. They both access the telephone line, and
they both access the DTE. Both units usually contain
hardware provisions to prevent a condition where
they are both turned on at the same time. When the
ACU is operating the DCE is totally transparent to the
network, and when the DCE is operating the ACU is
transparent.

Established Practice

When data communications engineers first tackled
automatic calling, they assumed that dialing com-
mands would issue from the DTE in a parallel format.
This is easy to accomplish with only four data lines
and a binary coded decimal (BCD) format. Early com-
puters had extra communications ports, one of which
was reserved solely to command the ACU. An addi-
tional port had to be used to exchange the data once
communication was established [Fig 2(b)]. The

AUTOMATIC
ANSWER

AUTOMATIC
ANSWER

(b)

Fig 2 Automatic data communications network. Serial
dialing (a) needs only one port from DTE, while parallel dial-
ing (b) requires two. Both ends of circuit have automatic
dialers and automatic answering modems. Either terminal
can place call in response to program control, and modem
at other end will pick up call and establish data communica-
tions. No telephone sets are shown because they are not
needed. However, modems have modular sockets to con-
nect telephones if required for voice communication
whenever there is no data communication call

A Newer Way

Smaller computers and many terminals now in use
have only a single communications port that is con-
figured for RS-232-C type communications. RS-232-C
provides several communications channels for net-
work control and housekeeping functions, but there
is only a single 2-way path for exchanging the real
traffic of a data communications network. Obvi-
ously, RS-232-C cannot support parallel input BCD
dialing commands because it does not provide the
necessary four data lines.

If one of today’s smaller DTE devices is going to be
used for both data transactions and ACU commands,
a format must be developed that is capable of dif-
ferentiating between command and all other infor-
mation. Also, in today’s environment of mixing com-
ponents from several vendors, all serial input asyn-
chronous ACUs must be able to recognize and execute
the same protocol.

Defining the AcUu Command Bit Stream

The protocol must conform to standard ASCII
because most small computers use ASCII and existing
(continued on page 24)
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Introducing the worlds fastest logic analyzer.

500 MHz for debugging mainframes
and super-minis.

Now you can dramatically shorten
the debug cycle in high-speed
random and stored program logic
design with our powerful new 500
MHz, 8-channel K500-D. With state-
of-the-art 16-bit microprocessor
control, 2K static RAM memory and
GPIB interface for fully-automated
operation, the K500-D is the indus-
try’s most advanced integrated test
tool for the digital designer.

Resolution to 2ns.

Clocking via internal time base, or
with your superfast system clock, the
K500-D gives you the best timing
resolution available in a logic
analyzer today. Glitches, transitions
and other critical events can be

Incomparable.

captured and sampled every two
nanoseconds. You can even track a
channel of analog activity at the same
time for troubleshooting analog/digital
interface, or for high speed cause-
and-effect relationships. Two trigger
levels gives you precise data trapping.

Advanced probe design.

Our probes were designed for high
performance to cope with the speed
and complexity of large systems, as
well as complement the super high
speed of the K500-D. Now, with 6-foot
probes and hybrid buffering circuits
in each probe tip, you can conven-
iently debug even the largest systems
with minimum disturbance. With our
unique scroll mode, you can probe
hard-to-reach test points individually
and build your timing diagram one
channel at a time.

Legendary ease-of-use.

Our new K500-D is even easier to
use than our best-selling K100-D . . .
and that's saying something. Its status
[ and data displays
;&c} permit easy, flexible

; programming and
data analysis. You
can expand horizon-
tally X10, X20, or
X50, and specify the
display format in
binary, octal and /or
ASCII.

You owe it to yourself.

Any designer debugging main-
frames or super-minis deserves full
details on this revolutionary new logic
analyzer. Write Gould, Inc., Biomation
Division, 4600 Old Ironsides Drive,
Santa Clara, CA 95050. Or call
(408) 988-6800.
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tloppy drive, you havent tound us yet

Hard to believe, perhaps, but no one ships as many 5Y4" floppy drives

as we do. No one knows more about high-volume, high-quality electromechanics.
And no one else designs and produces their own head from start to finish. In fact, no
one,but no one,builds as much of their own product. You see, at Tandon, we simply

make more of what we make. Tandon. 20320 VEN——
Prairie, Chatsworth,CA 91311, (213) 993-6644. I SN d Oon
The most successful disk drive company you never heard of.
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DO YOU
REALIZE. WHY
THE OTHER
32-Bl'T
COMPUTER
COMPANIES ARE
SHOWING OFF
THEIR
HARDWARE?



world have SNA, RCX70
(3270), RJE80 (2780/3780)
and HASP II. And you can run
~ in the X.25 world or SNA world.
Or both at the same time. For the
first time in this industry.
DATA MANAGEMENT.
Here again you have a choice.

If you're after productivity, you have
our CODASY L-compliant, DG/

PRESENTING!

You're looking at the biggest
library of 32-bit computer software
in the business.

We point this out not to un- l .
derplay the hardware of our total DBMS softwa.re with design and
ECLIPSE MV/8000™ system, development aids. Or our INFOS®

II file management software.

TRANSACTION
PROCESSING.

We've given our Transaction
Processing Management Software
(TPMS) a strongly interactive
design/development capability.
Sophisticated security feat-
ures. And simple recovery
procedures. And it’s fully

integrated with both
COBOL and PL/I. And

but because every industry observer
we've heard is saying that software
has become even more important
than hardware.

And in this regard, we
have some very important
software.

We have made it
easier for application de-
signers to design, pro-
grammers to program.
And users to use.

We have made it for ultra-high- speed data
compatible with our entry, there’s DATA -
existing software. PREP® key- to-disc
And flexible enough software.
to work whatever APPLICATIONS
way you like to . DEVELOPMENT
work. LANGUAGES.

Wherever All seven of the
worldwide stand- most popular lang-
ards exist, uages. All 32-bit.
we've followed All to industry
them. (We're standards (where
even peacefully co- industry standards
existing with IBM’s * exist). All user-
standards. ) friendly, interactive.

We’ve made our PRODUCT-
software friendly, interactive. Every IVITY AIDS.

software product you'll need for com-
mercial, scientific or communications
applications development is here.

This is where you can
affect the bottom line most. With our full

line of user-friendly, interactive aids.

And ready to go. Including an automatic COBOL pro-
SYSTEMS RESOURCE gram generator. T RENDVIEW™
MANAGEMENT. interactive business graphics software.
Data General AOS/VS is Word processing. Database inquiry
the most advanced 32-bit operat- and a source level language debugger.
ing system in the world. Period. With a Command Language that is FINALLY. THE ECLIPSE MV/8000 HARDWARE.
the same for both batch and interactive processing. A HELP com- If, after reading all this information about M'V/8000 software
mand. A Sysgen so interactive you don’t even have to look at the doc- you are disturbed to find nothing about the ECLIPSE MV/8000
umentation. Resource Usage Accounting and Security. systems hardware, write us at ISD Marketing Communications,
Not added on. Built in. Data General, 4400 Computer Drive, Westboro, MA 01580.
COMMUNICATIONS. We will even include some very impressive four color photo-

Those who prefer working in the world of international standards graphy of our 32-bit hardware. Just like you see on all the other
can use our X.25 XODIAC™ networking. Those who want IBM’s  pages of this publication.

¢y DataGeneral

ECLIPSE MV/8000, XODIAC, and TRENDVIEW are trademarks, INFOS and DATAPREP are registered trademarks of Data General Corporation.
© 1981, Data General Corporation.
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software handles it easily. From a human engineering
point of view, a person should be able to assign or
change a telephone number by making a conven-
tional keyboard entry, and execution of all required
control commands should be as simple as possible:
preferably by no more than a single keystroke.

Serial data offer unlimited flexibility in character
length and overall message length. The standard pro-
posed here provides the user with enough options to
accommodate most systems we have seen, and the
ACU is adapted to user options by making the proper
strap selections. Once strapped and installed, the
ACU, DCE, and DTE are all limited to whichever
character bit pattern that the user has selected. This
pattern can be changed by reprogramming and
restrapping, but this is not something that can be
done in a few seconds.

How the Protocol Works

In a no traffic state the ACU and DCE are idling, and
the telephone line is on hook. The DTE causes the
ACU to recognize a telephone number by transmitting
a block of data that always precedes the digits of the

cech
I1)1thesis

adds personality to your products

No lights, buzzers or numbers
have ever replaced the human voice.
Telesensory Systems makes speech
simple by offering a choice of three
voice response boards. Simple to
interface, simple to use.

Consider speech for automated
test equipment, process control,
instrumentation, elevators and business
machines. Speech modules are available

from Telesensory for as little as $125
in single quantities.

e SPEECH 1000 — Natural sounding, life-like speech with linear
predictive coding.

o Series IIl — Low-cost versatility with waveform encoding (invented
by Forrest Mozer).

e Series Il — Most economical synthesizer board with vocabulary.
Whether you're prototyping or in production, turn to Telesensory

for board level products supported by our own low-cost vocabulary

generation services. Call (415) 856-0225 for a speech demonstration.

TelesensorySpeechSystems -
3408 Hillview Avenue, PO. Box 10099, Palo Alto, CA 94304, (415) 856-TALK
CIRCLE 144 ON NOl,JlV CARD

24

number. If for some reason the DCE happens to be in
use, a signal from DCE to ACU prevents the ACU from
recognizing this fixed preamble. If the DCE is not in
use, as soon as the ACU recognizes the preamble it
sends a signal to the DCE that prevents it from becom-
ing a part of the circuit. This mutual lockout feature
is provided by hardware inside both DCE and ACU
and need not be programmed by the user.

Where there are multiple modem installations the
protocol contains one or two address blocks that first
identify the rack where the desired modem is installed
and then the particular modem itself. If there is only
a single modem at this end of the network, the ad-
dress blocks need not be included in the protocol.

Next, the actual dial digits themselves are sent to
the ACU, using a separate block for each digit. In ad-
dition to digits 0 through 9, the ACU also recognizes a
tandem command that causes it to pause and wait for
another dial tone, and a pause command of fixed

- duration that is defined by a strap option. Unless the

ACU detects an error, it loads the desired telephone
number into internal registers. Upon receiving the
last digit block and an end of format block, the ACU
seizes the line, waits for the dial tone, places the call,
and waits for an answerback tone from the remote
location. As soon as the answerback tone is recog-
nized, the ACU transfers control of the line to the
modem, drops out of the circuit, and goes into an
idling state.

In addition to being able to accept some control
signals from the DTE, the ACU can send several status
advisories back to the DTE. The user has a choice of
placing every part of this sequence under program
control for truly automatic operation, or of control-
ling the process sequentially by manual keystrokes.

Character Block Configuration—The central portion
of each character block consists of either seven or
eight information bits. A start bit precedes the infor-
mation bit sequence, and an optional parity bit
follows it. The character block ends with either one
or two stop bits. With this proposed character block
format, the users will have characters of 9, 10, 11, or
12 bits in length. For every choice made by the user
the ACU must be correspondingly strapped so that it
will recognize the meaning of each bit it detects.

Overall Control—The system can operate under STX
control (explained below) or under RTS control,
which means that the presence or absence of a re-
quest to send (RTS) signal will enable/disable the
dialer. This consideration is more important in the
way the DTE commands an abort than for any other
part of the process, and is further discussed under the
paragraph dealing with the abort command.

Control Characters from the DTE—There are three
required control commands. The DTE must generate
(continued on page 26)
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THE INDUSTRY
STRNDARD

BULK CORE

Add a new dimension of speed and
reliability to your minicomputer with
economical, high-capacity

BULK MEMORY from Dataram.
The world leader in minicomputer-
compatible disk emulation systems.
Dataram’s wide range of disk
emulations — twice as many
minicomputer interfaces as anyone
else! — brings the proven performance
of BULK MEMORY to your
application requirement.

Dataram’s BULK CORE and

BULK SEMI systems operate at speeds
which are orders of magnitude faster
than the mechanical disks which they

BULK SEMI

replace, and do it with the reliability
inherent in all-electronic devices.
What’s more, BULK MEMORY
provides up to 8.0 MB in a 15%”
chassis, and offers dual-port capability
to enable BULK MEMORY to be
shared by two host minicomputers.

If you have a minicomputer and are
looking for a way to get more for your
storage dollar, Dataram has a

BULK CORE or BULK SEMI system
ready to work for you. If your
minicomputer is not listed below, tell
us about it. We'd like to add your
name to our growing list of

BULK MEMORY users.

MEIMORY FROIM THE LERDER

DEC, LSI-11, and PDP are registered trademarks
of Digital Equipment Corporation. Eclipse and
Nova are registered trademarks of Data General
Corporation.

DATARAM
CORPORATION

Princeton Road
Cranbury, New Jersey 08512
Tel: 609-799-0071 TWX: 510-685-2542

Canada: Ahearn & Soper Ltd., 416-245-4848 e Finland: Systek OY. (80) 73 72 33 ¢ France: YREL, (01) 956 81 42 ¢
Hungary/Poland/Rumania: Unitronex Corporation, WARSAW 39 6218 e Italy: ESE s.r.|., 02/607 3626 ® Netherlands: Technitron b.v., (020) 45 87 55 ¢
Sweden: M. Stenhardt AB, (08) 739 00 50  Switzerland: ADCOMP AG, 01/730 48 48 e United Kingdom: Sintrom Ellinor Ltd., (0734) 85464 e
West Germany: O_E.M.-Elektronik GmbH, 07 11-79 80 47  Yugoslavia: Institut “Jozef Stefan", 263-261 ¢ Australia/New Zealand: Anderson Digital Equipment, (03) 543-2077 ®
India: Infosystems Private Limited. 79281 e Israel: Minix Computers & Systems Ltd., 03-298783 e Japan: Matsushita Electric Trading Co.. Ltd., 06 (282) 5111
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Start Format, End Format, and Abort Call com-
mands, configured as follows:

Function Bit Pattern Mnemonic
7:65:4.3:21
Start Format 0000010 STX
End Format 0:09:0:0.0-11 ETX
Abort Call 0000100 EOT

In this discussion and all following the character has
been stripped of start, stop, parity, and eighth infor-
mation bits. The ACU interpreter reads only the first
seven information bits.

Abort Command from the DTE before the DCE Enters
Data Mode—The DTE may terminate a call at any
time before the receipt of an answerback tone brings
the DCE into the data mode. If the ACU is strapped
for STX control, abort is commanded by transmitting
ETX and then EOT from the DTE. If the ACU is con-
figured for RTS control, abort is commanded by
allowing RTS to go low (off). Once a call has been
completed and the DCE is in data mode, call termina-
tion is handled by the DCE. Any time the ACU is com-
manded to abort, it resets all logic and waits for a
new command sequence.

Redial Command from the DTE—Redial is com-
manded by transmitting STX and then ETX from the
DTE to the ACU. This causes a retry of the last
telephone number sent to the ACU.

Dial Digit Characters from the DTE— ASCII digits be-
tween 0 and 9 are translated directly into dial digit
characters. Additionally, four keystroke symbols are
used to communicate vital information:

Bit Pattern

ASCII Keystroke ACU Interpretation

7654321

0 0.1:1 00070 Dial Digit 0

1 0.1.10.0.01 Dial Digit 1
2 0110010 Dial Digit 2
3 01100011 Dial Digit 3
4 01" 1..0:1:0-0 Dial Digit 4
S [0 5 0 B 01 L0 0 | Dial Digit 5
6 0/ 1140511 0 Dial Digit 6
7 (0 1 [ e 18 1S s | Dial Digit 7
8 0111000 Dial Digit 8
9 0.1-1:1:0.0:1 Dial Digit 9

: i1 A 1e05]-0 Tandem (option)
> 0151 21501 ] Pause (option)
< Q11114040 EON (option)
? [0 28) BEY ) s L (AT | Last Digit

Tandem is a command that causes the dialer to wait
for another dial tone before going on with the
number sequence. Pause is strap selected for 1.28,
2.56, or 5.12 seconds. EON is a special purpose com-
mand that causes the ACU to transfer network control
to the modem without waiting for any other events.

On receipt of EON the modem jumps into data mode
and takes over the line.

Data Exchange Rate between DTE and ACU—Because
the serial autodialer is an asynchronous device it is
capable of a wide range of exchange rates. Strap op-
tions provide rates of 75, 110, 134.5, 150, 300, 600,
1200, 2400, 4800, and 9600 bits/s. The command
data rate can differ from the actual terminal to ter-
minal rate across the network.

Block Sequence Format from the DTE—The follow-
ing block sequence must be observed. Where a block
is designated as optional, the system components
must be strapped correspondingly.

Block Content Comment
Start Format (STX) Mandatory
Chassis Address Optional
DCE Address Optional

Dial Digits As many blocks as are needed,
to a maximum of 25 blocks
Optional (AscI: <)
Mandatory {Ascii: ?)

Mandatory

End of Number

Last Digit

End of Format (ETX)
Note: STX is generated by typing Control/B and ETX by
Control/c

Response Characters from the ACU—In addition to
receiving commands from the DTE the ACU can also
communicate certain information back to the DTE.
Those who have worked with RS-366 protocol may
recognize some of the mnemonics:

ASCII Bit Pattern

Function Symbol 7 6 54 3 2 1 Mnemonic
Data Line Occupied D 1000100 DLO
Call Origin Status C 1000011 Ccos
Abandon Call, Retry A 1000001 ACR
Busy (Remote) B 1000010 BUSY
Character Error E 1000101 ERROR

Response Personality of the ACU:

Condition Signal Action Taken

Call is completed (cos) > DSR turned on
normally

Remote end busy (BUSY) “‘B’> TS turned off

Call cannot be (ACR) ““A” CTS turned off
completed

DCE off hook (DLO) “‘D’*  CTS turned off

Data error detected (ERROR) “‘E”’

Abort command received i g ACU resets logic,

goes back to idle

Example of Complete Command Protocol

The illustrative example that follows shows a dial
command sequence from DTE to ACU. The start,
parity, and stop bits have been stripped away and
only the seven significant information bits are

(continued on page 31)
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Now there’s a fast, eas%heconomical way

to get lettering

at meets

the same high specifications

Most architects and engineers
are perfectionists. They’re simply not
satisfied with any project until every
detail is just right—including the
lettering.

Until recently, this attention to
detail meant painstaking hours
using press-on or mechanical draft-
ing lettering. Or perhaps even hand
lettering your drawings, presen-
tations, flynished models, and
preliminary designs.

\ Now there’s a much faster,
easier way to get the professional
lettering look you want. It’s the
remarkable Kroy™ lettering system.
Kroy lettering is a unique,

patented é)_rocess that prints type-
i

on-tape. Simply turn the typedisc

to the letter, number, or symbol you
want and press the print button.
You’ll get neatly spaced, good looking
lettering on adhesive-backed tape.

TYPE-ON-TAPE,

Peel the tape from its backing, and
it’s ready to position in place.
Kroy lettering comes
in twenty different typestyles,
(including Microgramma and
Helvetica), and a wide range of sizes
from 8-point to 192-point (1/16 to 2

as your drawings.

inches). Typestyles and sizes depend
on which Kroy lettering machine
model is used.

There are four types of special-
ized Kroy lettering supplies.
Diazo minimizes ghosting, or
shadow, during diazo reproduction.
Photo-quality provides sharp
edgeline definition (at up to 200%
enlargement) for photo reproduction.
Labeling and All-purpose are
suited to a wide variety of lettering
projects. Like all Kroy lettering tape,
they adhere quickly and easily to
virtually any clean, dry surface.

There are five Kroy lettering
machine models currently available,
including the deluxe Kroy 80™
lettering machine pictured here.
Suggested retail prices range from
$395 to $695.

Call toll-free 1-800-328-1306
for a free sample of Kroy
lettering.

Find out why architects and
engineers all over the country are
using Kroy lettering in Ylace of
slower, more expensive lettering
methods.

Call toll-free, 1-800-328-1306.
(In Minnesota, piease phone 612-
738-6100.) If you prefer, complete
and return the coupon.

We’ll send you a free sample
of Kroy lettering, and a copy of
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our latest, full-color brochure.
Or, we can arrange for a no-cost, no-
obiigation demonstration of the Kroy
lettering system right in your office.
Call or mail the coupon today.

Kr?"‘ and Kroy 80™ are registered trademarks
of Kroy Industries Inc.

Headline set with Kroy™ lettering.

Free sample of Kroy™ lettering
and full-color brochure

O Please arrange to have a represen-
tative call on me for a no-cost, no-
obligation demonstration of the Kroy
lettering system.

O Please send me a free sample of Kroy
lettering, and a copy of your latest

brochure.
Name (Please print)
Title Phone number
Company
Address
City State Zip

Complete this coupon and mail to:
Kroy Industries Inc., Post Office Box
43716, St. Paul, Minnesota 55164
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RS 232 and

RS 449, bring
them together
with our
subminiature Ds.

it's easy.

Save your systems from
obsolescence. Bring them up to the

standard with AMPLIMITE subminiature  &!l-Plastic connectors. Filtered
D adapters. assemblies. Mass termination styles.

: : Standard, high density and MIL—C—24308
They interface RS 232 with the new versions. And the most Comp|ete

RS 449 cable-to-cable or dlrectly to selection of accessones made
your equipment. One way or the other,
you save the cost of major redesign.

Our submma ture Ds also give you &
choice hell

You bring a Iot together' vith our

,AMPLIMITE connector system




AMP Facts

Plated-through hole damage is

avoided with ACTION PIN contacts.
Gas-tight connection without
soldering is also assured.

Two styles of slide latch clips Metal-shelled shielded connector Spring latch assembly allows easy
simplify plug and receptacle mating. provides EMI protection. harness hook-up to RS 449 standards.

the AMPLIMITE Connector Desk at (717) 780-8400.

105. . AMPAMPLIMITE andACTION PiN ars trad

pora rrisburg, PA
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Most small system users think all micro-
computers are created equal. And they're
right. If you want performance, convenience,
styling, high technology and reliability (and
who doesn’t?) your micro usually has a price
tag that looks more like a mini. It seems big
performance always means big bucks. But
not so with the SuperBrain!

Standard SuperBrain features include: twin
double-density 5% drives which boast nearly
350,000 bytes of disk storage — expandable
to 10 megabytes. A full 64K of dynamic
RAM. A CP/M* Disk Operating System to
insure compatibility to literally hundreds of
application packages presently available. And,
a 12" non-glare, 24 line by 80 column screen.

*Repistered trademark of Digital Research, Inc.

You'll also get a full ASCII keyboard with
an 18 key numeric pad and individual cursor
control keys. Twin RS232C serial ports for
fast and easy connection to a modem or
printer. Dual Z80 processors which operate
at 4 MHZ to insure lightning-fast program
execution. And the list goes on! Feature after
feature after feature.

Better yet, the SuperBrain boasts modular
design to make servicing a snap. A common
screwdriver is about the only service tool
you'll ever need. And with the money you'll
save on purchasing and maintaining the
SuperBrain, you could almost buy another one.
For under $3,500, it is truly one of the most

remarkable microcomputers available anywhere.
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Whether your application is small
business, scientific, educational or just word
processing, the SuperBrain is certainly an
exciting solution to the small computer
problem. And since you can easily expand it,
you'll probably never outgrow it.

Call or write us today for a complimentary
copy of our “SuperBrain Buyer's Guide.” We'll
show you how you can get big system per-
formance without having to spend big bucks.

] r" INTERTEC
= s,

2300 Broad River Rd. Columbia, SC 29210
(803) 798-9100 TWX: 810-666-2115

SUPEBRAIN




shown. The number being called is that of Universal
Data Systems, Huntsville, Ala, 1-205/837-8100. To
illustrate the sequence further, it is assumed that a
PBX system calls for the user to first dial the digit 8
for a long distance line, and to wait for a second dial
tone before continuing with the actual phone
number:

Bit Pattern

Block Ascil Keystroke Function %6543 .21
1 Control/B (sTx) Start Format 0000010
2 8 Access LDline 0111000
3 4 Wait fornew 0111010

dialtone
4 1 Dial:Iagitels " 0- 151 .0.0-0 1
5 2 Dial ' Digati2, - 015100010
6 0 Dial Digit0 0110000
7/ 5 Dial Digig/5., 101 101 01
8 8 Dial Digit8 0111000
9 3 Dial Digit3 0110011
10 T Dial Digit7 0110111
11 8 Dial Digit 8 0111000
12 1 Dial Digit1 0110001
13 0 Dial Digit0 0110000
14 0 Dial Digit0 0110000
15 i Last Digit (0 54 B (o 10 (89
16 Control/c (ETx) End Format 000001 1

In the example given, if the installation had multiple
modems served by a single ACU, it is possible that
block 2 might have contained a modem address, and
all other blocks would have been displaced by one
block.

Dialing Options

ACUs can be purchased for use with older sequential
pulse rotary dial networks or with the newer Touch
Toner dialer networks. Most units are not field con-
vertible from one type to another. The user must
ascertain the dialing method at each location when
ordering ACUs for remote terminals. A sequential
pulse dialer will work on a Touch Tone network, but
the reverse is not true.

Access to the Public Switched
Telephone Network

ACUs are now available with direct-connect cap-
ability, registered under FCC Docket 19528, Part 68
Rules. These units are usually identified by the letters
DC somewhere on their type designation and can be
plugged directly into the modular socket provided by
the telephone company. These sockets can be either
‘“‘permissive’’ or ‘‘programmable’’ and the ACU pur-
chase order must specify the type of connector re-
quired. If the ACU is not registered for direct-connect
operation, it must be used in conjunction with a reg-
istered Data Access Arrangment (DAA).

Summary

Serial input dialing commands are easy to program
and easy for a terminal operator to manipulate. The
proposed protocol assumes that interfacing will be
from a standard RS-232-C interface port. The protocol
offers the latitude necessary to accommodate the
user’s choice of parity, length of information bit
stream, and even the stop pattern. ACUs designed to
accept this proposed format are easily strapped to ac-
cept the options selected by the user.

There is no reason for the small system user to be
denied the convenience of automatic dialing in a data
communications network. Serial ACUs impose no
penalty on communications port traffic; when con-
sidered from a functional point of view, they offer
the same benefits as older parallel-input ACUs de-
signed to meet the RS-366 protocol.

L SOAEINCRANNRL Ll

Please rate the value of this article to you by
circling the appropriate number in the ‘‘Editorial
Score Card’’ box on the Inquiry Card.

Low 721

High 719 Average 720

A GIMIX 56KB static RAM 2Mhz 6809 Dual Drive Mainframe
System with MICROWARE's Multiuser 0S9 Pro-Package

GIMIX & MICROWARE present the 6809 PROFESSIONAL TOOLBOX

All GIMIX Boards have gold plated bus connectors, and are For further info on the best in 6809 Hardware, contact
burned in and 100% tested before shipping.

--special combination price $3968.09. This system includes
the GIMIX Mainframe with 30 amp C.V. ferro-resonant power
supply, SS50/50C Motherboard, 2Mhz 6809 CPU with time
of day clock and battery back-up, 6840 programmable timer,
2 serial ports, 56K Bytes of Static RAM, and two 5% "' disk
drives and double density controller installed in the GIMIX
Mainframe with the same brownout protection and power
supply reliability that GIMIX is famous for.

MICROWARE’s 0S9 Pro-Package includes 0S9 Level 1, the
BASICQ9 interactive compiler, Macro Text Editor, Interactive
Assembler, and Interactive Debugger which gives you the
necessary tools for efficient structured software development.

And this system is expandable. You can add memory, 1/0s,
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 SS50 bus
compatible manufacturers. MICROWARE has other 0S9 soft-
ware such as the Stylograph Screen-Oriented Word Processor
available now, and in the future will be announcing other
languages and utilities that run under 0S9. And coming soon
from MICROWARE will be 0S9 Level 2 that lets you address
up to 1 megabyte of memory.

GIMIX & GHOST are trademarks of GIMIX Inc., Basic 09, 0S9 and
Microware-are trademarks of Motorola and Microware Inc

EImIXmC.

Q The Company that delivers
Quality Electronic products since 1975.

1337 WEST 37th PLACE, CHICAGO, IL 60608
(312) 927-5510 « TWX 910-221-4055

For further info on the best in 6809 Software, contact

MICROWARE

icroware Systems Corp.

5835 Grand Avenue, Des Moines, lowa 50304
(515) 279-8844 * TWIX 910-520-2535
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Encryption system uses protocol transparent technology

to protect data

Datacryptor Il configuration.
Master keys are generated and copied into
modules. Each module is transported to its
remote location

Typical

Datacryptor 11 uses a protocol indepen-
dent encryption technique that enciphers
and deciphers data at rates to 9600
bits/s, half- and full-duplex, syn-
chronous or asynchronous, on dial-up
or leased point to point or multipoint
lines. Introduced by Racal-Milgo, Inc,
8600 NW 41st St, Miami, FL 33166, the
system operates without regard to com-
munications discipline or methodology.
Units used to encrypt the aggregate of a
multiplexer may also be used on a low
speed asynchronous dial-up line.

The device uses the self-synchronizing
single-bit cipher feedback mode in ac-
cordance with the NBS data encryption
standard (DES) algorithm. Encrypting
data on a bit rather than on a character
basis avoids problems with protocols,
provides freedom from hardware and
software restraints, and delays point to
point transmission by only a single-bit
time.

A 2-level key hierarchy is used in the
key management system: a master key
and a working key. The former is used
to encrypt and decrypt transmission of
the working keys as they are down-
loaded. The working keys encrypt and
decrypt the user’s transmitted data and
are never stored or transmitted in plain
text. Both keys are automatically gen-

32

erated in a random fashion to avoid
‘““‘weak’’ keys and remain unknown to
the user.

Three standard components make up
the system: master datacryptor, remote
datacryptor, and master key module.
The master unit performs all key
management functions. Master keys
may be generated or copied into master
key modules through operation of two
front panel pushbutton switches.
Duplicate modules are encoded by the
master key and physically transported to
the remote site. (See Figure.) The remote
datacryptor reads the master key from
the modules and decrypts downline
working key messages transmitted by the
master unit.

Optional asynchronous speeds range
from 50 to 9600 bits/s with asyn-
chronous character sizes of 5, 6, 7, 8, or
9, plus 1, 1.5, or 2 stop bits. No internal
strapping is required. An anti-tamper
interlock switch, dual-key access con-
trol, and secure desktop or rack mount-
ing provide physical security. NICAD bat-
tery backup protects the working key
and associated security codes for a
minimum of 1000 hours in the event of a
power failure.

Circle 321 on Inquiry Card

Board level Ethernet
controller provides physical,
data link control interface

Ethernet communications controller
iSBC 550 is a 2-board set that provides the
physical and data link control interface
called for by the joint specification pub-
lished by Intel, Digital Equipment Corp,
and Xerox (Computer Design, Mar
1981, pp 12-20). It is manufactured by
Intel Corp, OEM Microcomputer
Systems Group, 5200 NE Elam Young
Pkwy, Hillsboro, OR 97123, and is com-
patible with the entire line of
MULTIBUST™M-interconnected single
board computer products.

In the Ethernet local area network
concept, packet-switched messages are
transmitted over a 50-Q coaxial cable at a
10M-bit/s data rate. The first two layers
in the network’s architecture are the
physical link and data link control
layers. These layers are the least
application-specific and therefore lend
themselves to implementation in hard-
ware and firmware.

The controller provides the 10M-bit/s
serial and electrical interface to an
Ethernet transceiver. The board uses an
8-bit iAPX 88/10 (8088) microprocessor plus

(continued on page 38)
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Build v our own DEC
system w1th CRDS...

MF-211

vftO' " Enclosure

fortStiites
_ System with but!t»
. in RX02 equwalent ';
- floppy disk system.

'Avaliable withor

~ without processm .
f~and memory. ‘

boomtrap foadet. .

. self-tester, for-
~ matter and diag-
' nostic diskette.

With CRDS you can coniigure your
‘own DEC system and be assured of
complete software compatibility. Each
of the above systems is provided
with slides for rack mounting or can
be used in desk top applications.
All DEC LS| 11 based modules and
~ associated software packages are
“available through CRDS, if desired.

Attractive Packaging
Careful attention is given the CRDS
repertoire of enclosures in assuring
you an attractive yet comfortable
blending of product in the DEC

_ environment. i

Charles River Data Systems, Inc. 4 Tech Circle, Natick, MA 01760 Ts! (617} 655-1800 TWX (710) 386»0523

| Complete software cor
ata savmgs'

Flexibility of procurement plus

~ Winchester disk
~ ~soﬂware equivalent
‘ RL

 Significant Savlngs

attractive OEM schedules allows you
to optimize dollar savings in config-
uring your CRDS system. Use the
time tested technique. Compare.

Warranty and Maintenance o
A 90 day warranty is offered with your o

CRDS system. In the event of mal-
function, by use of provided diagnos-
tic routines, the defective submodule '
is normally found within minutes.
After verification with the CRDS
Maintenance Department, a replace-
ment for your defective module will
be promptly forwarded. ,
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SHUGART

A REVOLUT

Choice.

If you've been looking at disk
drives for desktop systems, you
may have thought you had only
one choice: take it or leave it.

Not any more. Now you can
get everything you need from
a single source. And get the
added convenience of doing
business with one company:.

Say you want a reliable,
entry-level drive, but cost is
critical. The ideal choice? Our

SA400, the original Minifloppy
Or maybe you need more
capacity, but you don't want to
give up low cost. Try our double-
sided Minifloppy, the SA450.
Then too, you may want to
move up to even higher speeds
and capacities — up to a mega-
byte — in a Minifloppy-size
package. For that, choose our
96-TPI SA410 single-sided
or SA460 double-sided drives.
But what if your desktop
system demands the high per-
formance and reliability of a



INTRODUCES

IONARY IDEA.

Winchester? Then specify our
new 5.25-inch fixed disk drive,
the SA6G0Q. It's got ten times

the throughput of a floppy, and
capacities from 3.33 to 10 mega-
bytes. And by teaming it with
a Minifloppy, you get dupli-
cate file backup too.

Now that’s choice. Which §#
means you get just the right /g,
combination of costand  jf*j
capacity for your appli-
cation. And in the desk-
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top market, that's a revolution-
ary idea.

To find out more about your
desktop alternatives, contact
Shugart Associates, 475 Oak-
mead Parkway, Sunnyvale,

CA 94086. Telephone
B (408) 733-0100.Or
%> Hamilton/Avnet,
¥, authorized dis-

g/ tributor.

Shugart

Right from the
very start.

Sales and Service: Sunnyvale CA, Costa Mesa CA,
Minneapolis MN, Richardson TX, Framingham MA, Landing
NJ, Atlanta GA, Toronto Ontario, Paris France, Munich Germany.






The many interfaces
of Augat.

Augat wire wrap* interface panels make it easy
to connect with the big names in the minicom-
puter industry. Digital Equipment Corporation,
Data General, Intel, Motorola, Prolog, Zilog, Texas
Instruments and all the rest.

First, because our inventory of chassis and bus
compatible IC pluggable panels is the most exten-
sive in the business. We have patterned boards
and boards with universal columns which accept
IC's of all sizes. In fact, there’s one to match the
specifications of virtually any minicomputer on
the market today.

Second, because Augat interface panels give
you the time- and money-saving advantages of
wire wrap. Their inherent flexibility lets you get
your design to the market faster. A strategic
advantage and a head start on sales and profits.
Logic and wiring changes are quick and inex-
pensive at any design stage—pre-production,
production, even in the field.

What's more, the natural heat dissipation of
wire wrap posts keeps IC surfaces cooler for
longer chip life and greater reliability. And since
in most cases the high planar density of panels
easily offsets the pin extension, you get greater
volume density as well.

Need a custom panel for a special application?
No problem. Augat engineers are ready to help.
They'll put their years of experience to work and
come up with a board that meets your require-
ments exactly.

The many interfaces of Augat. They're the
fastest, easiest way to interface the minicomputer
industry. Get all the details from your Augat dis-
tributor, or write Augat, Interconnection Systems
Division, 40 Perry Avenue, P.O. Box 779, Attleboro,
MA 02703. Tel: 617-222-2202. TWX: 710. 391.0644.
In Europe, Augat SA—Fresnes, France. Tel:
668.30.90. Telex: 201.227 AUG-SAF.

® Augat interconnection products,
Isotronics microcircuit packaging,
and Alco Subminiature switches.

*Registered trademark of Gardner Denver Company.
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8k bytes of EPROM. The EPROM is pre-
programmed with data link control soft-
ware to meet the Ethernet specification
and the MULTIBUS message exchange
(iMMmx) interface. 16k bytes of dynamic
RAM and a separate 8k bytes of static
RAM are included for DMA to support
high speed communications. The boards
are identical in size to all iSBC com-

patible boards and will fit into any iSBC
chassis. The controller works with any
component based system that supports
the MULTIBUS interprocessor protocol.
Cable access and actual transmission
and reception of the Manchester coded
message signals on the cable are handled
by the physical link control layer. The
controller implements all Ethernet speci-

Give Your Present CPU
Video 1/0 Capability

This Board Makes

Real Time Digitized
ImagingPossible...

Economically

Put sight in your present system
by mating your computer with our
VG-120 Video Graphics Boards
that can digitize and display infor-
mation from standard video cam-
eras for Intel's MULTIBUS™
and DEC’S Q-BUS™ systems.

A VG-120 couples easily to
your display. Inputs and outputs are

In 17 msec. the image above was viewed by a camera,
stored in memory, retrieved, and displayed in
pseudo-color. This VG-120 board made it possible.

RS-170 compatible, with up to 8 bits flash A/D inputs. It stores up to 768 H x
512 V x 16 bits in black-and-white or pseudo-color.

For as little as $3,000,
you can bring sight to your
system. Call today for details.

INCORPORATED

670 Main St., Reading, MA 01867
Telephone: (617)944-4600 TWX 710-393-0144

"> Datacube
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fications except for the actual trans-
mission hardware.

Arranging the message in the specified
frame sequence and appending the
32-bit cyclic redundancy check value is
done by the data link layer. This layer
also handles carrier sense multiple ac-
cess/collision detection (CSMA/CD) that
enforces one-at-a-time cable access and
the handling of error conditions when
collisions do occur.

The controller offers users a means to
implement Ethernet control quickly in
an isBC-based prototype. Applications
programs for Ethernet-connectable
prototypes are developed in the same
way as programs for any iSBC based
system. The controller is designed to
work in a realtime multitasking environ-
ment (iRMX). Application programs exe-
cuted by isBC cpuU boards will pass
messages to the Ethernet controller with
the support of the MULTIBUS message ex-
change software (iMMX 800).

Circle 322 on Inquiry Card

Interface enables 1M-baud
DMA transfers between
Intel microprocessors

MULTIBUS compatible interface model
11-0080 Megalink from Computrol Corp,
15 Ethan Allen Hwy, Ridgefield, CT
06877, permits DMA block transfers be-
tween as many as 255 Intel iSBC/System
80 and 86 microprocessors at a 1M-baud
rate over a single coaxial cable up to
32,000 ft (9754 m) in length.

Communications protocol is HDLC.
Protocol and control functions are im-
plemented in hardware and onboard
EPROM and require no program interven-
tion. Network protocol can be polled,
token pass, or all peer contention. The
interface onboard microprocessor
handles all link operations including net-
work polling, automatic retry on error,
and communications control in-
dependently of host processor.

An integral, wide dynamic range,
IM-baud coaxial cable modem enables
operation at any point on the cable
without need for gain adjustments. Pro-
visions for carrier control permit half-
duplex point to point and multidrop
party line operation on a single cable.
The circuit is packaged on a standard
6.75 x 12” (17 x 30.5 cm) board that
plugs directly into iSBC/80-86 card cages.
Circle 323 on Inquiry Card
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The right motor for you

HORSEPOWER 1 1 1 1 1 1 1

SIZE TYPE 150 100 75 60 50 40 30

induction

26
3.11” synchronous

L
25 20 15

dia.

shaded pole
29
3.37” induction
dia.
30 induction
3.62"
dia.

synchronous
33 induction
3.84”
dia.  synchronous

42
4.69” induction
dia.

How can you design the right AC motor into your
new equipment? Check the speed-HP envelopes
above, then ask Robbins & Myers for exactly what
you need. You will get precisely the speed, perform-
ance, features, and long life you require. Superior
manufacturing technology then yields consistent
motors from production lot to lot.

This approach differs from motor manufacturers

who may force you into their standards rather than
match your application needs. It’s one reason
Robbins & Myers motor customers return again
and again; the motors help them build a
trouble-free reputation. Request catalog D-1120
from Electric Motor Division, Robbins & Myers,
Inc.,, 1345 Lagonda Ave., Springfield, OH 45501.
Tel. 513-327-3329.

=ROBBINS
TIMYERS
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Microcomputer system
designed specifically for data
communication applications

OrangeBox block diagram. Watchdog
timer ensures automatic restart in event of
software failure. Configuration switches
on 4 DIPs for total of 32 switches on each
PC card are used to select program modes,
data rates for 1/O ports, or for any other

functions required by programmer

Designed for data communications ap-
plications using both synchronous and
asynchronous protocols, the Micro3o
OrangeBox™ line of communications
processors implements a broad range of
communications controllers and front-
end devices in conjunction with user-
developed software. The processor,
from Micom Systems, Inc, 20151 Nord-
hoff St, Chatsworth, <CA 91311, is
packaged as a standalone unit having 2
to 18 communications interfaces. It is
also available in a rackmount version.

The device is organized as a single self-
contained PC card module that contains
a Z80A microcomputer, EPROM and RAM
memory, and up to six 1/0 ports. Incor-
poration of the Z8oA permits use of the
complete instruction set and capabilities.
Memory includes 16k bytes of 4116
dynamic RAM and sockets for up to four
2732 or 2764 EPROMs for as much as 32k
bytes of EPROM space.

Associated Z80A programmable serial
10 (S10) ICcs provide a range of syn-
chronous and asynchronous 1/0 func-
tions that include interface control, CRC

40

and parity generation and checking, flag
and zero insertion and deletion, and
sync character insertion. The SIO can be
programmed to interrupt on error condi-
tions, changes in interface control lead
state, and changes in buffer status.

A programmable rate generator offers
13 independent data rates from 50 to
9600 bits/s, or external clocking can be
used on most ports. The rate generator
output can also be used for a realtime
clock function. Time-sensitive or time of
day functions may also be obtained
from a derivative of the 50/60-Hz power
line frequency.

Each model of the processor has one
EIA RS-232-C interface configured as DTE
with male connector and one optional
interface configured as DCE with female
connector. Additional models are
available having from 2 to 16 DCE inter-
faces.

Options include a built-in LSI syn-
chronous modem module for 2400-,
4800-, or 9600-bit/s operation, and syn-
chronous support for DCE interfaces.
Circle 324 on Inquiry Card

Compact interface monitor
is transparent to
codes and line disciplines

DTE/DCE line interface monitor. Spare LED
allows any other EIA signal to be
monitored by patching desired line into
spare LED circuit

EIA interface monitor model 50 provides
access to all 25 conductors of the
RS-232-C/V.24 interface between modem
and terminal. It is installed inline at the
data interface, does not affect data flow,
requires no external power, and has no

(continued on page 42)
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THE LATEST ADVANCE IN VIDEO GRAPHIC
HARD COPY RECORDING FROM HONEYWELL

VGR 4000, Honeywell's new and advanced
video graphic recorder, provides fast, crisp, 8% x 11"
hard copies on dry silver paper from most CRT's
and other video sources.

White-on-black or black-on-white images
are as simple as flipping a switch. With options,
images can be produced having up to 16 shades
of grey or even more.

An innovative processing technique
eliminates the need for large heated platens. This
allows the recorder to run cool, consuming very
little energy.

The VGR 4000 is the only recorder on the
market available with a self-contained test-pattern
generator providing a choice of formats for proper
copy verification.

Rugged, yet cleanly designed for easy

operation, the compact VGR 4000 can be used on
a desk top or rack-mounted, taking up only 7” of
front panel space.

Honeywell's VGR 4000 is the latest advance
in video-input hard-copy reproduction systems,
built by the people with the most fiber-optic CRT
recorder experience in the field.

To get the whole story on the VGR 4000 and
how it can meet your needs, call Durke
Johnson at 303/773-4700. Or write Honeywell
Test Instruments Division, Box 5227,

Denver, Colorado 80217.

WE'LL SHOW YOU A BETTER WAY.
Honeywell
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moving parts. The device, a product of
International Data Sciences, Inc, 7 Wel-
lington Rd, Lincoln, RI 02865, uses 12
LED indicators to monitor line condi-
tions of the most common EIA signals:
TD, RD, RTS, CTS, DSR, DCD, TC, RC, DTR,
SQ, RI, and BUSY. Numbered and labeled
test points provide access to all 25 con-

ductors of the interface to allow connec-
tion of instruments for further analysis.

The unit is a PCB assembly housed in
an anodized aluminum case measuring
45x3x0.5"(11.4x7.6x 1.3 cm) and
may be permanently interconnected or
temporarily installed to verify proper ac-
tivity at the signal interface. D-type

WE PRICED
OURSELVES
RIGHT INTO
BUSINESS.

At about half the cost of most daisywheel printers, the Pertec
Stylist 360™ is making quite an impression.

Not simply because of the price, but because of the technology
behind it. In fact, feature for feature, it outperforms printers costing

twice as much.

Now if we can do this with a printer today, imagine what we’ll

do tomorrow.

For more information, write Pertec Computer Corporation,
Peripherals Division, 21111 Erwin Street, Woodland Hills, CA 91367.

Perfecting
‘Technology

PERIPHERALS

PERTEC
360
STYLIST
PRINTER

©1981 Pertec Computer Corporation
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25-pin connectors mounted at each end
of the monitor case and clearly marked
for proper polarity provide the DTE/DCE
interface. The case carries an EIA/CCITT
modem-terminal interface chart that lists
all pertinent designations of the 25 con-
ductors.

Circle 325 on Inquiry Card

Kit aids designers of
X.25-related circuitry and
development systems

Design aid for X.25 circuitry. Levels 1, 2,
and memory functions are premounted.
Large open board area allows designer to
prototype other X.25-related circuits

Architecture for x.25 Level 1 (serial 170
interface), Level 2 (logical link), and
memory interface are predesigned into
the board of the X.25 PACKIT, allowing
the designer to construct Level 3 soft-
ware for network control, develop a bus
or other interface for specific equip-
ment, or analyze Level 1 and Level 2 pro-
cedures. The kit has been developed by
Western Digital Corp, Telecommunica-
tions Div, 3128 Red Hill Ave, Box 2180,
Newport Beach, CA 92663.

The kit enables integration into any
development system, laboratory micro-
processor, or host system, and is de-
signed to save time in creating X.25 cir-
cuitry for specific hardware and
dedicated network applications. Heart
of the design aid is the company’s
wD2501 link level controller subsystem
that provides transparent, automatic,
and unsupervised control for executing
Level 2 link access procedures. The 8 x
14" (20.3 x 35.6-cm) vector board also
includes an RS423 interface, a crystal and
baud rate generator, DMA interface,
RAM/ROM/EPROM sockets, and a large
wirewrap area for prototyping. The kit
comes with assembly instructions and an
operations manual.

Circle 326 on Inquiry Card
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One of these cable assemblies can
cut your interference levels 59db.

Both meet RS-232-C specifications. Both are made by Belden using
rugged materials and proven designs.

But one is shielded. One is not. And that can make a big differ-
ence in critical data communications applications.

Although RS-232-C standards do not specifically call for
shielded interconnect devices, our research indicates that cable and
connector shielding is required to insure the signal integrity of the
assembly. In fact, transfer impedance, leakage current power spec-
trum, electrostatic discharge and interference susceptibility tests at

INTERFERENCE SUSCEPTIBILITY TEST

K
+1‘g e
: / +2V FIEC!EILE[R el
J INPUT lVOLTAG E(""
9 % 4 7 o, \
1 T o i
Voltage+—{— 3y -
y e 1] 0 AN [N\ SUPERIMPOSED
wave =y ] INTERFERENCE _
=25 }onln R X VOLTAGE
B v MEnEE

TIME \Shlelded assembly TIME

Unshielded bl
20 Iogjo%: 59db nshielded assembly
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Belden all demonstrate the value of Belden totally shielded
connector-cable assemblies over nonshielded assemblies.

With a complete line of rugged and highly reliable standard
molded connector designs including GPIB, and complete custom
design capabilities, we can make exactly what you need, when you
need it. And show you ways to increase perform-
ance without increasing costs. Whenever you
have a shielding need or a question involving
interconnect devices, contact Belden. We’ll
share our experience. For a free catalog,
write Belden Corporation, Interconnect
Systems Operation, 105 Wolfpack Rd.,
Gastonia, NC 28052. Phone: (704)
865-4513.

BELDEND

Coming through...

with new ideas for moving electrical energy

© 1981 Belden Corporation



Intel’s Series 90/iQX. The memory

Intel’s new Series 90/iQX is the first standard Intelligent
Memory System to offer continuous operation and high

maintainability at low cost.

Now, for the first time, OEMs can
design systems with built-in protection
against errors, downtime, and exces-
sive maintenance costs. How? With
Intel's new Series 90/iQX.

Series 90/iQX Intelligent Memory System

The iQX controller adds the intelli-
gence of an iIAPX 86 microcomputer

to the standard Series 90 Memory
System. Intelligence that monitors
memory operation directly, detects
and corrects errors, runs local or
remote diagnostics, and reallocates
memory space as required. All without
burdening the host system.

Fault-tolerant operation

Hard errors or soft, Series 90's iQX
controller uncovers them. Soft errors
are simply “scrubbed” and corrected.

In case of hard errors or device failure,

the controller routes data around the
problem, allocating spare memory as
needed. It then logs the error for
future reference.

With protection like this, the Series 90
system will continue operating unin-

terrupted until all spare memory is filled.

And thanks to the iQX's memory
status reporting, your customer will
know well in advance of memory
resource problems. Which not only
improves data integrity, but increases
reliability and reduces maintenance
dramatically.

Instant diagnostics

To keep users continually apprised

of conditions within their memory
system, the iQX controller provides
easy access to its complete diagnostic
file. Information can be accessed by
the host system either automatically via
a simple message-driven software
interface, or manually, using the iQX's
Service Communicator. This detach-
able terminal allows technicians to
instantly retrieve diagnostic data in
plain English through a compact,
alphanumeric keyboard/display. With
no interruption of the host computer’s
operation.

For fast, simple maintenance, system
diagnostics inform the user of any




machine with non-stop intelligence.

D My needs are immediate; have a
Sales Engineer call.

Please rush me — by first-class mail—
Series 90/iQX technical literature.

errors it has tracked —soft or hard,
correctable or avoidable —and their
precise location by row and column.

Many problems can also be solved
using the iQX's memory tasking capa-
bility to move data blocks as required.
Thentoo, the iQX monitors the system's
power supply and signals a warning

if voltages drop critically. As a final,
double protection, the iQX controller
even diagnoses its own operation
continuously.

Diagnosing from a distance

To reduce maintenance costs for
remote systems and networks, iQX
diagnostics can be accessed over
phone lines through a single diagnostic
station. By being able to analyze
problems from afar, you'll eliminate
unnecessary service visits and shorten
those that are required. And since
one diagnostic station can easily serve
up to 150 installations, the set-up

and ongoing diagnostic costs are
contained as well.

Consider the economics
The iQX's protection features offer
important economic advantages

for systems OEMs. Because of the
increased demand for fault tolerance
in today's marketplace, systems
equipped with iQX capability add
significant value to your products. In
fact, many applications simply could
not be justified economically without
such self-healing and remote mainte-
nance. Now, through Intel's leadership
in 16-bit microprocessing, the Series
90/iQX brings you this capability at
an incremental price only nominally
above that of ECC alone.

In sum, iQX gives your systems state-
of-the art fault protection, reduced
maintenance costs, and therefore
increased value. Best of all, Intel

is delivering Series 90 systems with
iQX right now. For detailed information,
return the coupon to Intel Corporation,
3065 Bowers Avenue, Santa Clara,

CA 95051. Telephone (408) 987-8080.
For hot line service, call (800)538-1876.
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Title

Organization

Address

City/State/Zip

Telephone ( )

Mail to: co7

Intel Corporation

3065 Bowers Avenue

Santa Clara, CA 95051

(408) 987-8080

Europe: Intel International, Brussels, Belgium

Japan: Intel Japan, Tokyo. United States and Canadian

. delivers
|n solutions




coOMM CHANNEL :

BRIEFS

Software package links Data General
minicomputers to UNIVAC main-
frames—Data communciations software
that allows NOVA and ECLIPSE minicom-
puters to connect to UNIVAC mainframes
using the NTR RIJE protocol has been in-
troduced by Gamma Technology, Inc,
2452 Embarcadero Way, Palo Alto, CA
94303. NTR workstation software sup-
ports all std protocol features including
multiple 1/0 streams, console, full-
duplex operation, space compression,
and remote operator control over output
peripherals. The software interfaces to
Data General’s RTOS, RDOS, and AOS.
Under A0S, jobs may be entered from
any user console, full 170 queuing
facilities are available, and multiple
workstations communications protocols
can be run concurrently.

Circle 327 on Inquiry Card

Processor links dumb terminals to 3270
devices—Designed to enable ‘‘dumb”’
terminals to communicate with equip-
ment in the IBM 3270 environment, C-80
terminal controller/concentrator allows
dial access from remote sites. The pro-
cessor has been introduced by Alanthus
Data Communications Corp, 6011 Ex-
ecutive Blvd, Rockville, MD 20852. It
can maintain simultaneous data link
connections with two separate host
mainframes or networks. TTY-
compatible to 3270 protocol conversion
capability is said to cut traditional CRT
workstation costs by as much as 75%.
The processor can work with as many as
25 terminals or workstations. Work-
stations can operate with the controller
located up to 1000’ (305 m) distant with
the integral rRS-422 interface; RS-232 inter-
face is also standard. Data rates to 19.2k
bits/s can be accommodated. Add-in of
processing power, additional memory,
and applications software is enabled by
modular design.

Circle 328 on Inquiry Card

A new long-life

alternative to trackbualils

With this new X-Y controller all you do is
slide your fingertip in the desired direction.

Then 3600 solid-state sensors embed-
ded in a tough plastic block along with VLS
hybrid circuitry detect the presence,
motion, and direction of motion of your
fingertip on the Touch Graphics™surface,
producing X- and Y- digital control signals
for all graphics applications.

The result is a cost-effective alternative
to trackballs, light pens, thumb wheels, etc.

CALL TODAY
This is a new micro-proximity touch-
sensing technology you should know
about. Call now for sales literature on this
and other control devices.

e

2346 Walsh Ave., Santa Clara, CA 95051
(408) 727-TASA ® TWX 910 338 7620
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Software brings electronic mail to Apple
users—Owners of Apple 11 desktop com-
puters can transmit charts, graphs, cor-
respondence, and entire programs to
other Apple computers over std
telephone lines using the Micro-Courier
software package from Microcom, 89
State St, Boston, MA 02109. A menu
driven program guides the user in plain
English. Transmissions can be sent
automatically enabling use of lower
nighttime telephone rates. Use of the
software package is said to enable trans-
mission of 1k words of text in one
minute for less than $0.25 as against a
comparable TWXT™ message cost of
$4.32.

Circle 329 on Inquiry Card

Viewdata software package conforms to
Prestel standards—ViewMax viewdata
software package comes separately or as
a complete ready to run viewdata system
when combined with the CLASSIC
minicomputer hardware. It is available
from Modular Computer Systems, Inc,
PO Box 6099, 1650 W McNab Rd, Ft
Lauderdale, FL 33310. The company’s
std operating system MAX IV supports the
system and enables combining ViewMax
with other applications. The package
conforms precisely to Prestel standards
as an information storage and retrieval
medium. Additional features simplify
creation, editing, and maintenance of
viewdata text and graphics. Menu selec-
tion and editing facilities are std and a
bulk update feature supports both in-
coming and outgoing updates. System
pricing ranges from a single processor
system to a maximum of 256 ports. The
software is sold with an indefinite life.
Availability is scheduled for Sept 1981.

Circle 330 on Inquiry Card

4800-bit/s modem added to Bell com-
patible series—A new addition to the
5000 Series of Bell compatible modems
from Codex Corp, 20 Cabot Blvd,
Mansfield, MA 02048, the 5208R
4800-bit/s modem is compatible with
Bell 208A and 208B and can operate over
both dial-up and leased lines. The device
features microprocessor controlled
adaptive equalization and a compromise
equalizer to reduce errors. A wide range
of fault isolation and error detection
functions are included. Line connection
is via an integral RJ-11C interface.

Circle 331 on Inquiry Card |
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'POWER-ONE
D.C. POWER SUPPLIES

Our customers select their favorite models

small floppies and mlcro«computers to Iarge main-

The choice wasn’t easy. Not with 105 open frame
linears and a full switcher line to choose from. Still,
he top models of the past year — proudly pnctured

low — have been named.

- Actually, this is a statement of Power-One’s most
~ popular D.C. power supplies — as determined by our
. ’customers. Obviously, applications vary widely, from

frame systems.

But one thing they all have in common. They’re built
by Power-One. Which means the most reliable power
supplies available, at the lowest cost possible.

So take a look at our entire line. Send for our new
1981 Catalog and Facuhties Brochure for details.

Switchers

Hi-Tech Design

High Efficiency - 75% min.
Compact/Light Weight
115/230 VAC Input

20 msec Hold-up

Totally Enclosed
Packaging

Two Year Warrantee

® 24 Hour Burn-in

SINGLE OUTPUT

5V to 24V Models

SD, 60W : $115.00
SF, 100W : $170.00
SK, 200W : $250.00

MULTIPLE OUTPUT
150 Watts

: I
*unl!!!”“”“"’
5V @ 20A 12V @ 3A
12V @ 5A 5V to 24V @ 3.5A

User Selectable
SHQ-150W : $295.00

OUME PIIIHTEII SUPPLY

5V @ 10A
+15V @ 4.5A/16A Peak

SP305 : $345.00

Disk-Drive

* Powers Most Popular
Drives

7 “Off the Shelf” Models
Powers Drives & Controller
UL & CSA Recognized
115/230 VAC Input

e o o o

5%" FLOPPY SUPPLIES

CP340, 1 Drive : $44.95
CP323, Up to 4 Drivers : $74.95

8.0” FLOPPY SUPPLIES

CP205, 1 Drive : $69.95
CP206, 2 Drives : $91.95
CP162, Up to 4 Drives : $120.00

WINCHESTER SUPPLIES

2 Models to Power any
Manufacturer’s Drive

CP379, CP384 : $120.00

Open-Frame Linear

* Industry Standard
Packages

115/230 VAC Input

+.05% Regulation

Two Year Warrantee

UL & CSA Recognized
Industry’s Best Power/Cost
Ratio

SINGLE OUTPUT

5V @ 3A 24V @ 1.2A
12V @ 1.7A 28V @ 1.0A
15V @ 1.5A 250V @ 0.1A

HB Series : $24.95

SINGLE OUTPUT

5V- @ 6A

24V @ 2.4A
12V @ 3.4A 28V @ 2.0A
15V @ 3.0A 48V @ 1.0A

HC Series : $44.95 to $49.95

DUAL OUTPUT

+12V @ 1.0A or
+15V @ 0.8A

HAA15-0.8 : $39.95

DUAL OUTPUT

+12V @ 1.7A or
+15V @ 1.5A

HBB15-1.5 : $49.95

TRIPLE OUTPUT

TRIPLE OUTPUT

5V @ 2A
+9V to £15V @ 0.4A

HTAA-16W : $49.95

5V @ 3A
+12V @ 1A or
+15V @ 0.8A

HBAA-40W : $69.95

POWER FAIL MONITORS

¢ Indicates pending
system power loss.

* Monitors AC line and
DC outputs.

e Allows for orderly data-
save procedures

PFM-1 : $24.95 PFM-2 : $39.95

NEW ‘81 CATALOG &

FACILITIES BROCHURE

Get your free copies now!

Phone or write us direct, or circle the

reader service number

SGPower-one

D.C. POWEr surrPLIES
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TECHNOLOGY REVIEW

32-bit data access architecture

supports I/0 intensive transaction processing

Architecture of Tandem NonStop |l system is made up of mul-
tiple, independent processors all interconnected by Dynabus.
Dual-ported I/O controllers allow each controller to be connected
to two different processors. Separate operations and service
processor provides entire system with operating and main-
tenance support

NonStop 1™, a fault tolerant, network
oriented computer system, fits online
transaction processing applications that
require hundreds of interactive terminals
and communications lines. The multiple
processor computer system, announced
by Tandem Computers Inc, 19333
Vallco Pkwy, Cupertino, CA 95014, ex-
tends the NonStop™ architecture
designed for continuous system opera-
tion and data integrity.

Key to implementing the system’s ex-
tended virtual address space which
places up to 1G bytes of data per pro-
cessor under control of the operating
system is a 32-bit data access architec-
ture. Systems are modularly expandable
from 2 to 16 processors with a fully

48

expanded system addressing up to 16G
bytes of virtual memory.

Architecturally the system is com-
posed of multiple independent pro-
cessors. Dual-ported 1/0 controllers
allow each controller to be connected to
two different processors. A separate
operations and service processor pro-
vides the entire system with operating
and maintenance support. Each pro-
cessor module is an autonomous com-
puter system with its own memory,
power supplies, diagnostic facilities, and
1/0 capabilities.

Each processor module includes an in-
struction processing unit (IPU), main
memory, Dynabus interface unit, 1/0
processor, and diagnostic data

transceiver (DDT) processor. The instruc-
tion processing unit is a microcoded pro-
cessor that uses stack architecture to
provide efficient implementation of high
level languages.

The 1pU is implemented using Schottky
TTL and has a microinstruction cycle
time of 100 ns. The basic set of 242
machine instructions provides stack
operations, 16-, 32-, and 64-bit integer
arithmetic, and byte oriented functions
such as scanning and comparing strings.
It also supports 32-bit extended address-
ing. The optional floating point instruc-
tion set provides 43 instructions for high
speed scientific calculations.

Instruction sets are implemented in
microcode located in a high speed con-
trol store. The control store has 8k
32-bit words of loadable storage and 1k
words of read-only storage. The I1PU
features a 2-stage pipeline that allows it
to fetch the next instruction while it exe-
cutes the current instruction.

Extended 32-bit addressing mode,
used primarily by the operating system,
allows access to the entire virtual
memory space. Efficient virtual to
physical address translations are accom-
modated by 1024 map registers residing
in high speed 32-ns access bipolar RAMs.

Each processor module contains a
separate processor dedicated to 1/0
operations. Because the 1/0 processor
operates independently from the IPU,
transfers are efficient and require a
minimum of IPU intervention. Every 170
device controller is buffered, allowing
transfers between main memory and the
controller buffer to occur at full
memory speed. The high speed 1/0 chan-
nels use burst multiplexed direct
memory access to provide transfer rates
of up to 5SM bytes/s; thus the aggregate
burst 1/0 rate of a fully configured 16
processor system is 80M bytes/s.

All processors are interconnected by
the Dynabus. This provides two in-
dependent high speed (up to 13M
bytes/s/bus) communications paths
among the system’s processors, with a
potential communications bandwidth of
up to 26M bytes/s. Transfers over the
bidirectional bus use a multiplexed
packet interleaved protocol to maintain
high speeds. Messages ae sent in 16-byte
packets and can be up to 32k bytes in
length. Each packet is protected by a
checksum with automatic retransmission
if an error is detected. Using the
Dynabus rather than the 170 channels for
interprocessor communication improves
system performance and leaves the 1/0
channels available to application pro-
grams. Circle 350 on Inquiry Card
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BUMPER CROP

8-inch Winchester Multi-User Systems. Now In Volume-$8,500.

Altos is delivering the cream of the
crop with their new 8-inch multi-user
Winchester disk systems. They're
freshly packed with the quality
features you expect from Altos, and
at a price you expect from Altos,
too—just $8,500.

Pick from two fully integrated
systems, each packaged in our new
compact, stylish cabinet suitable for
either rack mount or table top
applications. You get 10 MBytes of
reliable on-line storage in our 8-inch
Winchester drives. Then for system
back-up storage, you can select from

4 Users

Networking

System
Software

Floppy Disks:
.5Mb-1Mb
Mag Tape: 17Mb

Winchester Disk:
10Mb

SYSTEMS PICTURED:
ACS8000-10 (10Mb HD + 1 floppy) $ 8,500
ACS8000-10/MTU (10Mb HD + DEI Mag Tape) $10,990

either 8-inch, single or double-sided
floppy drives (ACS8000-10 and -10D)
or a Ya-inch magnetic tape drive
(ACS8000-10/MTU). And for powerful
performance, all of these Z80A*based
systems come complete with 208K
of RAM and 6 programmable serial
ports, ready to support four users.

Here's the most bountiful
selection of systems and capacities in
the field from the company that
knows how to deliver quality systems
in the volumes that OEMs need to
stay competitive.

And Altos supports these
systems with a broad software
selection including the three industry
standard operating systems—CP/M,
multi-user MP/M** and OASIS'.
These operating systems support
seven high level programming
languages: BASIC, FORTRAN, COBOL,
PASCAL, APL, PL/1and C. Also
available are comprehensive
communications packages: ASYNC—
Altos-to-Altos, BISYNC—Altos-to-
mainframe and full networking with
CP/NET. All are designed to run on a
high speed 800 Kilobaud networking
channel—standard with every
system.

The ACS8000-10 Winchester
systems join our growing family of
field-proven products. In just three
years, more than 8,000 systems
have been shipped to an OEM
customer-base.

Get to market fast. Harvest
your 8-inch Winchester system direct
from the heart of Silicon Valley. Call
or write today for specific product
information and OEM pricing. Altos
Computer Systems. 2360 Bering
Drive, San Jose, CA 95131, (408)
946-6700, Telex 171562 ALTOS SNJ.
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Packed with
Fresh Ideas

COMPUTER SYSTEMS

*ZBO0A is a registered trademark of Zilog. Inc.

**CP/M and MP/M are registered trademarks of Digital Research. Inc.
FOASIS is a registered trademark of Phase One Systems, Inc.
jdatapro is a registered trademark of Datapro Research Corp.

© 1981 Altos Computer Systems



TECH REVIEW

4V -digit intelligent
multimeter offers full
complement of facilities

As a multimeter, the portable 6504 offers
a 5-range measurement of dc and ac
voltage and current, with true rms ac
sensing, and 6-range measurement of
resistance. Basic accuracy of +0.03%
+2 digits and wideband ac frequency
response (to 20 kHz) place it in the
forefront of its class. The intelligent in-
strument, developed by Weston In-
struments, Inc, 614 Frelinghuysen Ave,
Newark, NJ 07114, has automatic self-
checking routines to make operating
procedures accurate and foolproof. The
few pushbutton keys required for com-
putation control are grouped with the in-
strument’s range and function controls
and large LcD readout display on a panel
measuring 8.5 x 3” (21.6 x 7.6 cm).

Any combination of six basic com-
puting modes is selectable by panel
pushbutton keys: filter, null, scale/
offset, percent deviation, max/min
monitoring, and hi/lo limits. All
measurements are scaled by the frontend
circuits to +4-V full-scale, and are ap-
plied to a dual-slope A-D converter. All
inputs to the converter are first routed
through a gain controlled preamplifier.
Current measurements are made by con-
verting current to voltage via range
switching current shunts. For dc current
measurements, the resulting dc voltage is
routed directly to the preamplifier. For
ac current measurements, the ac voltage
developed across the current shunts is
first applied to an ac converter and from
there to the preamplifier.

Voltage inputs are fed to an input
divider for scaling. Scaled dc voltages
are then applied to the preamplifier. Ac
voltages are first routed to the ac con-
verter as described for ac current opera-
tion.

Resistance is converted to dc voltage
by a constant current generator that
sinks a known value of current through
the resistance in accordance with the
selected range. The constant current
generator derives its reference from the
A-D converter reference. The precise in-
put divider resistance is used as a
reference resistance in the constant cur-
rent generator.

All measurements and resulting
displays are controlled by the micropro-
cessor. In addition to displaying numeric
readings and stored values, the LCD
readout provides a man/machine inter-
face that maintains continuous com-
munications with the operator through
its self-diagnostic ability and 8-word

48d

LCD DISPLAY

RANGE CONTROL

Weston’s 4% digit multimeter model 6504 provides wide ac bandwidth in both
average and rms sensing modes. All measurements and displays are controlled by in-
ternal microprocessor which also supplies intelligence for prompting and result com-

putation

prompting vocabulary. Computing
modes in use are also displayed, and
flashing symbols distinguish between
stored register values and realtime
readings; a flashing data signal appears
when data entry is required.

A rechargeable battery that enables
complete instrument operation for up to

8 hours without ac power is a standard
option. Also optional is an IEEE 488 inter-
face bus that permits the instrument to
be used with automatic test and data ac-
quisition systems. A series of probes is
also available to extend measurement
capabilities and utility of the unit.

Circle 366 on Inquiry Card

16-channel logic analyzers
operate to 20 MHz to aid
microcomputer development

The 16-channel LA-1020 logic analyzer
and LA-1025 digital system analyzer from
B&K-Precision, Dynascan Corp, 6460 W
Cortland St, Chicago, IL 60635,
monitor logic activity in complex digital
circuits under test, and process and
display captured data to permit rapid
analysis of circuit activity. Designed for
use in the design and development of
microcomputers and microcomputer
based products, the instruments present
data in both state and time domains.
State data are formatted in binary, oc-
tal, decimal, or hexadecimal codes on
the integral 12-digit LED display. Timing
diagrams of 16 channels by 16 words can
be displayed externally on most conven-
tional oscilloscopes. Clock pulses and
cursor are also displayed on the scope,
permitting both hardware and software
designers to display information in a

format suited to their preference. A
single front panel control selects
internal, asynchronous clock rates from
1 Hz to 10 MHz or one of two external,
edge selectable clocks for operation to
20 MHz.

Both units use an 18-bit pattern recog-
nition trigger to initiate recording into
the system memory, which is 16 bits wide
and 250 words deep. All 16 recording
channels are fully qualifiable. Two addi-
tional qualifiers aid in meeting unusual
trigger requirements. Front panel
switches are used to select a logic 1, 0, or
DON’T CARE state for the 18 inputs.

Trigger delay and location are deter-
mined by a flexible protocol that allows
delays to be set individually or in any
combination. Recording can be delayed
from 0 to 999 clock pulses that begin
after trigger word recognition or after
the last event delay occurrence. Trigger
word location may be established
anywhere within the 250-word memory,

(continued on page 48f)
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The important plus in matrix printers:

grafixPLUS.

Since their introduction in mid-1980, the Anadex high-
resolution DP-9500 Series matrix printers have set new
standards for printer quality and performance. All
models feature the rugged Anadex 9-wire print head
that combines long life with resolutions of 72 dots/inch
vertical and up to 75 dots/inch horizontal. With this kind
of resolution, fineline graphics (under data source con-
trol) and razor sharp characters are pluses built into
every printer.

Performance Plus

The full standard ASCIl 96 character set, with de-
scenders and underlining of all upper and lower case
letters, is printed bi-directionally, with up to 5 crisp
copies, at speeds up to 200 CPS. Models DP-9500 and
DP-9501 offer 132/158/176 and 132/165/198/220 columns
respectively. Print densities are switch- or data-source
selectable from 10 to 16.7 characters/inch. All char-
acters can be printed double-width under communi-
cations command.

Interface Plus

Standard in all models are the three ASCIlI compatible
interfaces (Parallel, RS-232-C, and Current Loop). Also
standard is a sophisticated communications interface
to control Vertical Spacing, Form Length and Width,
Skip-Over Perforation, Auto Line Feed, X-On/Off, and
full point-to-point communications.

Features Plus

As standard, each model features forms width adjust-
ment from 1.75 to 15.6 inches, shortest-distance
sensing, full self-test, 700 character FIFO buffer (with
an additional 2048 characters, optional), and a quick-
change, 6 million character life ribbon.

Quality Plus

Beyond the built-in performance of the grafixPLUS
series printers, the engineered-in quality and support
are equally important. The result? Approval of both UL
and FCC, Class A; operating noise levels under 65dbA;
and a nationwide service organization second to none.

To see for yourself why the grafixPLUS printers offer
more pluses for your printing dollar, contact us today.

Q)

ANadex

the plus in printers

Made in

US.A.

for the World

ANADEX, INC. 9825 DeSoto Avenue ¢ Chatsworth, California 9131, USA. e Telephone: (213) 998-8010 ¢ TWX 910-494-2761
U.S. SALES OFFICES, San Jose, CA (408) 247-3933  Irvine, CA (714) 5§567-0457 » Wakefield, MA (617) 245-2160 « Austin, TX (512) 327-5250

3

ANADEX, LTD. » Weaver House, Station Road e Hook, Basingstoke, Hants RG27 90V, England e Tel Hook (O25672) 3401 » Telex: 858762 ANADEX G
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ow RCA
CMOS bursts

into color.

New video interface Microboard has all
you need to design a custom terminal.

For the first time; a

CMOS Microboard with:

® up to 128 user-program-
mable characters

e 8 programmable colors, or

® black and white display

e audio output for tones or
white noise

e parallel input port for key-
board

e graphics and motion

e NTSC and PAL versions.
So you can:

e program graphs, charts,
messages

® get any combination of
sounds

® add a keyboard for human
interaction

Special characters.

Another reason to

switch to CMOS.

Overlay.

e use it with any RCA Micro-
board computer
® use our optional program-
ming design aid, the VIS
interpreter (CDP 18S835).
Plus, you get all the ad-
vantages of CMOS, making
it ideal for industrial controls.
For more information on
the CDP18S661, contact any
RCA Solid State sales office
or appointed distributor. Or
contact RCA Solid State
headquarters in Somerville,
N.J. Brussels, Belgium. Hong
Kong. Sao Paulo, Brazil.
Or call Microsystems
Marketing toll-free
(800) 526-3862.

Programmed sound.

48f CIRCLE 141 ON INQUIRY CARD

TECH REVIEW f

providing pre-, post-, and variable pre/
post trigger recording.

An event pulse output provided by the
analyzers increases versatility. The event
output of one analyzer can be connected
to the qualifier input of a second unit,
expanding the system to 32 channels at
speeds up to 10 MHz.

The LA-1025 offers added signature
analysis capability. Circuits are tested
using a data probe and control pod
which connect directly to the logic
analyzer. Signatures are displayed in the
most widely used industry coding for
modified hexadecimal format. The unit
is also capable of recording the occur-
rence of unstable or abnormal
signatures.

The units are interfaced to the circuit
under test through two TTL compatible
model LP-1 probes; LP-2 probes are
available for use with cMOS circuits. The
optional model LP-3 increases trigger
capability by adding 16 qualifiers.

Circle 367 on Inquiry Card

Daisywheel printers im
output quality using
direct drive mechanism

Sprint 7™ letter quality printer and
Sprint 9 printing data terminal replace
the steel drive cable and pulleys custom-
arily used in daisywheel printers with a
MicroDrive™ mechanism to offer better
print accuracy and reliability. An impor-
tant part of this innovation from Qume
Corp, 2350 Qume Dr, San Jose, CA
95150, is a direct drive system using a
custom drive belt made of DuPont
KevlarR, that reduces chassis stress and
results in longer life and superior print
quality.

The units offer print speeds of 45 or
55 chars/s. Improvements over earlier
models include 30% fewer parts, an in-
ternal power supply, and simplified ser-
vice access. MTBF has been increased to
3000 hours, and acoustic noise level has
been reduced to 65 dBA maximum.

The terminal version uses the industry
standard Rs-232-C interface to plug
directly into most minicomputers, and
provides all current word processing
functions. It offers a superset of the
Sprint 5 command set with enhance-
ments that include automatic logic seek-
ing bidirectional printing.

Circle 368 on Inquiry Card
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Thinisin!

Seagate Technology announces
another first. The inventor of the
5%-inch micro-Winchester™ now
brings you thin film heads and 12.76
megabytes on just two platters —
double the capacity of current ferrite
head drives.

The new ST512 micro-
Winchester with thin film heads stores
10202 bits per inch and doubles the number
of tracks from 612 to 1224. Increased bit
packing permits recording closer to the disc
center and eliminates the need for write
precompensation.

No change in form factor or
interfacing. The ST512 doubles storage
capacity without changing your system
configuration. Size and shape exactly match
Minifloppy and ST506 micro-Winchester.
Just as important, the ST512 uses the same
recording format, 5 MBits/sec. data transfer
rate and DC voltages. You can use the
same interface and power supply.

Think what ST512 could do for
your system. Perform interactive, on-line
_jobs without being disc limited. Offer faster
random access to inventories and other
long listings. Run prompt-driven tutorials
and other large disc-based programs. Share
storage resources in local networks. Serve
faster 16 and 32-bit machines. In short,
provide faster access to more storage in less
space.

For complete specifications, circle
our readers’ service number. To order an
evaluation unit, write,
telex or phone.

Seagate Technology

360 El Pueblo Road  Scotts Valley, California 95066 (408)438-6550 TELEX 172114 SCVL

East Coast Sales Office:

PO.Box 137 Allamuchy, New Jersey 07820 (201)852-6184

“Turning the tide in fixed disc technology”’

CIRCLE 142 ON INQUIRY CARD
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GET A CLEAR HONEST IMA

Computer data and graphic
displays never looked better,
brighter, sharper.

New Hitachi high resolution
in-line RGB color monitors utilize
wide video bandwidth and a
0.31 mm spacing between triad
pairs. The result? A trio-dot
density twice that of conventional
monitors!

Look at these advanced features

Adjustment-free convergence,
single PCB configuration, video
amplifier bandwidth from 50 Hz
to 25 MHz. Flexible frequencies
range from 15 to 18 KHz horizontal
and 50 to 60 Hz vertical. Monitors

® Hitachi America, Ltd.

provide high contrast and bright-
ness from black matrix and 85%
light transmission tubes. Can any
other maker match these
advantages?

Variety of Screens
You can select from a wide

CIRCLE 143 ON INQUIRY CARD

choice of screens to meet your
specific application needs: Normal
phosphor; long persistence
phosphor to virtually eliminate
flickering, or medium resolution
versions for most ambient

light situations.

Unsurpassed performance

Long time convergence stability
is assured due to self convergent
in-line guns and single PCB
reliability. Operator controls
include power on/off, degauss,
brightness, contrast.

Call or write for more
information.

100 California Street, San Francisco, Calif. 94111 Tel: (415) 981-7871
New Jersey Office: 6 Pearl Court, Allendale, N.J. 07401 Tel: (201) 825-8000




THE BROADEST LINE OF MINICOMPUTER

STORAGE SYSTEMS IN THE WORLD.

Made 'em available to you. So that you
can get the increased performance you've been
looking for.

How many times have you wondered
where you can get the kind of storage that
would really enhance your computer perfor-
mance? And how many times have you won-
dered why you couldn'’t get that from the
original manufacturer?

Well, when it comes to minicomputer
storage systems, you won't find a more reliable
source than Datum.

WE’D LIKE YOU TO MEET OUR FAMILY.

One of the greater limitations of the mini-
computer is memory capacity. That’s because as
a “smaller computer,’ the mini has very real
limitations on the amount of resident memory.
And that’s why a company like Datum is
dedicated to the development of reliable non-
resident memory products. Our outstanding
product family includes several standouts that
make minicomputers more manageable.

Our clan includes controllers, drives and
integrated systems. Our tape/disk controllers
and tape/disk drives could make all the dif-
ference for your minicomputer. And they're
compatible with DEC, Data General, HP, IBM
Series 1, Interdata and Sperry Univac systems.

What's more, when you're in the market for
minicomputer storage, you don't have to shop
around, piecemeal. Because our family has it.
All of it. We're price competitive and interested
in doing volume business both large and small.

NOW MEET THE WHOLE FAMILY.

To tell the truth, there’s more to our family
than just product. There's people, too.

Our people provide you with excellent
service from start to finish. From sales and
application/technical support to on-site instal-
lation. And our maintenance program services
all Datum products. Nobody serves you like
the people from Datum.

WE MAKE TRANSPARENT CLAIMS.

Datum products are software transparent.
That means, when you buy from Datum, your
purchase will be totally compatible with your
present system. As well as your future system,
should performance requirements change.

DATUM
MADE'EM

And it won't require you to turn your opera-
tion upside down. There’s no point in making
a capital investment that won't cooperate.

In fact, Datum is the expert in minicompu-
ter storage products. So when your computer
system needs its performance increased, don't
call a general practitioner. Call a specialist.
Because we can diagnose your application
requirements, prescribe a solution and come
up with the cure better than just about any-
body else.

But what's so unusual about that? After
all we're specialists. The minicomputer stor-
age specialists.

Why not call us today for a free checkup?

Datum, Inc., Corporate Headquarters:
1363 South State College Blvd., Anaheim,
California 92806. Telephone: (714) 533-6333,
Ext. 207, TWX: (910) 592-1289, Telex: 68-5579.
Toll Free: 800/854-4600 (Outside California)

patum

Storage Systems Division
CIRCLE 32 ON INQUIRY CARD



THE ABLE GENERAL-PURPOSE SERIES

Provides a wide range of practical and exclusive solutions to problems

facing the PDP-11 user.

QNIVERTER" opens the wonders
of the UNIBUS world to PDP-11/23

REBUS" meets or exceeds all DB11
performance specifications, fits

BUSLINKS, unlike the DEC
DL11-W, are software compatible

& LSI users, or lets Q-bus devices in-line with

be compatible with any PDP-11.

IBUS cable using
no additional backplane space.

with the original DA11-B driver.

QNIVERTER"™
(Q-BUS TO UNIB )
UNIBUS TO Q-BUS CON

N ’ 4

o
BUSLINK/UNI,
LSIORUTO Q
(CPU TO ( VK

UNIBUS TO U

Q-BUS OR Q-BUS TO Q-BUS)

N

EMULOADER" boots all the latest
peripheral devices and provides the
only fixed console emulator for

early PDP-11’s. bus load.

DUAL I/0" provides two full
DRI11-B DMA interfaces but takes
half the space and exhibits only one

INTERLINK provides DMA inter-
face and can function as one side of
a high-speed, half-duplex BUSLINK.

™
EMULOADER”
P LOADER

{5 )
INTERLINK/UNI

(DR11-B AND 'sDA11-B

'E-DR11-C
REPLA( NT)

&

Every product is designed exclusively for imple-
mentation in PDP-11 and LSI-11 computers. Each
is software compatible to the diagnostic level and
sells for less but does more than the competitive
product it is intended to replace. Ask for more
information. We’ll tell you all about the general-
purpose series as well as our special memory and
communications products, all of which currently
ship within 30 days ARO. Remember, we have a

veritable store of DEC computer enhancements.
They are all unique, and they all help you get
more out of your present computer.

Able,the computer experts
ABLE COMPUTER, 1751 Langley Avenue, Irvine,
California 92714. (714) 979-7030. TWX 910-595-1729.
ABLE COMPUTER-EUROPE, 74/76 Northbrook Street,
Newbury, Berkshire, England RG13 1AE. (0635) 32125.
TELEX 848507 HIULPHG.




TECH REVIEW

Prototype text to speech
system has unlimited
English vocabulary

Model TTS-X is a complete standalone
unlimited speech peripheral device.
Developed by Telesensory Speech
Systems, 3408 Hillview Ave, PO Box
10099, Palo Alto, CA 94304, this system
consists of 2 wirewrap and 10 printed
circuit boards mounted in a card cage.
Components mounted on these boards
include one 8085 and two LSI-11 micro-
computers, RAM, and programmable
digital signal processor chips. The card
cage, power supply, speaker, and tape
cartridge are packaged in an enclosure
with external user controls mounted on
the front panel; RS-232-C connectors used
for 170 are on the back panel.

The system receives full words as
strings of characters in Asci format.
These words are spoken in either lexical,
prosodic, or spell mode. In lexical mode
each word is pronounced with full nor-
mal stress (based on the lexical stress
rules for words) without regard to the
surrounding words. Prosodic mode
more closely resembles human speech in
conversation; an entire phrase is ana-
lyzed before speech begins, and each
word is stressed with relationship to the
surrounding words. Spell mode names
each character in the input string. Mode
of operation is selected by AscII input
control characters.

Incorporating a dictionary of 1500 ex-
ceptional words, the device speaks an
unlimited English vocabulary. The dic-
tionary contains words that are most
common in the English language and
those that do not follow the typical
phonetic rules of the language. Along
with this dictionary is a set of algorithms
that convert other words to phonemes.
A phonetic synthesis subsystem converts
the resulting phoneme, stress, and dura-
tion data to speech parameters which
drive the proprietary PDSP synthesizer to
create synthetic speech.

If operated in lexical or prosodic
mode, the system can speak indefinitely
at a maximum rate of 200 words/min.
Speech rate is controlled from a front
panel switch. Text input is an AscII for-
mat at 1200 baud based on RS-232-C
specifications. The external user’s con-
trol consists of variable speech rates be-
tween 50 and 200 words/min, and
volume control. Power requirements are
110 V, 60 Hz, 4 to 5 A.

Circle 351 on Inquiry Card

What can you honestly
expect from an interactive

data terminal that costs as
little as $255 OE.M.?*

Well, to begin with, color graphics.

RCA’s VP-3301 has unique color-locking circuitry that gives
you 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
LSl video control. 20 and 40 character formats. RS232C and
20 mA current loop. Six baud rates. Eight data formats. ASCII
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.

All this—for as little as $255. 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. Or call toll-free: 800-233-0094.

**Model VP-3303 with built-in RF modulator—$270. O.E.M.
*Quantity price. Monitor and modem not included.
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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 CF/M’
2.2 operating system.

Widest range. Morrow Designs
offers the widest range of hard
disk systems available from a sin-
gle supplier. 5%4," 8" 14!" Five to
over 100 megabytes of formatted
hard disk storage. $2,995 to
$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,t 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

Experience. As of April, 1981,
there were over fifteen hun-
dred Morrow Designs hard disk
systems successfully installed.
In fact, over 200 independent
systems integrators now use
our hard disks to solve their
mass storage problems.
Performance answers. Morrow
Designs hard disk systems have
been benchmarked against all
other systems. None is faster
under CP/M. Morrow Designs
hard disks operate at 10 times
the speed of a floppy disk
drive. Transfer rates range from
590,000 bytes to 900,000 bytes
per second. That kind of perfor-
mance can become addictive.
Cost effective answers. Compare
Morrow prices and performance
to anything presently available
for S-100 systems. You'll find
Morrow’s price/megabyte/
performance ratio to be
unmatched. Leadership in
disk systems technology
earned us leadership in
price/performance. And
that may have earned us
a call from you. Circle the
Reader Service Number
for our full line data sheets.
Can't wait? Call us at

(415) 524-2101. And yes, OEM quantity prices are

your money. available. LOOK TO MORROW FOR ANSWERS.

5221 Central Avenue, Richmond, CA 94804
(415) 524-2101

*CP/M is a trademark of Digital Research.

**Northstar is a trademark of North Star Computers, Inc.
tCromemco is a trademark of Cromemco, Inc.

ttExidy is a trademark of Exidy Corporation.
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TECH REVIEW

10M-byte removable
cartridge subsystem
based on flexible media

ALPHA 10, a 10M-byte removable car-
tridge storage subsystem, is based on a
technique for high density recording on
flexible media. The unit, developed by
Iomega Corp, 4646 S 1500 West, Suite
160, Ogden, UT 84403, includes disc
drive, integrated controller, and
10M-byte flexible media cartridge. The
subsystem package, including con-
troller, fits in the envelope of a standard
8" (20-cm) flexible disc drive.

A media stabilization system is used to
enable the flexible media to fly close to
the head, resulting in high density non-
contact recording. Embedded servo and
parity sector error correction further
enhance the high density and data
reliability achieved with the technology.

Competing favorably with Winchester
products in the same capacity range, the
unit’s average access time of 35 ms is
achieved by a simple PCB rotary ac-
tuator. A brushless dc drive motor spins
the media at 1500 r/min resulting in a
1.1M-byte/s transfer rate.
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1/0 subsystem provides
64M-bytes buffer memory,
streaming data channels

An enhanced 1/0 subsystem provides up
to 8M words (64M bytes) of buffer
memory, dual high performance chan-
nels for streaming data to central
memory, and support for online
magnetic tape. Developed by Cray
Research Inc, 1440 Northland Dr, Men-
dota Heights, MN 55120, the unit meets
the high throughput demands of the
CRAY 1/8 supercomputer.

The 170 subsystem, with its multiple
1/0 processors, acts as a data concen-
trator for input to the CPU and
distributes output from the cpu. In this
role, it handles 1/0 for a variety of front-
end computer systems and for peripheral
devices such as disc units and user sup-
plied magnetic tapes. An integral part of
models $/1200 through S/4400, the 170 sub-
system is composed of two to four 1/0
processors, buffer memory, disc control
units (DCU-4s), optional block multi-
plexer control units (BMC-4s), three CRT

consoles, and peripheral expander and
maintenance peripherals.

The 170 processors all interconnect
with each other and with buffer
memory. Connecting to the Cpu, to one
to three frontend computer systems, and
to maintenance peripherals via a
peripheral expander, the master 1/0 pro-
cessor handles communications protocol
with other mainframes.

A second processor, the buffer 1/0
processor controls system disc storage
and moves data between buffer memory
and central memory and the cpu. This
processor contains one to four DCU-4
disc controllers, each of which indepen-
dently controls up to four DD-29 disc
storage units. Each disc unit has a
capacity of 600M bytes.

Optional third and fourth 1/0 pro-
cessors each may support up to 16 addi-
tional disc units for a maximum system

capacity of 28.8G bytes. As an alter-
native, one optional processor may con-
tain 1 to 4 block multiplexer controllers.
Each BMC-4 consists of four channels.
Controller units for peripheral devices
such as magnetic tape units may be con-
nected to these block multiplexer
channels.

Buffer memory is a solid state se-
condary storage unit, consisting of
either 1M or 8M 64-bit words, that is ac-
cessible to all 170 processors in the sub-
system. I/0 processors connect to the
buffer memory through internal chan-
nels capable of transfer rates of over
800M bits/s. Bandwidths of approxi-
mately 1250M and 2500M bits/s are pos-
sible between buffer memory and up to
four 170 processors, depending on the
number of banks (8 or 16) in the buffer
memory.
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ASCIl encoded keyboards: as low as $46*
New lighter touch for
improved typing.

FREzHN

parallel or serial output.

gives aural key press feedback.

use in hostile environments.

*OEM price. Also available less case

RCA VP-600 series ASCII keyboards are available intwo formats. Youcan
choose either a 58-key typewriter format. Or a 74-key version which includes
an additional 16-key calculator-type keypad. Both can be ordered with

These keyboards, redesigned for lighter key activation and improved
typing capability, feature modern flexible membrane key switches with
contact life rated at greater than 5 milion operations. Plus two key rollover
circuitry. A finger positioning overlay. And an on-board tone generator that

The unitized keyboard surface is spillproof and dustproof. This plus high
noise immunity CMOS circuitry makes these boards particularly suited for

Parallel output keyboards have 7-bit buffered, TTL compatible output.
Serial output keyboards have RS 232C compatible, 20mA currentloopand TTL
compatible asynchronous outputs with 6 selectable baud rates. All operate
from 5 V DC, excluding implementation of RS 232C.

For more information contact RCA Customer
Service, New Holland Avenue, Lancaster, PA 17604.
Or call our toll-free number: 800-233-0094.
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Full travel membrane
keyboards seal switching
elements within sandwich
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Micro Switch’s full travel membrane
keyboard eliminates problems of stray
capacitance by use of floating pad ca-
pacitor plates. Fixed capacitor formed
between sense and float pads defines
closed key capacitance; variable
capacitor between drive and float pads
senses key actuation

Using variations of membrane tech-
nology, sealed, full travel capacitance
and contact keyboards and a flat touch
panel keyboard protect the signal gen-
erating elements with unusual sealing
and venting procedures. Micro Switch, a
Honeywell Div, 11 W Spring St, Free-
port, IL 61032, designed the keyboards
for use in low cost terminals being intro-
duced for industrial, commercial, and
home applications. The combination of
sealing, capacitor design, and shielding
makes for an electronic unity that per-
mits close tolerances, reduces impact of
stray capacitance, simplifies circuit
design, and improves overall reliability.

The sealed capacitance keyboard vir-
tually eliminates unpredictable signal
generation due to dust and moisture. Its
patentable capacitive network provides
the keyboard with superior overall per-
formance characteristics.

Membrane keyboards are constructed
from thin sheets of polyester film.
Polymer ink networks of pads and con-
necting lines have been screened onto
two of the Mylar sheets. These two
plastic sheets are separated by a spacer
sheet with cutouts corresponding to con-
tact pad locations. Depressing a keytop
brings the two screened ink networks
together to generate appropriate signals.

Venting the keyboards relieves inter-
nal pressure built up during storage at
temperature extremes or through mul-
tiple key actuation. Full travel key-
boards use a 6-layer sealing sandwich for
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internal venting. This permits full seal-
ing against fluids, moisture, and dirt.
Arranged top to bottom, drive layer,
spacer sheet, sense layer, pocket spacer
sheet, flexible diaphragm, and second
spacer sheet are bonded with adhesives
to form the sealed unit. Total thickness
of the sandwich is about 32 mils
(0.8 mm). Air pressure changes in the
switch cavities cause air to interchange
through small holes in the sense layer to
larger pockets in the first pocket spacer
sheet. The diaphragm between pocket
spacer sheets then flexes to normalize
the pressure in the switch cavities.

The problem of stray capacitance has
been minimized by using floating pad
capacitor plates that fit between the nor-
mal screened on drive and sense pads.
Drive pads (one per key) are inked onto
the bottom of the top sheet of Mylar.
Float and sense pads (one per key) are
inked onto the upper and lower surfaces
of the third layer of Mylar, with the float
pads on top so that one float pad comes
between every drive and sense pad. The
three pads form two separate capacitors:
a fixed capacitor between the sense and
float pads, which accurately defines the
closed key capacitance, and a variable
capacitor between drive and float pads,
which senses key actuation. During key
actuation, the drive pad is pushed down
through a hole in the spacer sheet
toward the float pad, increasing the
variable capacitance. The change in
capacitance is detected by the sense cir-
cuit before the drive pad reaches the
float pad. This permits electrical and
physical overtravel with no bounce or
teasing. Drive and sense lines are con-
nected to the printed circuit board elec-
tronics. This combination of variable
and fixed capacitors produces a pre-
dictable and reliable capacitive coupling.

To eliminate stray capacitance and
electrical noise in the closely spaced
membrane, the conventional method of
driving is inverted. All unused drive lines
are therefore grounded and act as a
shield. All unused sense lines are also
grounded. Grounding is accomplished
by a scanning chip in conjunction with a
microprocessor, effectively prohibiting
any interaction between key stations and
significantly reducing the impact of elec-
trical noise.

The hard contact keyboard is offered
as a wired-only unit and as an encoded
keyboard with 2-key rollover option.
Both capacitance and contact keyboards
offer standard or low profile key
modules that meet European standards

and provide operators with firm tactile
response. Since sensing elements are
found within the membrane layers, the
key actuator module has been simpli-
fied. It consists of housing, actuating
plunger, return (compression spring),
and snap spring, which provides the
definite hysteresis between operate and
release points that prevents teasing and
ensures positive contact.

The flat touch panel keyboard is made
up of only three membrane layers; vent-
ing takes place through channels formed
in the spacer and lower circuit layers. A
snap disc in each position offers tactile
feedback and protection of the switching
area against actuation by sharp objects.
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Micro-Winchester based
desktop computer offers
system development tools

Model xp/3 features a SM-byte micro-
Winchester hard disc for storage of
system programs and data, plus a
900k-byte double-sided GCR (group code
recording) minifloppy drive for 170 and
backup. This enables the system, from
Commercial Computer Inc, 7884 12th
Ave S, Minneapolis, MN 55420, to pro-
vide high capacity, fast access, low cost
storage with easy backup.

Compared with the industry standard
minifloppy, the micro-Winchester stores
30 times as much data, accesses data
twice as fast (170 ms average), and
transfers data 20 times faster (5SM
bits/s). Standard system features include
780 microprocessor, 64k of RAM (stan-
dard), a 1920-char crRT with antiglare
amber screen, serial communications
channel, and a Centronics-compatible
parallel printer interface. Options in-
clude up to two additional 5SM-byte
micro-Winchester disc drives in their
own cabinet and a selection of dot
matrix and daisywheel printers.

The unit is supported by the cp/M
operating system, with Microsoft BASIC
(interpreter and compiler), FORTRAN,
and COBOL available, as well as the
Wordstar word processing system. Also
offered are a group of software develop-
ment tools that allow the OEM to inter-
actively define and generate end-user
business software. Metasoftware™ pro-
duces business packages in highly struc-
tured BASIC source code that can easily
be modified to add specialized tasks.
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HOW TO COPY THE
MICROPOLIS 8"RIGID DISK DRIVE.

It’s bound to happen sooner or later. Someone will decide to copy
our 8" rigid disk drive. It happens to all industry-standard products.

So we're going to save someone the trouble and tell exactly how we
built our 8" drive. But we're not worried. Because, frankly, we don’t think
anyone else will want to go to the trouble we did to give you such a product.

First of all, our family of 8" rigid disk drives (9 to 45 megabytes)
comes with features you simply can’t find in the competition’s products.
Such as our low-cost intelligent controller board, designed to allow swift
integration into your existing system.

In addition to low power dissipation and fastest access time, we
also included a Quartz-locked, direct-drive, brushless DC motor. We gave
our rigid disk a braking mechanism, too. It extends the life of the disk by
not allowing the head to act as the brake. That’s a longer disk life for you,
and a higher MTBEF in the critical clean area. Next, we included our
balanced rotary voice coil positioner, which, together with the closed-loop
servo, absolutely protects against unexpected jolts, bumps, and shocks
during write operations which might otherwise result in off-track writing.

We enclosed the heads, platters, and positioner assembly in a
sealed clean area. No other drive has all active components outside the
clean area, for easy access and maintenance. So we can offer the longest
drive warranty in the business.

All this adds up to unprecedented quality, reliability, and stability.
And our 8" rigid disk fits into t<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>