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THE MEGKTEK DIFFERENCE *

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

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,

I/O interface which maps subrou-
tines, segments, and attribute infor-
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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 1024x1024, 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.

There is a Megatek difference
See it, believe it. Call or write: Megatek
Corporation, 3985 Sorrento Valley
Blvd., San Diego, CA 92121. 714/455-
5590. TWX 910-337-1270. European
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The more you know about
graphics, the more you lean
toward Megatek.

Headquarters, Megatek, S.A., Avenue
du Tribunal Federal, 34, CH-1000
Lausanne, Switzerland, Telephone:
41/21/207055, Telex: 25037

MEGA CH.

MEGATEK
CORPORATION

ry UNITED TELECOM COMPUTER GROUP




Only one company has the
complete range of disks and
disk backup—Kennedy

That's right. Ask any other supplier of peripheral Kennedy was the first to utilize the ¥a” 3M cartridge for disk
products for system backup, and you'll find that some can backup; Kennedy was the pioneer in Winchester disk

supply a disk, some can supply a cartridge recorder, others a technology, and was a leader in developing a low cost
streaming transport. But none can supply the choice which streaming tape drive.

Kennedy can offer. : All of these products were conceived and designed to meet the
Kennedy is the only company that can offer an SMD ’ need for reliable, low cost backup — for our systems or for any
compatible, 8" 40 MByte disk drive (Model 7300) and an 80 other system.

MByte 14” Winchester disk drive (Model 5380). To back them Kennedy has always backed its products. That's why we're No. 1.
up, Kennedy has a %4” cartridge recorder (Model 6450), and Call or write us about your problem.

AL
Model 6809, V2" Data Streamer Tape Transport. Vi Wbt B ot

KENNEDY

KENNEDY INTERNATIONAL INC. An Allegheny International Company
'l\JA.KGand aﬁ:laadinavia 1600 Shamrock Ave., Monrovia, CA. 91016
cGraw-ri ouse
' Shbreantiraers Hosd (213) 357-8831 TELEX 472-0116 KENNEDY
Maidenhead TWX 910-585-3249

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




LETTER-PERFECT PRINTER
DOUBLES AS DATA CRUNCHER.

Print two ways...correspondence quality and high speed data processing.
Now priced under $2000!

The new T-1805 dual purpose serial printer uses a unique
40 x 18 matrix dot pattern for high quality correspondence
printing; or, flip a switch, ituses a 7 x 9 matrix for high
speed data processing printing. In the high speed mode,
it generates reports at time-saving throughput rates
reaching 200 lines per minute. In the reduced speed
correspondence mode, its pivoting print head lays down
overlapping dots to create a letter-perfect character that
looks like it came from an office typewriter.

The T-1805 is the latest evolution in the popular and
proven T-1000 series of serial printers. As such, the

T-1805 offers the same quality construction, high reliabil-
ity, ease of operation and operator conveniences. Plus,
for the benefit of the office crew, the T-1805 is exception-
ally quiet. Its 53 dbA noise level ranks it as the quietest
impact printer on the market.

There’s much more to tell, so visit or call your
Mannesmann Tally sales outlet today.

Mannesmann Tally, 8301 South 180th Street, Kent, WA
98031. Phone (206) 251-5524.

Printers for the long run.

MANNESMANN PF=Sadass

TALLY
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UP FRONT

Memory expansion for IBM personal computer

Membership offered

Ada to run on Z8000

Acquisitions

Up to four times the amount of memory previously available for the IBM
personal computer will be available in a high capacity memory expansion
board announced by Datamac Computer Systems. Users will be able to
directly address up to 1M byte of memory. Boards will contain 64k, 128k,
192k, or 256k bytes, with parity. The 64k-byte board is now available

at $499.

in software protection association

Applications are being accepted for 1982 membership in the Association for
Software Protection (ASP), a nonprofit organization incorporated in May
1981 to reduce software piracy. Proposed ASP services include a bimonthly
newsletter containing protection information, including case histories,
legislative update, and responses to members’ questions; an information
library on international software laws and customs; research on various
software protection subjects; and an education program for end users
unfamiliar with proprietary software licensing requirements. There may also
be conferences and seminars, practical protection assistance, referral
services for end users, and educational packages for both developers and
users.

ASP services will be available to participatory members at a fee of
$350/year. Associate members, for $150/year, will receive copies of the ASP
newsletter, a membership list, and active protection benefits; other services
will be available for an extra fee. Membership applications and information
are available from Ms Robin Robinson, President, ASP, 10143 Leona Ave,
Tujunga, CA 91042 (tel: 213/957-2900).

Zilog, Inc and Litton Systems, Inc, Data Systems Div have agreed in
principle to cooperate on a program to develop an Ada compiler for the
78000 16-bit microprocessor family. A 16-bit System 8000 will be used as the
host for developing the compiler. Once the programming language has been
converted, the compiler will be submitted to the Department of Defense for
certification.

Boards of directors of both companies have agreed in principle to the
acquisition of Four-Phase Systems, Inc by Motorola, Inc as a wholly
owned subsidiary, subject to the execution of a definitive agreement and its
final approval by the boards of directors of both companies and of Four-
Phase stockholders. The agreement is based on a stock exchange of
between 0.634 and 0.763 Motorola shares per Four-Phase share.

An agreement in principle has been signed for the acquisition of
Magnuson Computer Systems, Inc by Storage Technology Corp, to be
accomplished by the exchange of 0.35 share of Storage Technology
common stock for each outstanding share of Magnuson common stock.
The merger is subject to approval of a definitive merger agreement by the
boards of directors of both companies and of Magnuson shareholders.

Gould Inc and American Microsystems, Inc announced that both boards
of directors have approved an agreement in principle, under which AMI
would become a wholly owned subsidiary of Gould. Terms of the
agreement call for 1.78 shares of Gould common stock to be issued for
each outstanding share of AMI common and preferred stock.
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UP FRONT

Standard chosen for 3" floppy disk

Pretriggers
Control & automation

Computers

Integrated circuits

Memory systems

Data communications

Microprocessors/
microcomputers

Three companies that have been conducting research on development of a
small size floppy disk—Matsushita Electric Industrial Co, Ltd; Hitachi,
Ltd; and Hitachi Maxell, Ltd—have standardized a format for their own
use for the 3” “‘compact floppy disk.’’ They plan to propose this format to
disk and hardware manufacturers as an industry standard.

Suggested specifications include recording capacities of 125k bytes single-
side and 250k bytes double-side, recording density of 4500 bpi, and data
transfer rate of 125k bps for an FM recording system and double for an
MFM system. Track density will be 100 tracks/in with 40 tracks/side, and
rotation speed will be 300 rpm.

Automation of the design process has become the key to economic success
for many companies. Recent announcements from 10 different companies
emphasize that CAD/CAM systems and software are evolving into cost-
effective industrial tools that enable development of more complex design
and design documentation.

Plans for the CRAY-2 computer under development call for a 32M-byte
memory size and a CPU with a 4-ns cycle time. To help accomplish this, the
design will include ECL chips housed in tightly packed modules that are
immersed in an inert fluorocarbon cooling liquid.

Texas Instruments Inc has broadened its offerings of voice synthesis
products and introduced SDS, a speech development system for OEMs.

By adding metal interconnects to fixed component arrays, Micro-Circuit
Engineering produces semi-custom bipolar linear devices within a few weeks
and at lower cost than for full custom circuits. The recently introduced
Uniray series contains 14 basic arrays.

Super Sidewinder streaming cartridge tape drives from Archive Corp
provide 45M-byte formatted capacity with a transfer rate of 90k bytes/s.
Basic and intelligent models are available to back up both 8” and 14”
Winchester disk storage, with streaming at 90 ips.

Either one or two Marksman disk drives of 20M to 160M bytes and up
to four 30- or 90-ips intelligent tape drives can be controlled by Century
Data System’s Marksman T series formatter. Combining disk controller,
tape controller, and host interface on a single PC card provides increased
data transfer rates, offline backup and restore capability, and simplicity in
the host interface.

Claimed to be the first 5.25” Winchester drive with both fixed and
removable disks, DMA Systems’ Micro-Magnum 5/5 has a capacity of 6.75M
bytes unformatted and 5M bytes formatted.

Two to 30 computers can be networked and up to 60 operations
simultaneously performed with Zeda Computers’ InfiNet. This local area
networking system allows individual microcomputers to handle local tasks
in parallel with other processing.

A distributed microprocessor architecture that dedicates individual
application processors to each function or task and that links each
processor via a shared high speed data bus is the basis of DOSC’s claim for
virtually eliminating computer downtime.

Equivalent in power to a desktop computer, yet weighing less than a
pound including keyboard and display, a handheld computer system from
the Quasar Div of Matsushita Electric Corp of America fits into an attache
case along with NiCd battery and six peripherals, including optional
modem and printer.

Postmaster: CHANGE OF ADDRESS—FORM 3579 to be sent to Computer Design, Circulation
Dept, PO Box 593, Littleton, MA 01460. (USPS 127-340)




WHAT’S THE BIG IDEA?

[ Send me your 16-page brochure detailing BULK SEMI.
[J Please call me to discuss my application.
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GOMPUTER DESIGN

System technology

26 Microprocessors/microcomputers: Compact single-board 16-bit computer
supported by Pascal development package

48 Control & automation: Broad range of CAD/CAM systems spans needs of
small to large organizations

52 Development systems: Multi-user development system supports design
team approach

56 Computers: More powerful and lower cost computers introduced
58 Data communications: Product family interfaces DEC systems to Ethernet

local area network
64 Software: Operating system kernel enables realtime microprocessor
operation

66 Peripherals: Interactive graphics system supplies Pascal procedures for
application development

40 Totally independent, 72 Integrated circuits: 1024 x 8 PROM well suited for pipelining
duplexed boards that operate in 76 System elements: Solid state digital switch leads to high reliability motor
parallel and contain their own 3 .

78 Test & measurement: Automatic test systems respond to escalating

checking logic and diagnostics rdhal e ; e
form bfckbgone of confinuous demands by combining in-circuit and functional test capabilities

processing system

System design

175 Software: Hosted software for microcomputers
by Douglas E. Wrege—Offloading the task of software development
onto a larger host system can provide the advantages of high level
language and compiled code optimization often not available on the
target system

183 Memory systems: Solving the fixed disk backup dilemma

by Erik Solhjell—When using series streaming of tape cartridge drives
for Winchester backup, compatibility with the proposed ANSI standard
interface is an extra benefit

189 EMI protection: Designing for compliance with FCC EMI regulations

by Eric VanderHeyden and Jerry H. Bogar—Early planning to meet the
latest FCC requirements on conducted and radiated emission is essential
to cost-effective engineering of computer related products

203 Data communications: Pulse codes in serial data communications

by Lester S. Sanders—Definitions of some of the more commonly used
encoding schemes, along with an in-depth analysis of NRZ and
Manchester codes

186 Circular buffer in fixed disk drive combines
features of both dual buffer and FIFO systems

ISSCC ‘82

212 Like its predecessors, the IEEE’s 29th annual International Solid State
Circuits Conference will include both discussions on state of the art solid
state circuit technology and disclosures on what to expect in the near
future. This conference includes several informative evening panel
discussions, as well as the many standard daytime sessions
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Special report on memory systems design

The first of 1982’s ‘‘Design Frontier’’
special reports includes a scheme for mixing
different memory elements to improve
price/performance ratios; an update on the
state of the DRAM art; the second in a series
on 2-bit error correction; a mainframe

91

memory management scheme for

microcomputers; a scheme for enhancing
processor performance through memory

partitioning; and a VLSI approach to
providing cache memory needs

System components

This month’s cover, entitled
““Hosted software for

223 Memory systems microcomputers, ’’ was generated
226 Integrated circuits using a Digitql Effects vp-3 and
228 Interconnection & packaging D48 color printer by Larry Gartel
230 Power sources & protection
236 Data communications
244 System elements
246 EMI protection
246 Development systems
248 Data conversion
248 Computers
249 Interface
250 Microprocessors/microcomputers
252 Test & measurement
255 Software
256 Peripherals
Departments
3 Up front 268 Designers’ bookcase

11 Editorial 269 Advertisers’ index

16 Calendar 271 Career opportunities
220 System showcase 273 Reader inquiry card
266 Literature

Designers’ Preference Survey*

239 Computers, graphics & software

*Appearing in Domestic issues only

Editorial reviewer for this issue:

William G. Henrikson
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7 reasons why the K100-D

now the world's best-selling logic analyzer.

How the general-purpose K100-D beat out H-P to become #1.

Not so long ago, Hewlett-Packard
logic analyzers were the industry
standard. We asked digital design-
ers to compare the K100-D with
H-P’s popular 1610B and 1615A
logic analyzers before making any
buying decision.

In head-to-head comparison, the
K100-D came out looking so
good, it's now the best-selling
logic analyzer in the world.

Here's why:

1. It’s easy to
systematize.

For automated troubleshooting
and production ATE, the K100-D
features a fully-programmable
GPIB interface.

To help you support a wide
variety of bus-oriented systems,
there are standard high-perform-
ance probes, specialized probing
accessories and detailed appli-
cation notes available on all the
popular microprocessor systems
currently in use.

The T2 “top hat” for the

analyzer remote diagnostic
capability. Other options
include the GPIB Analyzer

2. It’s concise.

The K100-D monitors 16 channels
in time domain, 32 in data
domain, so you can probe
enough points to pin down prob-
lems at their source.

3. It’s fast.

A 100 MHz clock rate resolves
signals to 10 nanoseconds. The
front end is also sensitive enough
to capture glitches as narrow

as 4 ns.

4. It’s deep.

1024 words deep in memory—for
faster, more accurate debugging.
The K100-D extends the length of
data you can trap from your
system at any one time.

5. It’s clear.

The K100-D has a large keyboard
and interactive video display,

a comprehensive status menu,
highly useful time domain display,
and data domain readout in user-
specifiable hexadecimal, octal,
binary or ASCII.

K100-D provides logic

and RS232 Serial Data
Analyzer.

6. It has remote
diagnostics.

A new T-12 communications
interface option lets your field
troubleshooters share their
system observations with the best
engineers back at headquarters.
Remote diagnostics provide faster
debugging and save a lot of time
and travel for your most valuable
people.

7. It’s well supported.

You get full applications support
from the experts in logic analysis.

For a free copy of our “Logic
Analyzer Comparison Guide,’
request card for microprocessor
system application notes, and
T-12 Communicator information,
just circle the appropriate reader
service numbers. Or contact
Gould, Inc., Instruments Division,
Santa Clara Operation, 4600 Old
Ironsides Drive, Santa Clara, CA
95050, phone (408) 988-6800.

Circle 5 for Comparison Guide
Circle 6 for App. Note request form
Circle 7 for T-12 communicator data

=3 GOULD

Electronics & Electrical Products




SMC UPDATE NO. 4

If you need Floppy Disk

Controllers immediately—
come to Standard Microsystems.

Standard Microsystems announces
totally pin-for-pin compatible alter-
nate source versions of the FD 1791
family of industry-standard Floppy
Disk Controllers/Formatters — and
all 6 configurations are available for
immediate delivery!

Our FDC 1791 family of MOS/LSI Con-
trollers/Formatters can provide all of
the functions to read or write data to
any type of Floppy Disk Drive. These
devices are manufactured with Stan-
dard Microsystems’ patented
n-channel COPLAMOS® process and
are available in 40 pin plastic or
ceramic packages. !

If you need one of our FDC 1791 series
controllers for current production,
or are considering a new floppy disk
system design, call or write us for
detailed technical specifications and
aquote. You'll be glad you came to
Standard Microsystems!

SMC’S FDC 1791 FAMILY :

single-density; system 34 compatible,

FDC 1791:1BM 3740 compatible,

FDC-1791
FAMLLY

double-density. Can read/write and
format a double-density diskette,
including address mark detection, FM
and MFM encode and decode logic,
window extension and write pre-
compensation.

FDC 1792: Operates in the single-
density mode only

FDC 1793: Same as the FDC 1791 -
except data lines are TRUE

FDC 1794 : Same as the FDC 1792
except data lines are TRUE

FDC 1795: All the features of the
FDC 1791 plus double-sided disk
drive control

FDC 1797: All the features of the
FDC 1793 plus double-sided disk
drive control

{

FDC-1791
FAMILY

/

DARD MICROSYSTEMS |
PORATION et

35 Marcus Bivd. Hauppauge, NY 11788 (516)273-3100
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EDITORIAL

THE YEAR AHEAD

will find a special report section in Computer
Design every month. We have chosen the
subjects of these ‘‘Design Frontier’’ reports to
include software, systems and peripherals, and
system ICs and components. System Design, our
section for general interest feature articles, will
continue to bring you a balanced selection of
articles ranging from system software to system
components. In addition, as you may have
noticed already, we are broadening our scope to
include articles of professional interest to senior
systems designers. Coverage of legal topics in
software and hardware will continue because
response to the articles we published last year
was high.

We plan to broaden our overseas coverage to
pace some of the exciting new development work
that is beginning to make its presence felt in the
United States. This year will mark our first show
participation abroad—we will be at the Hanover
Fair this spring and Electronika in the fall. For
our overseas readers, most of whom are in the
EEC, we are planning a special edition of
Computer Design starting with the March issue,
which will be distributed at the Hanover Fair.

Looking back on 1981 for a moment, all of us
at Computer Design thank you for your
feedback: both the praise and the criticism.

We have diligently
attempted to apply your
suggestions to the
redesign that appeared
first in September, and
will continue our efforts
through 1982 to put
together the best package
possible. We will also try
to keep Computer Deszgn '
fluid—to be responsive to your needs and as
dynamic as our rapidly evolving technology.

I would like to encourage all of you to share
your technology and expertise with each other by
submitting your ideas to us. If you would like to
write an article for Computer Design, circle 503
on the reader service card and we will send you a
copy of our Author’s Guide.

On behalf of the cD staff, I wish you a very
happy, healthy, and professionally satisfying
1982!

A

Saul B. Dinman
Editor in Chief

Best Technical Article of the Month—August
‘““Touch-Sensitive Screens Ensure a User Friendly Interface’’

Henry H. Ng and Steven J. Puchkoff, Interaction Systems, Inc

This article will now compete with other monthly winning
articles for the 1981 Windjammer cruise award.

JANUARY 1982
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TEK DAS 9100

DIGITAL
ANALYSIS SYSTEM

Tektronix introduces 132
state of the art logic analyzers, in one.

A new concept in logic analysis.

Now you can have a single logic
analysis system that is both configurable
and upgradable. All with unprecedented
performance and flexibility.

It's the DAS 9100. A single mainframe
that houses up to six card modules. With
acquisition speeds up to 660 MHz, timing
resolution down to an unprecedented 1.5
ns, data widths up to 104 channels and
synchronous or asynchronous operations.

And for the first time, you can com-
bine pattern generation with data aquisi-
tion. Pattern generation provides stimulus
data widths up to 80 channels and speeds
up to 25 MHz.

Need I/O capability? There's an op-
tionthat adds RS-232, GPIB and hard copy
interface. And another for a built-in mag-
netic tape drive system.

Select your own width and speed
combination, for data acquisition.

DAS 9100 gives you four different
data acquisition modules to use as building
blocks. Each has its own data width and
maximum speed: 32 channels at 25 MHz;
8 channels at 100 MHz with glitch memory;
4 channels at 330 MHz or two channels at
660 MHz. Modules can be combined to
give you the performance you need.

Need high speed performance? One
module can track your system clock (syn-
chronously) at speeds up to 330 MHz or
provide asynchronous sampling to 660
MHz. The eight channel module provides
both synchronous and asynchronous
sampling at 100 MHz. And the 32 channel
module can be used to arm the trigger on
those with higher acquisition rates.

To obtain the data width and speed
your application calls for, simply select the
appropriate combination of modules and
add on later as your needs change.

To back it all up, there's powerful
triggering, programmable reference mem-
ory and multiple clocks. Plus glitch trigger-
ing, with a separate glitch memory for

unambiguous glitch detection and our
unique, new “arms mode” allows timing
correlation between synchronous and
asynchronous data.

DAS 9100 integrates the power

of pattern generation with

data acquisition.

At last, you can have a tool that cov-
ers your digital system debugging needs.
By combining pattern generation and data
acquisition modules, you can stimulate
your prototype while simultaneously
analyzing its operation. Allowing you to
enter a whole new dimension of design
analysis and verification.

Pattern generation capability is built
around a 16 channel, 25 MHz module.
Through additional expansion modules,
you can raise the total to 80 channels while
maintaining full system speed. The pattern
generator allows interaction with the proto-
type through data strobe outputs and ex-
ternal control inputs, including an interrupt
line. The generated pattern can even be
changed based on the data acquired by
the logic analyzer.

The DAS 9100 lets you start debug-

ging hardware even before your software is
available. Pattern generation makes it all
possible.

With plenty of room for mainframe
options to fit your application.

A powerful I/0 option adds RS-232,
GPIB and hard copy interace for full remote
programmability. A built-in magnetic tape
drive using DC-100 cartridges is also
available, so you can save whole or partial
instrument setups for recall. Pattern gener-
ation routines and reference memory data
also can be stored.

DAS 9100 easy-to-use keyboard
and menus tie it all together.

Operation of your DAS 9100 is simple
and straightforward. Selectable menus
help you set up trigger conditions, select
data formats, and define voltage
thresholds. You can even define your own
mnemonics to fit the data under test.

How does it all go together?

In whatever combination your appli-
cation calls for, or choose one of these
pre-configured packages from Tektronix:

The DAS 9101. 16-channels of data
aquisition at 100 MHz.

The DAS 9102. 32-channels of data
aqusistion at 25 MHz plus 16-channels of
pattern generation.

The DAS 9103. 32-channels of data
aquisition at 25 MHz plus 8 more channels
at 100 MHz. And 16-channels of pattern
generation

The DAS 9104. 80-channels of data
aquisition, with 64-channels at 25 MHz and
16-channels at 100 MHz. Plus a 16-channel
pattern generator with a built-in DC-100
magnetic tape drive.

Backed by Tektronix support.

You get a world-wide service organi-
zation, extensive documentation and ap-
plications assistance.

Contact your Tek Sales Engineer for
more information. Or call us toll-free.
1-800-547-6711, in the U.S. In Oregon,
1-800-452-6773.

Copyright © 1981, Tektronix, Inc. All rights reserved. 933-1

For further information, contact:

U.S.A,, Asia, Australia, Central & South America, Japan
Tektronix, Inc., PO. Box 4828, Portland, OR 97208, Phone
800547-6711, 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

Canada, Tektronix Canada Inc., PO. Box 6500, Barrie, Ontario
L4M 4V3, Phone: 705 737-2700



FLEXIBLE SOLUTIONS
FOR A FUTURE OF CHANGE

The One. Digital Analysis System.

Options

Tektronix

COMMITTED TO EXCELLENCE

Circle 9 for Literature
Circle 11 for Sales Contact
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Use Megalink™ for

1 Megabit/sec DMA transfer
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DEC and Intel processors
on local networks up to
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Wanda Holt

computrol Sl Sorvices st

Editorial & Executive Offices

~ 15 Ethan Allen Highway 51425’?2??21%’4‘52%%“' g
Ridgefield, CT 06877-6297 USA (617) 646-7872
(203) 544-9371 Editorial manuscripts should be

addressed to Editor, Computer
Design, 11 Goldsmith St., Littleton,

MA 01460. For details on the

*DEC, Q bus, and Unibus are trademarks of the Digital Equipment Corporation. preparation and submission of

Intel and Multibus are trademarks of the Intel Corporation. manuscripts request a copy of the
)

“‘Computer Design Author’s Guide.”’
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ters set the pace.

e've become an integral part of the Gould
tronics and electrical family and changed our

“name to Gould Inc., S.E.L. Computer Systems
ivision. Everything’s in place and it fits perfectly.

While you won't be seeing the name SYSTEMS,

_our dedication to high-performance, real-time
- computation hasn’t changed. You'll see our
gw face, but not any difference in operating
p ﬁosophy In fact, as one of the key elements in

will increase our capabilities and
then our leadership position in the 32-bit
puter marketplace.
nuing efforts, coupled with the
pertise and resources available,

allow us to serve you even better than before.
By advancing present products. Accepting new
challenges. Reaching new markets. You can
look for realistic, sustained growth. Growth that
reaffirms our commitments to you.

Check out our new identity. All the pieces are
now in place. And, Gould S.E.L. is the right place
to go for all your computational needs.

Gould Inc., S.E.L. Computer Systems Division,
6901 West Sunrise Boulevard,

Fort Lauderdale, Florida 33313. 1-305-587-2900.

== GOULD

Electronics & Electrical Products
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GALENDAR

CONFERENCES

FEB 10-12—Internat’l Solid State
Circuits Conf, Hilton Hotel, San
Francisco, Calif. INFORMATION:

L. Winner, 301 Almeria Ave, Coral
Gables, FL 33134. Tel: 305/446-8193

FEB 21-23—Non-impact Printing
Technologies Data Base Access
Meeting, Sheraton Fisherman’s Wharf,
San Francisco, Calif. INFORMATION:
Linda M. Tempero, Advanced
Technology Resources Corp, 6256
Pleasant Valley Rd, El Dorado, CA
95623. Tel: 916/626-4104

FEB 22-25—COMPCON Spring, Jack
Tar Hotel, San Francisco, Calif.
INFORMATION: Harry Hayman, PO
Box 639, Silver Spring, MD 20901.
Tel: 301/589-3386

MAR 1-4—Robots VI Conf and Expo,
Cobo Hall, Detroit, Mich.
INFORMATION: Public Relations Dept,
Society of Manufacturing Engineers,

1 SME Dr, PO Box 930, Dearborn, Ml
48128. Tel: 313/271-1500

MAR 3—California Computer Show,
Marriott Hotel, Anaheim, Calif.
INFORMATION: Carol Reimer, Norm De
Nardi Enterprises, 289 S San Antonio
Rd, Suite 204, Los Altos, CA 94022.
Tel: 415/941-8440

MAR 15-17—Human Factors in
Computer Systems/NBS, Gaithersburg,
Md. INFORMATION: Wilma Osborne,
A265 Technology Bldg, Nat’'l Bureau of
Stds, Washington, DC 20234.

Tel: 301/921-3485

MAR 19-21 —Computer Faire,

San Francisco Civic Auditorium and
Brooks Hall, San Francisco, Calif.
INFORMATION: Laurie McLean,
Computer Faire, 333 Swett Rd,
Woodside, CA 94062. Tel: 415/851-7075

MAR 22-25—Interface Nat’l Conf and
Expo for Data Communications/
DDP/Networking, Dallas Conv Ctr,
Dallas, Tex. INFORMATION: The
Interface Group, PO Box 927, 160
Speen St, Framingham, MA 01701.
Tel: 617/879-4502; 800/225-4620
(outside Mass)

MAR 23-25—Southcon, Sheraton Twin
Towers Hotel, Orlando Hyatt Hotel, and
Holiday Inn International Drive,
Orlando, Fla. INFORMATION: Robert
Myers, Electronic Conventions, Inc, 999
N Sepulveda Blvd, El Segundo, CA
90245. Tel: 213/772-2965
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MAR 23, MAR 25, AND APR 14—
Invitational Computer Confs, Dallas
Marriott, Dallas, Tex; Adam’s Mark
Hotel, Houston, Tex; and Sheraton
Southfield, Southfield, Mich.
INFORMATION: B. J. Johnson &
Assocs, Inc, 2503 Eastbluff Dr, Suite
203, Newport Beach, CA 92660.

Tel: 714/644-6037

MAR 25—ANSI and AFNOR Public

Conf, Grand Hyatt Hotel, New York, NY.

INFORMATION: Priscilla F. Trias,
American Nat’l Stds Inst, Inc, 1430
Broadway, New York, NY 10018.
Tel: 212/354-3315

MAR 30-APR 1—INFOCOM ’82, Joint
Conf of the IEEE Computer and
Communications Societies, Las Vegas,
Nev. INFORMATION: Harry Hayman,
PO Box 639, Silver Spring, MD 20901.
Tel: 301/589-3386

APR 5-7—0Office Automation Conf,
Moscone Ctr, San Francisco, Calif.
INFORMATION: Betty Lou Cooke,
American Federation of Information
Processing Societies, Inc, 1815 N Lynn
St, Suite 800, Arlington, VA 22209.

Tel: 703/558-3600

APR 21-28—Hanover Fair, Hanover,
West Germany. INFORMATION:
Hanover Fairs Information Ctr, PO Box
338, Whitehouse, NJ 08888. Tel:
201/534-9044; 800/526-5978 (outside NJ)

MAY 11-13—Society for Information
Display Internat’l Sym, Town-Country

Hotel, San Diego, Calif. INFORMATION:

L. Winner, 301 Almeria Ave, Coral
Gables, FL 33134. Tel: 305/446-8193

MAY 18-20—Northcon, Seattle Ctr
Coliseum, Seattle, Wash.
INFORMATION: Robert Myers,
Electronic Conventions, Inc, 999 N
Sepulveda Blvd, El Segundo, CA 90245.
Tel: 213/772-2965

MAY 25-27 —Electro, Sheraton-Boston
Hotel, Hynes Auditorium, and
Commonwealth Armory, Boston, Mass.
INFORMATION: Robert Myers,
Electronic Conventions, Inc, 999 N
Sepulveda Blvd, El Segundo, CA 90245.
Tel: 213/772-2965

SEMINARS

Data Communications for
Minicomputer Users, various U.S. cities
and dates. INFORMATION: Seminar
Administrator, Micom Systems, Inc,
20151 Nordhoff St, Chatsworth, CA
91311. Tel: 213/998-8844

MAR 9-11—Internat’l Zurich Seminar on
Digital Communications, Swiss Federal
Institute of Technology, Zurich,
Switzerland. INFORMATION:
Secretariat 82 1ZS, Miss M. Frey, EAE,
Siemens-Albis AG, CH-8047 Zurich,
Switzerland. Tel: +41-1-247 51 20

MAR 29-30—Robotics: Fundamentals
and Technology of Computerized
Robots, Marriott Pavilion Hotel,

St Louis, Mo. INFORMATION: Ralph E.
Lee, Computer Science Dept,
Mathematics-Computer Science Bldg,
Univ of Missouri-Rolla, Rolla, MO 65401.
Tel: 314/341-4491

SHORT COURSES

FEB 8-10, APR 5-7, AND MAY 10-12—
Data Network Design: Techniques for
Systems Analysis and Design, Logan
Airport Hilton, Boston, Mass; San
Francisco, Calif; and New York, NY.
INFORMATION: American Management
Assocs, 135 W 50th St, New York, NY
10020. Tel: 212/246-0800 or 212/586-8100

FEB 16-19—Intelligent Robots: The
Integration of Microcomputer and
Robotic Technology, George
Washington U, Washington, DC.
INFORMATION: Director, Cont
Engineering Ed, George Washington U,
Washington, DC 20052. Tel:
202/676-6106; 800/424-9773 (outside DC)

FEB 17-19—Practical CAD/ICAM
Considerations (Concept Through
Operation), U of Calif, Los Angeles,
Calif. INFORMATION: Sylvan H.
Chasen, Univ Extension, Cont Ed in
Engineering and Mathematics, 6266
Boelter Hall, UCLA, Los Angeles, CA
90024. Tel: 213/825-1047

FEB 25-27 and MAR 1-3—Digital
Electronics for Instrumentation; and
Microcomputer Interfacing Design and
Programming, Virginia Polytechnic Inst
and State U, Blacksburg, Va.
INFORMATION: Dr Linda Leffel, CEC,
Virginia Polytechnic Inst and State U,
Blacksburg, VA 24061. Tel: 703/961-4848

MAR 15-17—Fiber Optical
Communications, Arizona State Univ,
Tempe, Ariz. INFORMATION: Ctr for
Professional Development, College of
Engineering and Applied Sciences,
Arizona State Univ, Tempe, AZ 85287.
Tel: 602/965-1740

MAR 22-23 AND MAR 24-26 —Review of
Pascal and Introduction to Ada, Univ of
Wisconsin-Extension, Madison, Wis.
INFORMATION: Avinash Vaidya,
Program Director, Dept of Engineering
and Applied Science, 432 N Lake St,
Madison, WI 53706. Tel: 608/262-8592

Announcements intended for
publication in this department of
Computer Design must be received
at least three months prior to the
date of the event. To ensure
proper timely coverage of major
events, material should be received
six months in advance. Programs
and dates are subject to last
minute changes.




A FULL SPECTRUM OF CHOICES IN
DEC-COMPATIBLE DISK STORAGE:

And now a new 32.2-Mb Winchester/FIoppy'System

DATA SYSTEMS DESIGN
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DEC designs great CPUs.
Data Systems Design gives
you disk storage to match.

For CPU quality, you can’t beat DEC's
LSI-11 and PDP®-11. But their disk storage
doesn’t always measure up. At Data
Systems Design, data storage is our only
concern. That's why our DEC®-compatible
disk systems are more reliable, less
expensive, more compact and easier to
maintain than the disk systems you get
from DEC.

And you get more choices of systems,
too, so you can pick the exact features
your product application requires.

R A T R I L
DSD 880 gives you more
megabytes per buck for your
PDP-11 and LSI-11.

With the addition of a new DSD 880
version, you now have three choices in
winchester disk storage: 31.2, 20.8 or 7.8
megabytes. Each with a choice of 0.5
single- or 1-megabyte double-sided floppy
backup. More capacity for less cost-per-
megabyte than any comparable DEC
alternative.

To match the capacity of the DSD 880's
31.2-megabyte winchester disk, for
example, you'd need three DEC RL0O2

More disk sto
thanyou get fro

MMWM
| .

rag
m

disk cartridge drives plus bootstrap
card, and you'd pay about twice
the cost of one DSD
Q 880. Plus, youd
7 | give up the high
b reliability of the
‘ DSD 880's winchester
technology—a state-of-
the-art choice
DEC doesn't
even offer

LSI-11 and

PDP-11

users. And
youd have
three ungainly boxes over 30
inches high—as compared

with, the DSD 880's

compact 5%-inch panel

height, which saves you
rack space and cabinetry
costs and allows use in space-
critical applications.

Whether you choose the 32.2, 21.8 or 8.8
megabyte winchester/floppy system, your
disk system is more cost-effective than any
comparable DEC disk drive or combination.

The hardware bootstrap is built right into
the interface so you don't have to pay extra
for a separate board.

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

And the HyperDiagnostic™ panel simplifies
troubleshooting for cost-effective remote
diagnosis.

Fully compatible three ways.

The DSD 880 is hardware-compatible. It
integrates with any DEC LSI-11 or PDP-11
computer-based system. Combine the DSD
880 with aVT103 containing an LSI-11/23
and you've got a complete, powerful table-
top microcomputer with up to 32.2 mega-
bytes of storage.

Software compatibility is no problem
either. You can use your RT-11 or RSX-11
operating systems with RLO1 or RLO2 (win-
chester) and RX02 (floppy) handlers. With
no modifications at all. And the DSD 880
runs all applicable DEC diagnostics and
utilities.

It's media-compatible, too. DSD floppies
can use either DEC double-density or IBM
single-density formats.

With its higher capacities, smaller size,
lower cost and more, the DSD 880 gives
your DEC computer-based system the disk
storage it deserves.

e choices
DEC.

A choice of 4 floppy systems.
Pick the features you need. Data Systems
Design gives you more choices in DEC-
compatible floppy disk systems, too.
Each of the four
floppy systems is
packaged in
a low-profile
5%-inch
chassis. All
offer built-in
hardware
bootstrap
and com-
plete DEC
RX02 com-
patibility, plus a choice
of domestic or international configu-
rations, and complete documentation for
easy system integration.

A SRR RSSO R T S
DSD 480 provides double-sided
floppy storage for your LSI-11

or PDP-11.

For twice the capacity of DEC's RX02,
choose the DSD 480. An optional
EXCHNG ™ software program lets the DSD
480 transfer files between IBM- and DEC-
generated diskettes.

AR S R A e s ST T 1
DSD 470 gives you low-cost
double-sided floppy storage

for your LSI-11.

The DSD 470 is software compatible and
can be configured for single- or double-
sided diskettes. And its single-board
controller/interface * has far fewer parts
than separate boards for better space
utilization and improved reliability.

Choose DSD 440 for single-sided
floppy storage with your LSI-11
or PDP-11.

The DSD 440 is RX01 and RX02
software-compatible. It can transfer data
20% faster than DEC’s RX02, and features
built-in self-diagnostics for easy servicing.

Choose DSD 430 for lowest

entry cost with your LSI-11.

. With 2 single-sided

; ﬂ __floppy drives, the

DSD 430 gives

Bkt you full RX02
compatibility

and complete

LSI-11/23 four-level
interrupt support.




DAY 2
11:10 am
System is

back
on-line

Rapid
Module
Exchange

maximizes
system
uptime.

A revolutionary concept
in uptime: Remote diagnosis
ends costly service calls.

The true measure of a system is its
ability to perform. Day after day, reading
and writing data on demand. Data
Systems Design units outlast any other
disk system on the market. But even the
most rugged system has an occasional
problem. And that's when Data Systems
Design really shines.

You know the usual service scenario.
There's a problem, so you call the service
rep. And wait for a return call. Then you
wait for someone to show up. And every
minute is costing money, in addition to the
high cost of the service contract itself.

Data Systems Design ends all that with
the service system that will soon be the
industry standard: remote diagnosis.

HyperDiagnostics," standard on the
DSD 440, 480 and 880, allow the user to
test, exercise and debug without a CPU
or a service call. Easy-to-use controls
activate microprogrammed routines, and
LED indicators designate fault status. On
the 430 and 470, ODT-driven self-
diagnostics and software diagnostics assist
in troubleshooting.

A call to our service hotline gets instant
back-up and confirmation of the
diagnosisT Our service records show that
over 20% of the problems are fixed over
the phone, with no service needed.

<

RSN N R e T S TR S

More reliable performance and easier maintenance.

When a faulty module is isolated, Rapid
Module Exchange ™ gets the user back
on-line faster than a service call. Thanks
to our system’s modular design, the user
simply swaps modules after consultation
with a hotline advisor. We usually ship out
a new module the same day a failure is
diagnosed in a specially-designed
reusable carton for easy return of the
original module.

For less than half the cost of a DEC
service contract, our HyperService ™
option extends warranty protection for one
year beyond the standard 90 days and
covers factory repairs and Rapid Module
Exchange Service.

At Data Systems Design, we have care-
fully considered every step in the process
to make service as easy and cost-effective
as possible.

Get the disk storage you deserve
for your DEC-based system.

For full technical details, write Data
Systems Design, Inc., 2241 Lundy Avenue,
San Jose, CA 95131, or call the sales office
nearest you.

| HyperDiagnostit™ Panel

Easy-access voltage test points

DSD 880 HyperDiagnostic “Panel

Rotary 8-position mode selection switches

7-segment LED displays

LED fault indicators

Write protect switches

System status display
bars (display system
status through front
bezel)

Execute button
+ 5 volts “OK™ LED

United States: \Western Region (408)
727-3163; Eastern Region (617) 769-7620.

International: 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; ltaly
02/4047648; Japan 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 KiIngdom 01/207-1717; West
Germany and Austria 089/1204-0.

*This controller/interface is also available separately
as the DSD 4140.

tAlthough these services are available within the
U.S.A. only, comparable service is available through our
international distributors.

"“HyperDiagnostics, HyperService, Rapid Module
Exchange and EXCHNG are trademarks of Data Systems
Design. ®DEC and PDP are registered trademarks of
Digital Equipment Corporation.

Circle 101 for DSD 880 information.
Circle 102 for DSD 480 information.
Circle 103 for DSD 470 information.
Circle 104 for DSD 440 information.
Circle 105 for DSD 430 information.
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Introducing, for PDP-11 RSX,RSTS/E, and RT-11 users

Pascal-2

TheTime Machine

The First Dimension: Performance execution. Also included are format-
Pascal-2 performs. ters, index generators, and documen-

Pascal-2 programs run as fast as tation aids— a total of 70,000 lines of

FORTRAN IV-PLUS programs—or faster. §cleon

(FORTRAN IV-PLUS is Digital’s fastest Our 2,000 customers use Pascal for
PDP-11 high-level language.) Pascal-2 such diverse applications as general
code is as small as code generated by ledger and payroll, integrated circuit
any Digital PDP-11 compiler or interpre- design graphics, word processing,
ter—or smaller. And Pascal-2 typically typesetting, and off-track betting; for
compiles at 1000 lines per minute. trimming integrated circuits, monitoring

particle accelerators, real-time ballistics

The Second Dimension: ; . :
modeling, and controlling saws in a

Structure and Portability

As a programmer, you can write in a tivipar mill

language close to your thoughts. With The Fourth Dimension:

Pascal’s structured methods, you can Our Past and Future

do the job right the first time. It's easier The core of our technical group has
to design in Pascal than it is to debug been together more than a decade.
in FORTRAN, assembler, BASIC, or COBOL. Our Pascal-1 compiler entered com-

mercial use in 1975. Before releasing
our PDP-11 product, we delivered
Pascal-2 under contract to two major
computer manufacturers for three
different processors. Now we’re mov-
ing Pascal-2 to Motorola’s MC68000,
to Digital's VAX-11, and to the UNIX
operating system. We're committed
to Pascal for the long term.

As a software manager, you will see
the value of Pascal in improved com-
munication among team members:
they can understand one another’s
code. Pascal’s portability will protect
your software investment: your
programs will outlive your current
hardware.

The Third Dimension:

Tools, Tools, Tools

The compiler precisely reports typo-
graphic or syntactic errors. The inter-
active, source-level debugger helps

Call or write. We’'ll send benchmark
details, a product description, and a
free copy of the Pascal-2 manual
(specify RSX, RT-11, RSTS/E).

detect deep-rooted logical errors. PDP, VAX, RSX, RSTS/E, RT-11, and FORTRAN IV-PLUS are

i i i trademarks of Digital Equipment Corporation. MC68000
The proﬂler_helps |dent|fy code that is a trademark of Motorola Inc. UNIX is a trademark of
can be rewritten to speed program Bell Laboratories.

Pascal-2: The Dimensions of Performance

Ask for a free 18" x 24" poster of this photograph.

Network Computer Services Hourds Computing, Ltd. Rikei Corporation Periphere Computer
6 Cunningham Street 7-8 Mill Street 1-26-2 Nishi Shinjuku Systems GmbH re on
Sydney 2000, Australia Stafford ST16 2AJ, England 4316 Shinjuku-ku Pfalzer-Wald-Strasse 36

Telephone: 211-2322 Telephone: 0785-44221 Tokyo 160, Japan D-8000 Munchen 90
TLX: 25523 TLX: 36540 TLX: 24208 W. Germany o are

Telephone: 089/681021

Valley Software, Inc. Real Time Products AC Copy TLX: 523271 2340 S.W. Canyon Road
6400 Roberts Street, #390 1 Paul Street Kurbrunnenstrasse 30 : Portland, Oregon 97201
Burnaby, BC Canada V5G 4G2 London EC2A 4JJ, England D-5100 Aachen (503) 226-7760
Telephone: 604-291-0651 Telephone: 01-588-0667 W. Germany TWX: 910-464-4779
TLX: 884971 Telephone: 0241-506096
TLX: 832368
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The Freedom

Announcing the Freedom
Generation of 5% thin
film drives from Seagate
Technology. They will
bring new freedom to the
designer of small, powerful
computer-based systems.
Freedom ST538: 38 mega-
bytes in a 5%" package.

The ST538’s highest
memory capacity frees you to
more fully utilize 16- and 32-

bit processors.

The ST538 handles
larger data bases, meets
the demands of transaction
and query applications, and
will satisfy more users in multi-
tasking or multi-station net-
works. \X/ith the Freedom ST538,
you'll be free to design bigger
software programs with more
comprehensive user aids and
prompting.

And don't for-
get to consider the
simplicity of integration
with the ST538 when
you're thinking about a 16-or
32-bit system.
Freedom ST706: the 6
megabyte MicroDisc
cartridge drive.
The ST706 MicroDisc
cartridge drive combines
Winchester reliability and data




access speed with the porta-
bility of a 5%" removable disc
cartridge.

It’s the perfect I/O, program
loading, and backup companion
for the ST538 or the ST512,
the first 5%" to utilize thin film
technology.

Six megabytes unformatted
per ST706 MicroDisc cartridge
give you more capacity than
floppy or mini-floppy media.

CIRCLE 15 ON INQUIRY CARD

Random access delivers faster
backup than tape. Plus data
integrity and system reliability
are better than either floppy
or tape.
Free and Easy Integration.
Each member of the
Freedom Generation is designed
for minimum impact on con-
troller design, packaging, power
supply requirements and soft-
ware implementation.

And each is compatible
with all existing products from
Seagate.

Set yourself free! Consider
the ST538 or ST706 for future
systems designs.

For Freedom Generation
product literature, circle our
readers’ service number.

Seagate Technology

360 El Pueblo Road, Scotts Valley, California 95066 (408) 438-6550 TELEX 172114 SCVL
Regional Sales Offices: Hopkinton, Massachusetts 01748 (617) 435-6961

Newport Beach, California 92660 (714) 851-9964
European Sales Office: 8000 Munich 80 West Germany 89-43-13-900 TELEX 5 213 379

“Turning the tide in disc technology”

©1981 Seagate Technology
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DISK INTERFACE,

Used to be, upgrading a single disk drive
meant sinking a heap of money and man-
hours into system redesign.

The interfaces were that incompatible.
Not anymore. Now, with the help of our
SA1400 intelligent controllers, every Shugart

low cost drive has one common interface.
Our new SASI™(Shugart Associates System
Interface).

Design it into your system once—then
reap the benefits for generations to come.

Add data storage. Beef up your product
line. Upgrade or modify All virtually at will,
without the fuss and colossal cost of
traditional hardware or software
changes.

VETHIS

Fact is, thanks to SASI our 96-TPI
Minifloppy ™ looks the same to your system
as our 14-inch Winchester Same status lines.
Same controls. Same commands.

But don't forget, at the heart of our new
standard interface is something remarkable
in itself.

A Shugart SA1400 series controller.

It performs all the automatic, high perfor-
mance functions that your CPU shouldn't
have to handle.

Like error detection and correction,
implied search and verify, and overlapped

seek. Then theres data separation
and sector buffering. Even




STANDARD
YOU WILL NEVER
PROBLEM.

plug-in PROM diagnostics.
It also gives you—without

design overhead — all the

electronics youll need to

technologies are destined to forge ahead,
your Shugart SASI interface will always be

slip in the perfect Winchester around. And so will we.
backup. Be it a floppy; Creating products, not problems.
Minifloppy or streaming tape. For more information, contact

Shugart Associates, 475 Oakmead
Parkway, Sunnyvale, California
94086. Or simply telephone us
at (408) 733-0100.
Hamilton/Avnet, authorized

To ensure faster time to market—
and reliability consistent with eight years
of industry leadership—every SA1400
controller comes already assembled and tested.

And has for over a year.

Whats more, our SA1400 family is available today. distributor.
With one interface, to fit every disk drive we make. Shug(] rt
Or ever plan to make. Right from the start.

Which means, simply, that while our

Sales and service locations: Milpitas, CA; Costa Mesa, CA, Minneapolis, MN; Richardson, TX, Framingham, MA; Saddle Brook, NJ; Atlanta, GA; Toronto, Ontano, Paris, France, Munich, Germany
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LRI AVERORROEESSORS MIERUENMBUIERS

Compact single-board 16-bit computer

supported by Pascal development package

MICROPOWER/PASCAL

COMPILER
PROGRAMS
PROCESSES UTILITIES
RT-11
PROCEDURES PROGRAM
MODULE
FUNCTIONS LIBRARY
DEBUGGER

SOURCE
CODE

HOST

APPLICATION

PROCESS | PROCESS | PROCESS

KERNEL

TARGET

MicroPower/Pascal allows concurrent realtime application programs to be
constructed as compactly as possible for particular target system. Parts that do
not change in value during operation can be loaded into target’s ROM.

imed to fill dedicated control type
Aapplications, DEC’s first single-board
computer, the 16-bit Falcon SBC-11/21,
provides twice the performance of the
LSI-11/2, running standalone or as part of
an LSI-11 based system. Form factor of
the dual-high, dual-wide DEC format
board allows the power of a 16-bit com-
puter to be applied where cost and size
restrictions made previous units
impractical.

Single-chip, single-board computer.
On the 13.2 x 22.8-cm board are the T-11
processor chip, 4k bytes of RAM, two
serial and one parallel 1/0 port, realtime
clock, and LsI-11 bus interface. Instruc-
tion and architecture compatible with
the PDP-11, the MOS/LSI processor chip is
housed in a 40-pin DIP. It supplies 12 ad-
dressing modes, 8 general purpose regis-
ters, and 82 base level instructions that
combine into over 400 instruction types.
When operating out of onboard mem-
ory, the processor achieves throughput
twice that of the LSI-11/2.

Stack and scratchpad requirements
are met by the 4k bytes of static RAM
supplied onboard. Four 28-pin sockets
accept PROM Or RAM expansion.
Onboard memory capacity expands to
32k-bytes PROM with 4k RAMs, or 16k
PROM with 8k RAMs. Battery backup for
4k static RAM is supplied by socket set A.

Two serial interfaces, asynchronous
EIA RS-423 and RS-232-C ports, are pro-
vided using single-chip DLV-11F
equivalent devices. These devices sup-
port transfers at rates from 300 to 38.4k
baud. Support for 20-mA communica-
tions requirements is offered through

26

the DLV-11KA. The 24-line parallel 170
port uses an Intel 8255 type device that
has two 8-bit bidirectional ports and one
8-bit control port. These devices handle
handshaking, data transfer, and control
interrupts.

Both serial devices have ability to
generate clock frequencies of 50, 60, or
800 Hz, jumper selectable for use by the
realtime clock. A divide-down counter
allows the user to select one clock rate to
drive an event clock in an LSI system.

Single-chip T-11 processor is heart of
Digital’s Falcon SBC-11/21 16-bit single-
board computer. Instruction set
compatible with PDP-11 line, computer
fills dedicated control application.

The board’s LSI-11 bus interface allows
direct memory access between devices on
the bus and onboard memory. This
makes onboard memory appear as exter-
nal memory to the system. Single-level
interrupt service like that of the LsI-11/2
is provided to the bus; onboard, how-
ever, there is a multilevel structure, like
that of the 11/23.

Pascal programming tool. Downline
loadable object code for SBC or LSI
microcomputers is generated using
MicroPower/Pascal. Serving as a uni-
versal programming tool, the compiler
based Pascal package provides assembly
language output rather than p-code.
Ada-like extensions support multi-
tasking. With these extensions an entire
application, including direct manipula-
tion of hardware devices and interrupts,
can be written in the language. Concur-
rency capabilities allow implementation
of shareable and reentrant code. Other
capabilities include interrupt handling in
the language, and the ability for entire
products to supply uniform exception
and error handling mechanisms.

Among the package’s components are
a global optimizing compiler, a modular
operating system that can execute from
ROM, a symbolic debugger, and applica-
tion development tools. Through effi-
cient use of general purpose registers
and hardware stack capabilities, the
compiler significantly improves size and
speed of application programs. Genera-
ting PDP-11 code directly from the Pascal
program without creating any intermedi-
ate p-code, the compiler automatically
segments anything written for use in a
ROM environment. The modular
ROMable realtime operating system pro-
vides for concurrency in the language,
allowing any compiled program to run
on any LSI-11 processor. Software
modules are assembled together using
utility programs underneath the Pascal
program to provide minimal support for
that application program in a particular
hardware environment.

In addition, PASDBG, the symbolic
debugger, downline loads and remotely
controls execution of applications in the
prototype hardware configuration. Ac-
complished without in-circuit emulation
hardware, this not only allows full pro-
gram debugging in the original Pascal
language terms, but also enables the pro-
grammer to view the underlying opera-

(continued on page 30)



Fatten your profits with NEC disks.

NEC

NEC information Systems, Inc.

They're less expensive going in, and
that's only the beginning,

Our disks also give you extra
margins which no competitive
products can touch. Here’s how.

Built-in quality plumps up profits.

Take our NEC Soft-Touch™ dual-
sided double-density 8-inch diskette

g o N— to the kind of
drive. It gives you a media life of Our Soft-Touch 8-inch e
than six milli diskette drive has a mean VAU Y
more than six million passes, Sont e e - take o

nearly double that offered by other 75,000 hours. That's nearly .
5 years of normal use.

suppliers. The entire drive has a
field-proven mean time between failure
(MTBF) of 15,000 hours, nearly twice the
industry average.

NEC technologically reduced the parts in
our high-performance 8-inch Winchesters.
As a result, we eliminated the need for
periodic maintenance, extended MTBF to
more than 12,000 hours (about five years
of normal operation), and cut mean

time to repair (MTTR) to 30 minutes.

Our 14-inch, 317 mega-byte high-

performance Winchester has

a field-proven 10,000-hour

MTBF and an MTTR of

only one hour. Plus, it

i offers optional off-line
microprocessor-diagnostic

capability. :

All of this translates

As a first step to fattening your profits. ...

Send for information on NEC disks, or call
your nearest NEC sales office.

NEC Information Systems, Inc.

5 Militia Drive, Lexington, MA 02173

bank.

Our 15 years of disk-
building experience
pays off. A/
We know disks, we know
how to build them, and we
know how to keep them run-
ning. As a result, we've got features

in our disks that give you, and your
customers, years of hassle-free service.

Because we manufacture almost every part in all
our disks, we can assure the high tolerance engineering,
rigid quality control in selection of raw materials,
and attention to production details that guarantee
you years of trouble-free operation.

Our significantly better diskette drive DOA rate reduces test and inspection time,, saving you hundreds of dollars.

NEC Soft-Touch™ DOA rate: -
practically nil. ﬁ

Other diskettes’ DOA rate:
as much as 10%.

g
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BELIEVE IT OR
AN EASIER WAY TO

These days, there are at least a dozen places where
you could buy microprocessor peripherals.

A number cruncher here, a CRT controller there,
a bus clock somewhere else.

Thats great. If you feel like spending half your
time shopping around. And then trying to breathe

/ life into the collection of spare

parts youve picked up.

But if youd rather build a

system where all the pieces work together as one
tlg%lt ulmt then you've only got one real choice.

ntel

Because we give you more LSI peripherals to
choose from than anybody else. 56 at last count.
For 8-bit applications. 16-bit applications. Or both.
In five different product areas. Memory control. CRT
control. Slave processing. Data communications.
Bus support. And over 1982, well be introducing
8 new peripherals. Which is more than

the total line a lot of
companies can
give you.
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NOL THERES
BUY PERIPHERALS.

Obviously, theres a much better chance you'll get
exactly what you need from us. But thats only part
of the story. Thanks to our common bus interface,
each one of our peripherals is perfectly compatible
with all the others. And with all our CPUJs. Past,
present, and future.

Design your whole package with our building
blocks, and you'll push your system integrity to
the max. While you're cutting your development
time down to the minimum

We can make your life a lot simpler from a strictly
business standpoint, too. By ordering all your
peripherals in one kit, yoqu get all the technical

support you'll ever need. All from
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one source. In a totally coordinated package. Well

coordinate your deliveries, too. So you can count on

a nice smooth production flow.

Of course, some of you would rather look for high

performance. And easy
Because those are just a
give you.

So no matter what you need, get in touch with
us now. We'll send you a 36-page microprocessor
peripheral
find the right peripherals.

When you know where to look.

Just ask your local distributor. Or write: Intel Corp.

Attn: Literature Department, 3065 Bowers Avenue,
Santa Clara, CA 95051. Or call (408) 987-8080.

“delivers
|n solutions

g)grades Thats fine with us.
ew more of the things we
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" *  Europe: Intel International, Brussels, Belgium. Japan: Intel Japan, Tokyo. United States and Canadian distributors: Alliance, Almac/ Stroum,
e - Arrow Electronics, Avnet Electronics, Component Specialties, Hamilton/ Avnet, Hamilton/ Electro Sales, Harvey, Industrial Components, Pioneer, L A. Varah, Wyle Distribution Group, Zentronics
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ting system and other concurrently
executing processes.

Pascal application programs are de-
veloped on a PDP-11 system, with mini-
mum 128k byte memory running the
RT-11 version 4 operating system. The
final program is transported to the target
microcomputer by writing it into PROM,

downline loading it over a serial line, or
recording it on floppy disk or tape
cartridge.

Since the software’s modular architec-
ture minimizes memory requirements
without sacrificing the ability to build
large, full function configurations,
designers can use the SBC-11/21 for low

Don’t get shot down
by the FCC!

Call Dayton T. Brown, Inc.

The FCC rules and regulations are
specific about the correct method of
conducting a test program. The in-
correct approach to your FCC testing
can lead topoorresultsandaddedcost.
You do not have to take any chances.

At Dayton T. Brown, Inc. we per-
form FCC testing in accordance
with the rules and regulations.

We use calibrated receivers and
tunable antennas for radiated
emissions testing. Conducted
emissions are measured with
specially designed line imped-
ance stabilization networks and
EMC receivers.

All FCC testing at Dayton T.
Brown, Inc. is performed on FCC
approved, indoor all weather
field sites.

Dayton T. Brown, Inc., delivers
test results you can rely on. We
have the distinction of providing
the test data for some of the first
units ever certified by the FCC
to meet part 15, subpart J, for
digital electronic products, the
new requirement!

To be sure call Dayton T. Brown,
Inc., to perform your FCC engi-
neering and testing. We have
been assisting manufacturers

to meet government regulations
for more than 30 years. We can
help you too!

IAYTON T. BROWN .

Engineering & Test Division
Church Street
Bohemia, L.I., New York 11716
Tel: 516-589-6300

For a free poster of this ad, send us your business card, attention, FCC
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cost realtime applications implemented
in EPROM.

The Falcon sBc-11/21 lists for $790 in
single units, and $521 for quantities of
100. Volume deliveries are scheduled for
the third quarter. MicroPower/Pascal is
licensed at $8500 for the development
system in quantity; runtime copies are
$30 each. Deliveries are scheduled for
March. Digital Equipment Corp, 146
Main St, Maynard, MA 01754.

Circle 240 on Inquiry Card

New bus standard takes wind out of
Futurebus effort

In a joint announcement, a new 16- and
32-bit microprocessor bus standard has
been defined by three U.S. manufac-
turers—Mostek, Motorola, and
Signetics/Philips—and subsequently
supported by a major European com-
pany, Thomson-CSF of France. Called
the VME bus, the new standard conforms
to DIN 41612 and 41494 mechanical stan-
dards, popularly known as the Euro-
card. Both single- and double-size
Eurocard formats are supported, as is
the Eurocard pin and socket connector,
which is accepted as being more reliable
and immune to adverse environments
than the edge connector.

The asserted aim of the VME bus is to
provide a 16- and 32-bit interconnect
structure that will serve the needs of
multiprocessor and distributed intelli-
gence systems. The single-card, mea-
suring 160 x 100 mm, contains all the
primary signals needed by 16-bit sys-
tems, in addition to 16 pins each for data
and address. The doublesize format,
with its P2 connector, provides 16 addi-
tional pins for both data and address to
accommodate architectures having up to
32-bit data words and 32-bit address
spaces, and measures 160 x 233.4 mm.
Also available on the P2 connector are 64
additional 1/0 lines. These lines are
located on the outer rows of connector
pins so that systems requiring 32 or
fewer extra 1/0 lines can select less
expensive connectors.

The VME bus is asynchronous, sup-
porting multiple processors, and posi-
tively acknowledges every bus transfer.
VME is nonmultiplexed to reduce timing
penalties and bus noise. Four levels of
bus arbitration with BUS BUSY and BUS
CLEAR controls permit sharing by mul-
tiple processors; arbitration allows daisy
chain priority within levels and user
selectable priority between levels. To
permit optimal utilization of the bus
bandwidth in a multiple processor

(continued on page 32)



Designing your own datacomm black box?

If your data communications problem seems to require an
intelligent “black box,” put your software into an
OrangeBox™ instead. MICOM did, and produced the
world’s most popular data concentrators.

If you've looked into building your own, you'll find that
the OrangeBox™ is just the kind of package your own
designers would want to put together, given the time—and
money—to “do it right.” MICOM did it right—we had to—
since the hardware was to become the base for many of our
best known products, including the new Micro800/2 Data
Concentrator. As a result, the OrangeBox™ is as estheti-
cally pleasing and as simple to operate as it is functionally
efficient. And thanks to MICOM'’s very large production
volume, it comes at a price that may surprise you.

Neatly integrated into its injection-molded case are an

up-to-date set of very efficient components, including a fast
Z80A, RAM, EPROM. SIO chips, programmable DIP
switches, LED’s, up to 18 I/O interfaces, and even matched
integral modems. Since its programming characteristics
will be immediately familiar to most communications
designers, your application can be implemented in very
little time, using the OrangeBox ™ either as an intermediate
step toward an in-house design or as a base for continuing
product development.

Protocol conversion? Node processing? Terminal
cluster control? Front-end processing? Packet Assem-
bly/Disassembly? Network security monitoring? The
OrangeBox™ is the right hardware for all of them. Call
or send today for a set of brochures describing the
OrangeBox™ and MICOM's other OEM products.

What could you do with
an “empty” OrangeBox™?

MICOM SYSTEMS, INC. e 20151 Nordhoff Street ® Chatsworth, CA 91311 e Telephone (213) 998-8844 ® TWX 910/494-4910
Regional Sales and Service . Eastern: Woodbridge, NJ (201) 750-1120 . Central: St. Louis, MO (314) 576-7626
Regional Sales Offices e Atlanta, GA (404) 435-2999 e Boston, MA (617)235-8870 = Dallas, TX (214)258-0774
MICOM-BORER LTD. e Bel Court ® 15 Cradock Road ® Reading, Berkshire RG20JT, England ® {0734) 866801 * Telex £47135

Available now from these stocking reps...

AK: Anchorage (907) 276-5616/Juneau (907) 789-3310 @ AL: (800) 327-6600 ® AR: (214) 620-1551 @ AZ: (602) 994-5400 @ CA: Anaheim (714) 635-7600/Lod' (209) 334-196 1
San Diego (714) 565-1557/San Jose (408) 298-7290 @  CO: Colorado Springs (303) 594-0880/Denver (303) 777-8070 @ CT: (203) 226-4281 @ DE: (609) 779-0200
FL: (800) 432-4480 ® GA: (800) 327-6600 @ HI: (808) 523-8881 @ IA: (402) 895-5850 @ ID: (801) 466-6522 @ IL: (312) 255-4820 @ IN: (317) 846-2591 @ KS: (816) 252-3700
KY: (317) 846-2591 @ LA: (800) 327-6600 ® MA: (617) 235-5520 @ MD: (301) 261-4344 @ ME: (617) 235-5520 @ MI: (313) 588-2300 ® MN: (612) 425-4455 MO: Independence
(816) 252-3700/St. Louis (314) 721-0401 @ MS: (800) 327-6600 @ MT: (801) 466-6522 @ NC: (800) 327-6600 @ ND: (612) 425-4455 @ NE: (402) 895-5850 @ NH: (617) 235-5520
NJ: North (212) 687-2455/South (609) 779-0200 ® NM: Albuquerque (505) 292-1212/Las Cruces (505) 524-9693 @ NV: (714) 635-7600 @ NY: East Aurora (716) 655-4322
Loudenville (518) 459-5891/New York City (212) 687-2455/Rochester (716) 442-5631 @ OH: Cleveland (216) 267-0445/Dayton (513) 434-7500 @ OK: (214) 620-1551
OR: (503) 224-3145 @ PA: East (609) 779-0200/West (412) 892-2953 @ RI: (203) 226-4281 @ SC: (800) 327-6600 @ SD: (612) 425-4455 @ TN: (800) 327-6600 ® TX: Dallas
(214) 620-1551/EI Paso (915) 542-1762/Houston (713) 862-6685 ® UT: (801) 466-6522 @ VA: (301) 261-4344 @ VT: (617) 235-5520 @ WA: (206) 364-8830 @ WI: (414) 784-9379
WV: East (301) 261-4344/West (412) 892-2953 @ WY: (303) 371-2422 @ Washington, DC: (301) 261-4344 ® Guam: (671) 646-7280 @ Puerto Rico: (809) 723-9689
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Address bus AO1 to A23
Data bus DOO to D15
Address control AS
AMO to AM5
Data control DSO, DS1
WRITE
DTACK
LWORD
Interrupts IRQ1 to IRQ7

Bus arbitration BRO to BR3

BBSY, BCLR
Interprocessor SERDAT
serial link SERCLK
Error signals SYSFAIL
BERR
ACFAIL
Power b, +£12
5 Standby, gnd
Miscellaneous SYSCLK
SYSRESET

Extended A24 to A31
address bus

Extended D16 to D31
data bus

Power 5, gnd

Input/output User 1/0

VME BUS SIGNALS

P1 Primary Signalst

IACK, IACKIN, IACKOUT

BGO to 3IN/BGO to 30UT

P2 Expansion Signalst t

tPrimary signals are available on both single- and double-size Eurocard formats. All signals
are active low or low true except SYSCLK, SERDAT, SERCLK, and Address and Data.
t tExpansion signals are available only on double-size Eurocard format. P2 may be used
entirely for I/O when expansion bus is not required.

Primary Address Range = 16M bytes
Primary data width = 16 bits

Address strobe

Address modifiers (extended address,
short /0 address, block transfer,
supervisor/user, program/data,
user definable functions)

Data strobes (upper/lower byte,
word select)

Read/write data direction
Data transfer acknowledge
Long word (32-bit) data transfer

Interrupt request—7 levels
Interrupt acknowledge and daisy chain

Bus request—4 levels
Bus grant daisy chains
Bus busy, bus clear

Serial data
Serial clock

System failure
Bus error
Power failure

Includes standby power line for
battery backup

16-MHz clock

System reset

Extended address range = 4G bytes

Extended data width = 32 bits

Additional power and ground lines
64 pins in the two outside rows
A and C available for I/O functions

system, a separate serial link with lines
for serial clock and data, independent of
the bus, is provided for message passing
between boards. The indivisible READ/
MODIFY/WRITE cycle also allows the use
of semaphores to synchronize the mul-
tiple processors with each other or to
lock out other processors. Seven levels
of interrupt can be centralized or dis-
tributed among various processors on

32

the system; any processor can service
any interrupt level.

High speed data transfers are possible
at rates up to SM 32-bit transfers/s, or
20M bytes/s. Because of the asynchro-
nous timing of the VME bus, processors,
memories, and peripherals of varying
speeds can reside in the same system,
and any module can be upgraded to
higher performance without affecting

option, which mounts on the board.
RAM is accessed by the 8088 CPU with no
that can transfer large blocks of data by
supplying a starting address to a slave
device, followed by multiple data
transfers.

The VME bus has been placed in the
public domain and also placed before
the IEEE as a proposed standard; other
vendors are being encouraged by the
originating firms to design cards for the
bus. The joint announcement may cir-
cumvent the current P89 ‘‘Futurebus’’
standardization effort, now before the
IEEE committee. According to a Mostek
representative, the pggs effort was poten-
tially leading to many special circuit re-
quirements. Mostek, which previously
participated in that effort, announced it
will withdraw support.

Circle 241 on Inquiry Card

8-bit single board
computer based on
5-MHz cpu

The iSBC™ 88/25 computer includes a
CPU, system clock, read/write memory,
nonvolatile ROM, 170 ports and drivers,
serial communications interface, priority
interrupt logic, and programmable
timers on a single 6.75” x 12.00” board.
(See Photo.) In addition, this device
from Intel Corp is well suited for control
oriented applications including process
control, instrumentation, and industrial
automation. Included in the 5-MHz 8088
cpU are four 16-bit byte addressable
data registers, two 16-bit memory base
pointer registers, and two 16-bit index
registers, all accessed via 24 operand ad-
dressing modes.

Variable length instruction format (in-
cluding double operand instructions);
8-bit and 16-bit signed and unsigned
arithmetic operators for binary, BCD,
and unpacked Ascil data; and iterative
word and byte string manipulation func-
tions are included in the CPU instruction.
For enhanced numerics processing capa-
bility, the company’s iSBC 337
MULTIMODULE numeric data processor
extends the architecture and data set.
Over 60 numeric instructions offer
arithmetic, trigonometric, transcenden-
tal, logarithmic, and exponential in-
structions. Supported data types include
16-, 32-, and 64-bit integer, and 32- and
64-bit floating point, 18-digit packed
BCD and 80-bit temporary. 4k bytes of
high speed static RAM are onboard ex-
pandable to 16k bytes through 4k-byte
component expansion (2 x 2168 RAM)
and/or 8k-byte MULTIMODULE expan-
sion with the iSBC 302 MULTIMODULE RAM

(continued on page 37)



Century Data Systems

% Company

Drives for the 80’s

Finally, an off-the-shelf answer
toWinchester back-up.

Introducing the Intelligent
Marksman Back-Up package.
And the solution to the chronic
problem of Winchester back-up.

And what a solution it is.
Our new formatter is specially
designed to control 20, 40, 80
or 160 MB Marksman Winches-

Century Data Systems

connectors

ters —and the Archive Side-
winder, Cipher Quarterback, or
DEI Streamer Y4-inch tape drive
for back-up.

A simple host adapter and
software I/O drivers are all you
need to tie into word and data
processors utilizing interfaces
such as S-100 or Multibus,

and running operating system
environments such as CP/M,
MP/M,UNIX and others.

If that isn’t enough, just one
formatter will control two Marks-
man Winchesters, providing a
system with a storage potential of
320 MB, in a minimum of space.

Continued on next page




Century Data Systems

A Xerox Company

Century Marksman drives:
Becauseit’s a jungle out there.

In the world outside the com-
puter room, computer data faces
constant danger.

The people out there smoke
cigarettes and spill coffee. They
raise dust and trip over power
cords and do everything else no one
would do inside the computer room.

Earlier generation disk drives
just can’t protect data from that
kind of abuse.

But Winchesters can. A Win-
chester’s sealed design makes
it the perfect choice for any outside-
the-computer-room application:
Word and data processing, com-
puter graphics, networked data
storage, data entry, computerized
numerical control and any other
hostile environmental applications
you can think of.

But ruggedness isn't the only
advantage you get with a Win-
chester. There’s also the massive
storage capacities ranging up to
hundreds of megabytes per drive.
Which means you can build in
a system’s capacity to grow.

And finally, there’s the Century
Data Marksman Winchester. It
combines all of these advantages
with the lowest cost per mega-
byte in the industry.

So before you send any sys-
tem out into the world beyond the
computer room, be sure it’s
equipped with a Century Marks-
man Winchester.

baCk'“p. Continued from first page

A storage system
independent of the CPU.

But back-up isn't nearly all
our new formatter offers. You also
get an independent data storage
package that doesn’t tie up valu-
able CPU time.

Second ntelliges
Winchester 4@ilif ~ Back-Up

Drive

Additional
Streaming
Tape Drives

The formatter permits inde-
pendent communication among
all its interconnects: From disk
to tape. Tape to disk. Or either
drive to and from the CPU.

Which means operators can
continue to use the CPU during
back-up, and even interrupt
the Winchester-tape intercommu-
nication to pull out or insert
data from the disk. Without spe-
cifically shutting down and re-
starting the back-up functions.

The advantages
of streaming tape.

Compatibility with streaming
tape back-up is another big plus
of the new Century formatter. As
a removable media, Y4-inch stream-
ing tape is ideal for archiving data.
It’s also a low-cost, high-perfor-
mance, no-maintenance tape option
perfectly matched to the speed
and capacity of a Winchester.

Available now.

Best of all, our new formatter
isn't just a promise of something to
come. It’s available now, right
along with our full line of Marks-
man Winchesters and full appli-
cation notes.

So if you're an OEM, systems
integrator or distributor, let’s get
together soon. And get the prob-
lem of Winchester back-up off your
back once and for all.

Sidewinder is a trademark of Archive Corp.; Quarter-
back is a trademark of Cipher Data Products; Streamer
is a trademark of Data Electronics Inc.; CP/M and
MP/M are registered trademarks of Digital Research,
Inc.; Unix is a trademark of Bell Laboratories; and
Multibus is a trademark of Intel.




Century Winchesters don’t crash, they land.

You've heard of crashed disks before.
But you’ve probably never heard of
one in a Winchester.

That’s because Winchesters rarely
crash. And at Century Data, we take
special pains to make sure of it.

In addition to the standard protection
of disk lubrication and feather-light
heads, we've designed a unique braking
system and special head landing zones
where no data is stored.

During a power failure or reduction,
the brakes automatically slow the disk
in seconds rather than minutes. And the
head is programmed to seek out it’s
special data-free landing zones.

The combination not only prevents
crashes, it virtually insures the data’s
integrity even if the landing is a little
bumpy.

We've also taken precautions against
heat related soft data failures —
those instances when you can't find data
because temperature differences cause
the disks to expand or contract unevenly.

We've developed a forced-air inter-
disk cooling system that uses a ven-
tilated spindle and several air circulation
paths to keep temperatures uniform
throughout the sealed drive.

So when the disks expand or contract,
they remain in the same physical rela-
tion to each other. And simply can't cause
soft data errors.

Braking systems, landing zones and
ventilated interior design. Three criti-
cal innovations that are part of our con-
tinuing commitment to no-risk Win-
chester design for the OEM industry.
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My Atts Kato is U.S. Manager
for NELCO, the electronics sub-
stdiary of Nissho lwai—one of the
largest international trading
companies in Japan. The follow-
ing is excerpted from an inter-
view with Mr. Kato:

Q: After reviewing other manu-
facturers of removable-pack
drives, what has brought you

to Century?

A: Frankly, I've never seen
such advanced facilities as
Century’s.

I've been involved in the
computer business for twenty
years, and have visited many
U.S. computer companies.
Century Data facilities for engi-
neering, manufacturing and
testing all indicate a serious
commitment to disk drives.

This was a very important
factor for me in selecting a
manufacturer —one that can
make hundreds of drives
like Century has done for me.

Q: How are these drives being

used in Japan?

A: We often sell the Trident
drives to OEMs and systems
houses, but we have other
large end-users that buy quite
a few. For example, Tokyo
Electric Power, which is the
largest utilities company in
the world, and many Japanese
broadcasting companies.

You see, the Japanese mar-
ket situation is very similar
to that of the U.S. Removable-
pack drives are seen as hav-

Q: Why have you chosen Trident removable-pack drives
for Japan, Mr. Kato?

A: Because of Century’s design and commitment to quality.

ing many desirable features,
particularly storage capac-

ity and removability. Winches-

ters are just now seen as
becoming a good product to
integrate into systems.

We see our disk business
changing to Winchesters
over the next few years, and
this was another key reason
why Century capabilities were
so important to us.

As our demand for Win-
chesters grows, we will look
upon Century to fill this
need — particularly with their
new products becoming
available now and in the near
future.

NELCO covers the entire
Japanese computer market, offer-
ing imdividual components as

well as totally integrated systems
with extensive technical sup-
port capabilities for both hard-
ware and software. And NELCO
has chosen Trident removable-
disk drives from Century Data
Systems.

Now media compatible.

Our 300 MB Trident now pro-
vides full plug and media compat-
ibility with other SMD-interface
removable-pack disk drives. Now,
Tridents can be integrated into
systems without losing access to
existing disk libraries.

If you would like to find out
more about our proven drives and
these attractive features, con-
tact us at our address below, or
feel free to give us a call.

F-—-_---_-1

and we'll send it right away.

[J Intelligent Marksman Backup Package

[J Marksman Winchester Disk Drives

[J Trident Removable-Pack Disk Drives

O I would like an evaluation unit of the above.

Name Title

Company

For the full Story of the Century, please indicate the information you want,

Street
City/State

Phone ( )

O

D

Send to: Century Data Systems, 1270 N. Kraemer Blvd., Anaheim, CA 92806

Zip MCHRC=gr==_ _

Century Data Systems

A Xerox Company

Century Data Systems
1270 N. Kraemer Blvd.
Anaheim, CA 92806

North American Headquarters
(714) 632-7500
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wait states, yielding a memory cycle time
of 800 ns.

In addition to the RAM, the board has
four 28-pin sockets, configured to ac-
cept JEDEC 24/28-pin standard memory
devices. Up to 32k bytes of EPROM are
supported and up to 16k bytes of EPROM
with 8k-byte increments are provided.
Other JEDEC standard pinout devices are
also supported, including bytewide static
and integrated RAMs. The addition of
the iSBC 341 MULTIMODULE EPROM option
doubles the onboard capacity for these
devices so that up to 64k bytes of EPROM
are provided.

The computer contains 24 program-
mable parallel 170 lines, which are
configured in combinations of unidirec-
tional 170 and bidirectional ports by the
system software. The 24 programmable
1/0 lines and signal ground lines are
brought out to a 50-pin edge connector.
The programmable communications in-
terface is based on a company USART,
provided with common communication
frequencies by a software selectable
baud rate generator. Mode of operation
(ie, synchronous or asynchronous), data
format, control character format,
parity, and baud rate are all under pro-
gram control. The USART provides full
duplex, double buffered transmit and
receive capability, parity, overrun, and
framing error detection.

Three independent, programmable
16-bit interval timers/event counters are
provided. Each counter is capable of
operating in either BCD or binary modes,
while two timers/counters are available
to the systems designer to generate ac-
curate time intervals under software
control. Routing for the outputs and
gate/trigger inputs of two of these
counters is jumper selectable. The out-
puts may be independently routed to the
programmable interrupt controller, and
to the 1/0 terminators associated with
the programmable peripheral interface,
to allow external devices or a port to
gate the timer or to count external
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events. For the RS-232-C USART serial
port, the programmable baud rate gen-
erator is provided by the third interval
timer.

In addition, two 8-bit iSBX MULTI-
MODULE connectors are provided on the

microcomputer. Through these connec-
tors, additional onboard 1/0 functions
may be added. Intel Corp, 5200 NE
Elam Young Pkwy, Hillsboro, OR
97123.

Circle 242 on Inquiry Card
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ZENDEX

Model ZX-208A
DISKETTE
CONTROLLER

FOR THE OEM USING THE MULTIBUS*

Single or Double Density IBM Formats for standard and
Mini FDD Interfaces. Controls up to 4M Bytes of on-line
storage. Use instead of Intel SBC-208.

For use by the OEM systems designer who demands the
maximum in speed and efficiency with a minimum of
hardware costs. Features NEC UPD765A FDC chip, DMA
Controller, PLL Data separator and BUS Arbitrator. 5 volts

only. Optional CP/M** Syst

em Disk available.

*TM INTEL CORP. **TM DIGITAL RESEARCH

SBC CPU, DISK, RAM,
& SYSTEMS by . ..

Zendex®

COI"‘pOI"QTIOh
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6644 Sierra Lane, Dublin, California 94566
Tel.: (415) 828-3000 TWX 910 389 4009
In England call Giltspur Microprocessor Systems
74/76 Northbrook Street
Newbury, Berkshire RG13 1AE
Tel.: Newbury (0635) 45406 TWX 848507
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Another new standard from INMOS.

x4/16K Static RAM

4

H

The IMS1420: High Speed. Low Power. Available Now.

The VLSI technology leader in 16K static RAMs introduces another
industry first. Organized 4K x 4, the IMS1420 offers a chip enable
access time as fast as 45ns.

Lowers System Cost

The low entry level price of $38.00 (100's) for the IMS1420-55 makes
this new 4K x 4 a viable alternative to 4K x 1 and 1K x 4 fast static
RAMs. It matches their speed, saves board space and reduces power
consumption by at least a factor of four. Trade off your 4K designs
today and lower your system costs.

Need Higher Speed?

The companion IMS1421 delivers even more performance where
higher speed is a must. With a chip select access time as fast as 30ns,
the IMS1421 sets a new speed record for 16K memories.

Naturally, both new RAMs operate from a single + 5V (% 10%)
supply and are fully TTL compatible. They're packaged in industry
standard 20-pin, 300-mil dips and also industry standard 20-pin
chip carriers.

Application Note Tells You How

Check your current 4K static RAM designs today. Chances are
good that one of the new INMOS 4K x 4 RAMS offers a better
system solution. Call or write for our new application note that
tells you how to make the switch - and save.

INMOS 16K STATIC RAMS
i Max. Access Time Max. Power Dissipation

St:ta'rcn:};\M Organization Chip ; 3

Enable/Select Address Active Standby
IMS1420-45* 4K x 4 45ns 40ns 600mW 165mW
IMS1420-55 4K x 4 55ns 50ns 600mW 165mW
IMS1421-40* 4K x 4 30ns 40ns 600mW NA
IMS1421-50 4K x 4 40ns 50ns 600mW NA
IMS1400-45 16K x 1 45ns 40ns 660mW 110mwW
IMS1400-55 16K x 1 55ns 50ns 660mW 110mwW

*Available 1Q 1982

nMosS

P.0. Box 16000 « Colorado Springs, Colorado 80935 « (303) 630-4000 « TWX 910/920-4904 «
Burlington, Mass. (617) 273-5150 « Dayton, Ohio (513) 439-0988 « San Jose, Calif. (408)
298-1786 « Whitefriars « Lewins Mead « Bristol BSI 2NP « England « Phone Bristol 0272 290 861
o TLX: 444723.

inmos, § and IMS are trademarks of INMOS.
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Continuous processing system
performs error checks in hardware to
eliminate complex software

In answer to increasing demands for
nonstop processing, Stratus Computer
has developed a fail-safe business com-
puter system that cuts costs by relying on
hardware instead of software for error
checking. The Stratus/32 continuous
processing system eliminates the com-
plex software task of checkpointing an
online program between two or more
computers, along with the unproductive
processing overhead required for it.
Basic computational unit of the sys-
tem, the processing module, contains a
20-slot chassis, dual 16M-byte/s system
buses, dual power supplies, and battery
backup. Each circuit board has auto-
matic checking logic for immediate fault
detection. The processor board holds
four Motorola 68000 processors that are
paired for self-checking operation, pre-
senting two CPUs to the operating
system. One of these is used for handling
170 interrupts and page faults, the other
for user applications. Memory boards
use 64k-bit memory chips; each board
holds 2M bytes of error correcting
memory. Moreover, intelligent con-
troller boards all have their own pro-
cessors, which offload much of the 1/0
processing from the processor board.
The module’s dual cpus function
independently and process both the
operating system and user programs in
parallel. Additional microprocessors in
the peripheral controllers further
enhance performance. The communica-
tion controller, for example, offloads
line protocol and character processing
from the cpu. Other significant perfor-
mance features are 16M-byte/s 4-level
pipeline system bus, 375-ns 4-way inter-
leaved memory, prefetching of memory
references, 170 command chaining,
multiple command chains for each con-
troller, and 6 concurrent user memory
translation maps in high speed memory.
The proprietary design uses hardware,
not software, to detect hardware errors
and recover from them. Errors are
trapped and stopped the instant they
occur. Parallel hardware in the system
continues to operate on the problem
uninterrupted, with no performance
loss. In addition, complex error detec-
tion and recovery software typical of
other failsafe implementations are not
needed. Each operation is self-checked
8M times/s so that user data bases are
never corrupted by bad data.
All boards are self-checking and can
be replaced while the system is running;
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no service interruption occurs. A red
light on each board automatically pin-
points the failing board. These features
permit maintenance to be priced below
that of 1BM, the industry maintenance
price leader.

Each processing module supports up
to 8M bytes of duplexed memory, up to
64 terminals, and up to 16 disk drives;
each storing 30M, 60M, or 143M bytes.

(continued on page 42)
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Duplexed components form the backbone of the Stratus/32 continuous processing
system. Boards are totally independent and contain their own checking logic and
diagnostics. Continuous processing is achieved by having two identical boards
operating in parallel. Checking logic immediately detects malfunctions and
failures. Failed boards are automatically removed from service before erroneous

processing occurs or data are corrupted.



Oak puts E’
up against the
world’s fastest typists.

In a keyboard market clogged with claims and processor based N-key-rollover and phantom
confusion about “N-key-rollover,” look to Oak’s key lockout system developed by Oak

FTM® keyboard for the practical answer. It pro- engineers. Without the cost and complexity
vides E-Entry Error Elimination. And that means  of Hall Effect and capacitive technologies.
precisely what it says. We challenge the fastest And that's not all. Beneath the FTM keyboard
typists in the world to make it error. They can't. is Oak’s proven, industry-leading membrane

Yet E3 makes its real contribution to Oak’s Full  switch technology. So you get all the good things
Travel Membrane (FTM) keyboard—and to you of membrane switching—reliability, durability,
—in the cost column. You get RFI and EMl resistance, design
the Entry Error Elimination flexibility, and—of course—low
and 100-million-cycle-plus cost. All without sacrificing the
performance you've got to qualities you demand in a key-
have in a keyboard at prices board, right down to human
far below those of keyboards engineered industry standard
with comparable perfor- feel and touch.
mance. That's practical. Call or write us today for the
Entry Error Elimination is a data and details to prove it. You
remarkably sensible micro- can't afford not to call Oak.

"“l{ Switch Systems Inc.

An Oak Technology Inc. Company

PO. Box 517« Crystal Lake, |llinois 60014
Phone 815/459-5000 « TWX 910-634-3353« TELEX 72-2447
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Interactive
Data
Terminals.

Where can you
buy as much
terminal for as
little as $249?*

Versatility and durability at a low price...
you'll find all that and more in RCA’s
rugged VP-3300 series Interactive Data
Terminals. Computer applications include
data entry, data and graphic display,
process control and time-sharing. And
they are compact. Perfect for use as
remote or portable terminals.

e RF or Video output. Designed to work
with standard TV sets or monitors.

e Unique color-locking circuitry for sharp
color graphics and rainbow-free
characters.

e 128 resident and dynamically
redefinable character set.

® 20- and 40- character formats.

e Selectable data rates up to 19.2 kilobaud.

o Standard ASCII encoding with RS-232C
and 20 mA current loop interfaces.

e LS| video and microprocessor control.

o Spillproof, dustproof unitized
keyboards.

Plus much more.

For more information write RCA
MicroComputer Marketing, New Holland
Avenue, Lancaster, PA 17604, or call
717-291-5848. To order, call toll-free,
800-233-0094.

*OEM quantity price, Model VP-3301
(video/audio output).
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Compare logic within disk controller of Stratus/32 checks results just before data
are sent, and if comparison fails, data are not transferred. Instead, controller
instantaneously disconnects itself from bus, turns on its red light, and sends

maintenance interrupt to CPU.

Other peripherals include line printers,
letter quality printer, and magnetic tape.

A distributed processing system,
Stratus/32 connects to existing networks
via IBM communications capabilities.
StrataNET, the networking system, uses
public networks via the X.25 communica-
tions protocol. The system has a built-in
ability to access any other like system at
a remote site as if that system were local.
Thus, operating a network of computers
is no more difficult than operating a
single local system.

A system is formed from 1 to 32 pro-
cessing modules. Multiple modules are
connected with the high speed
StrataLINK, which operates as a ring net-
work to transfer data at up to 2.8M
bytes/s. Modules can be located as far as
several miles apart.

In addition, vos, the Stratus Virtual
Operating System, is self-configured
during initialization and requires no
system generation. The virtual memory
based system supports multiple users on
multiple processing modules and net-
work configurations, such that it ap-
pears as a single virtual computer

system. Users have up to 12M bytes of
virtual memory available for each pro-
gram. Capitalizing on the system’s 32-bit
architecture, the operating system em-
phasizes high level languages, with the
initial release including COBOL 74, BASIC,
and PL/1, supported by a high level inter-
active symbolic debugger. A multikey
data manager, IBM and X.25 communica-
tions facilities, word processor, and
general utilities complete the initial
release.

An entry configuration costs $123,350
and includes CPU, communication con-
troller supporting up to 32 asynchronous
lines or 16 synchronous lines, 2M bytes
of memory, 60M-byte disk, terminal,
remote maintenance modem, streaming
tape drive, vOS operating system, and
coBOL execution. This configuration
offers protection against all hardware
failures. Any component can fail with-
out the wuser experiencing loss of
capability or performance. Stratus Com-
puter, Inc, 17-19 Strathmore Rd,
Natick, MA 01760.

Circle 243 on Inquiry Card
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Multifunction computers offer
0.5M-byte mass storage in
desktop units

To provide 0.5M bytes of mass storage
in a desktop unit, Convergent Tech-
nologies has mounted both mini-floppy
and miniWinchester disk drives in the
same enclosure with the processor and
display. Designated AWS™ Workstation
to indicate the target market—applica-
tion workstations—each unit consists of
an Intel 8088 processor, up to 512k bytes
of RAM (based on 64k RAM chips), an
80-character by 28-line video display
unit, and mass storage.

Use of vLSI components and in-
novative packaging condenses all mini-
computer elements into the desktop
unit. The processor, RAM, input/output,
and video control logic are on a single
printed circuit board. An optional board
contains disk controller electronics. Ele-
ments are packaged together with the
disk units in a simple lectern, mounted
on the pedestal that carries the ad-
justable display unit. Floppy disks are
simply dropped into the top of the
lectern ‘‘toaster style.”” The keyboard
detaches from the unit and can be placed
anywhere within reach of the 5’ (1.5 m)
coiled cable.

The units can either stand alone or be
interconnected into a local network via a
high speed data link, sharing peripherals
and data buses but not processing
power. High responsiveness is the result,
with the ability to support diverse appli-
cations operating on the same data base
simultaneously. Workstations can serve
independently in a standalone mode, as
master stations controlling a cluster and
providing resources such as disk storage
and printer services to other worksta-
tions, or as cluster stations that use the
master stations’ resources. Moreover, a
standalone system can be upgraded to a
local network without software
modifications.

The CcTOS™ operating system sup-
ports realtime, multitask operation, and
supports COBOL, FORTRAN, BASIC, and
Pascal, plus assembly language. In addi-
tion to the multitasking operating
system, software components include a
selection of program development tools,
four standard programming languages,
communications protocols, and text and
data management facilities. Data
management facilities include multikey
ISAM, a forms facility, and a sort-merge
facility. In addition, 3270 terminal emu-
lator, 2780/3780 remote job entry terminal
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emulator, asynchronous terminal
emulator, and X.25 emulator com-
munications protocols are supported.
Two RS-232-C communications channels
can be programmed for a variety of
tasks, with software selectable baud
rates from 110 to 19.2k. An RS-422 chan-
nel operates at up to 615k baud, and all
three channels can be programmed to
support a number of synchronous and
asynchronous protocols, including
BiSync, ADCCP, SDLC, and HDLC.

There are four members in the Aws
family. The Aws-210 supports 128k- to
512k-bytes RAM with no mass storage,
and can only be used as a cluster station.
AWS-220, which supports 128k- to
512k-bytes RAM and one mini-floppy,
can be used as standalone system or
cluster station. Supporting 128k-bytes
RAM with two minifloppy units, the
AWS-230 can be used as standalone
system or as cluster station with local
mass storage. AWS-240 supports 256k- to
512k-bytes RAM, has a mini-floppy and a
miniWinchester, and can be used as
standalone system master station or as
cluster station.

In single units, prices range from
$3990 for a -210 cluster station to about
$11,500 for a -240 with 512k RAM and a
combination of floppy and Winchester
drives. Convergent Technologies, 2500
Augustine Dr, Santa Clara, CA 95051.
Circle 244 on Inquiry Card

16-bit small business systems extend
performance with memory
management
Up to eight users can share processing
power of the 16-bit ACS8600 microcom-
puter systems. Based on Intel’s 8086
microprocessor, Altos’ latest systems
provide up to 1M bytes of main memory
plus online floppy and Winchester hard
disk storage from 1M to 80M bytes. The
systems are compatible with a variety of
operating systems and business applica-
tion software programs, and feature er-
ror detection and correction along with a
memory management system.
Organized around three processors,
the 8086 for system and applications con-
trol, the 8089 for DMA and 1/0 processing,
and the 8087 for optional fast floating
point arithmetic, the ACS8600 addresses
up to 1M byte of memory directly, in
blocks of 64k. Memory management is
organized as 256 pages of 4k bytes and
provides both position independence | |
(continued on page 44) .
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and protection for the contents of the
memory. The physical location of each
page, plus 13 flag and control bits, are
stored in the 256- x 21-bit memory
management RAM, which maps logical
addresses to physical addresses in
memory so that data may be stored in
random, noncontiguous sectors and
fewer disk swaps are required.

The 8086 CPU provides some memory
management through the use of segment
registers. The 8086 logical address is
generated by appending four 0 bits to
the 16-bit segment number and adding
the 16-bit offset specified by the instruc-
tion. Of this 20-bit logical address, 8 bits
specify a logical page. The 256- x 21-bit
memory management RAM substitutes
an 8-bit relocation value that specifies a
physical address when it is recombined

with the 12 offset bits. At the same time,
11 attribute bits are examined by the
comparator to test the validity of the
access.

Main memory is organized in 16-bit
words plus six bits for error detection
and correction. When a word is written
into memory, the error correction cir-
cuitry uses a modified Hamming code to
generate six check bits for each word;
when the word is read out of memory,
these check bits are compared with a
new set of check bits generated during
the read process. If both check bit sets
are alike, no error has occurred.

The Hamming code is chosen so that
the pattern generated by comparing the
two sets of check bits will have an odd
number of 1s if a single error has oc-
curred. Each pattern is associated with a

SEGMENT
REGISTER

OFFSET

SEGMENT
REGISTER

1
1 0000
|

OFFSET

8086 CPU
8086 ADDRESS
________ 19 | 1211 Ho_______—_
ACS8600
MEMORY BLOCK OFFSET
MANAGER
7 0 11 0
256 x 2L-BIT
RAM
¥ '
BLOCK WRITTEN —s ATTRIBUTES RELV‘}CL'}JTE'ON OFFSET
/4 7 0k i 0
SPARE BIT
PHYSICAL ADDRESS
COMPARATOR A
19 1211 0
WRITE PROTECT
il ERROR |——n MEMORY
8086 CPU

Memory management circuitry in ACS8600 maps memory in high speed RAM, thus
allowing system to support multiple users while maintaining high performance.
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particular memory or check bit, so that
the error correction circuit can then cor-
rect the error by inverting the bit in
error.

If the pattern has an even number of
1s, more than one bit is in error. The
CPU can ‘‘scrub’’ the error by reading
and rewriting the reported memory loca-
tion. The error correction system cannot
correct more than one error; it will,
however, report both single and multiple
bit errors to the CPU which can take cor-
rective action. The CPU can also log the
error for diagnostic and maintenance
purposes.

The operating system allocates mem-
ory to each user or task. The amount of
memory allocated depends on the mem-
ory available and the size of the
operating system. For operating systems
that can swap memory out to disk, a
task can use more memory than is
available in RAM.

The family supports four operating
systems, including the XENIX operating
system, Bell Labs’ UNIX v7 adapted by
Microsoft. It also supports CP/M-86,
MP/M-86, and OASIS-16 operating systems.

In addition to eight terminals and
other peripherals, the system supports
expansion through a MULTIBUS port and
accepts both synchronous and asynchro-
nous communications protocols. It can
handle network data rates up to 800k
baud for high speed networking.

The basic system, with 512k bytes of
main memory, 10M-byte hard disk, and
floppy backup, lists for $12,990; the
same system with 1M dual floppy stor-
age, no hard disk, and 128k-bytes main
memory sells for $8,990. Altos Com-
puter Systems, 2360 Bering Dr, San
Jose, CA 95131.
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Engineering workstation reduces
electronic design time using
traditional methods

Time required to design complex elec-
tronic equipment can be substantially
reduced using the LOGICIAN™ engi-
neering workstation. Designed to give
engineers the power and flexibility of a
personal computer without requiring
them to change their design methods,
the system allows engineers to communi-
cate with a computer in efficient
graphics language. Based on familiar
concepts and procedures, the worksta-
tion combines traditional design
methods with computer-derived benefits
to improve productivity.

(continued on page 46)



Whatever your business or application,
there’s a TermiNet® 200 printer to fit it perfectly

From mini/ micro computer output to transaction processing, General Electric
TermiNet 200 printers deliver the high performance you want. Like
outstanding throughput, excellent print quality for up to nine-part forms,
reliable operation, minimum downtime, and low operating costs. Choose the
one to match your exact needs. A basic line printer with serial or parallel
interfacing. A forms access printer with precise alignment and no paper waste.
A split platen printer that does two different jobs at the same time. Plus a
highly versatile KSR

For more information on TermiNet 200 printers, contact your
local GE distributor. Or send in the coupon today.

Quality that will make a lasting impression

GENERAL ELECTRIC

CIRCLE 27 ON INQUIRY CARD

Name

Title _
Company
Address
Citye

Telephone

Perfect for any occasion.

Mail
today to:
General Electric
( ompdn\

22980. Telephone:
(703) 949-1474

Send me more
information dhﬂll[
TermiNet 200 printers.
] Have a sales representative
contact me.
I’m also interested in a
TermiNet 200 printer demonstration




SYSTEM TECHNOLOGY, (11611101 010 s 00 R0

DTERS

An advanced form of computer aided
design, the system addresses the critical
front end of the design cycle—system
architecture, logic design, data manage-
ment, local analysis, and documenta-
tion. Moreover, it acts as a preprocessor
that provides a single window into the
elements of electronic design. Thus, the
engineer can address RTL simulation,
logic simulation, circuit simulation, con-
nectivity verification, and test genera-
tion from a single terminal in either
interactive or automatic mode.

The unit is suitable for design of both
complex electronic systems, and very
large scale integrated subsystems used to
implement these systems. It operates on
the principle of hierarchical design,
which allows engineers to conceive an
overall architecture, then move through
the design via block diagrams. Within
these block, logic, and schematic
diagrams, the engineer creates symbolic
representations of transistor or inte-
grated circuits. An electronic data base

DISCOVER
CHEYENNE
BEFORE
EVERYONE
ELSE DOES!

NO—Corporate Income Tax
NO—Personal Income Tax
NO—Inventory Tax

NO—Tax on In-transit Goods
NO—Tax on Intangibles

NO—Problems!

® 3 Industrial Parks
e Junction of Two Major Interstates
—1-25 and 1-80
e 2 Major Railroads
* 5 Major Truck Lines
* Low Cost of Living
e Clean Air - Outdoor Recreation -
Hunting and Fishing - Skiing - Golf
* Industrial Revenue Bonds
* “Right-to-Work’’ State
e Community College (University of
Wyoming 45 minutes away)
Locate your corporate HQ,
master distribution warehouse,
or manufacturing plant in
CHEYENNE, WYOMING
HAROLD M. MILLER, Ex. Director
Industrial Development Assn. of Cheyenne
Municipal Building, 2101 O'Neil Ave.
Cheyenne, WY 82001 - 307-637-6385
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Daisy Systems’ engineering workstation
captures design details with schematic
editor and provides modeling system to
interface with simulation programs.

serves as a single source of block and
schematic diagrams, simulation modes,
connectivity specifications, and design
documentation. Because the system
database manager maintains the integ-
rity of the block interfaces between
levels of the design hierarchy, the design
task can be partitioned among multiple
designers and even design groups.

Password protection is available to
prevent unauthorized use of system in-
formation. Privileged users can desig-
nate individual file access to be ‘‘read
only’’ or ‘“‘read/write.”’

For accurate release control, the
system keeps full archival records of
what versions of the design have been
released. The configuration control
facility also provides accounts of what
portions of the design hierarchy have
been partitioned, who is responsible for
them, and when they were assigned. In
addition, the workstation facilitates the
definition of design standards. These
standards, which can be partially or
completely controlled by a ‘‘data base
administrator,”’ are stored in the work-
station’s component library. The Ii-
braries are then used by the engineer as
he designs his circuit.

When an engineer is ready to submit a
design for simulation—RTL, logic, cir-
cuit, and so on—the integrated modeling
system extracts the relevant connectivity

description and modeling statements
from the data base; characterizes these
data for a specific target simulator; and
submits the file to the user’s mainframe
computer. This modeling can have a
major impact on the design cycle by
eliminating the tedious and error prone
task of manually coding simulator input
files. Once the simulation is complete,
the results can be transferred back to the
workstation for review, plotting, and
storage.

The workstation supports both auto-
matic and interactive physical design
approaches. If automatic placement and
routing programs are being used, the
workstation will extract the formatted
logical network description from the
electrical database for input to the place-
ment and routing system. In interactive
design environments, a complete hard-
copy documentation set can be genera-
ted on an optional printer/plotter. Once
the physical description of the circuit has
been compiled, the modeling system
then compiles the connectivity specifica-
tion necessary to verify the interconnect
integrity.

A schematic editor, the primary user
interface, captures design and detail of
all logic elements necessary for imple-
mentation. Instructions are executed in
an English-like language that is forgiving
to the novice or infrequent user. The
unit’s modeling system provides an in-
terface to different simulation and
analysis programs.

The multiple processor system is inter-
connected via the standard Intel MULTI-
BUS. System processor is a single-board
computer based on an Intel 8-MHz 8086
microprocessor with 512k bytes of RAM.
This processor and its resident UNIX-like
operating system allocate system
resources and execute application pro-
grams. A proprietary graphics processor
interfaces to a 1022 x 826 pixel, 17" (43
cm) diagonal display, providing a high
level of graphics performance.

All system software and user files are
stored on an internal 10M-byte Win-
chester disk, with a 1M-byte floppy disk
unit for archival storage and data trans-
port. A parallel port facilitates optional
hardcopy output.

A serial RS-232-C port connects to a
host mainframe at rates to 19.2k baud
and a high speed serial interface sup-
ports future network expansion at data
rates to 615k baud. Daisy Systems Corp,
2118 Walsh Ave, Santa Clara, CA
95051.
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DIBLE 255 USER SMALL BUSIS COMPUER

™

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

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

The system architecture of the
CompuStar is based on four types of video
display terminals, each of which can be
connected into an auxiliary hard disk stor-
age system. Up to 265 terminals can be
connected into a single network! Each ter-
minal (called a Video Processing Unit) con-
tains its own microprocessor and 64K of
dynamic RAM. The result? Lightning fast
program execution! Even when all users
are on-line performing different tasks! A
special “multiplexor” in the CompuStar
Disk Storage System ties all exter-
nal users together to “share” the
system’s disk resources. So, no
single user ever need wait on an-
other. An exciting concept . . .
with some awesome application
possibilities!

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

or inquiry/response application. And if your
terminal needs are more sophisticated,
select either the CompuStar Model 20, 30
or 40. Each can be used as either a stand-
alone workstation or tied into @ multi-user
network. The Model 20 incorporates all of
the features of the Model 10 with the
addition of two, double-density mini-flop-
pies built right in. And it boasts over
350,000 bytes of local, off-line user stor-
age. The Model 30 also features a dual
drive system but offers over 700,000 bytes
of disk storage. And, the Model 40 boasts
nearly 11 million bytes of dual disk stor-
age. But no matter which model you
select, you'll enjoy unparalleled versatility
in configuring your multi-user network.
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Add as many terminals as you like
- at prices starting at less than $2500.
Now that's truly incredible!

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

Software costs are low, too.
CompusStar’s disk operating system is the
industry standard CP/M*. With an
impressive array of application soft-
ware already available and several
communication packages offered,

the CompuStar can tackle even your
most difficult programming tasks.

Compare for yourself. Of all

the microcomputer-based multi-
user systems available today,

we know of only one which
offers exactly what you need
and should expect. Excep-
tional value and upward
growth capability. The
CompuStar™ A true price
and performance leader!

= =INTERTEC

—I[CDATA
= =SYJEMS.

2300 Broad River Rd. Columoia. SC 29210
803 798-9100 TWX 810-666-2115
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Broad range of CAD/CAM
systems spans needs of
small to large organizations
family of CAD/CAM systems has been
introduced and demonstrated in con-
junction with the recent announcement
of the acquisition of Redac Interactive
Graphics, Inc, Littleton, Mass, by Racal

Electronics Ltd. The U.S. company will
henceforth be known as Racal-Redac, Inc.

CAD/CAM products range from a
microprocessor based system for firms
which design as few as ten PCBs
annually, to larger multiterminal
systems for companies with heavy
CAD/CAM workloads. All systems

Protect critical
electronic equipment
from power fluctuations
with a Deltron
Line Regulator

v/ 98% efficiency

v 1 cycle correction

v/ Virtually zero distortion

v/ No annoying acoustic noise
v/ Frequency insensitive

v/ All power factors

"-'\—;\\_x‘
Deltrorn inc.
N

COMPARE THESE FEATURES

v’ Input reflects load power
factor almost perfectly

v/ Smallest size and weight

v/ Most models from stock

v/ All this at the lowest price
in the industry!

AC 39

P.O. BOX 1369
WISSAHICKON AVENUE W NORTH WALES, PA 19454
PHONE: 215/699-9261 TWX: 510/661-8061
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employ auto-interactive design that
allows skilled designers to interact with
the computer’s automatic design power
using high speed graphics displays.

Lowest cost system in the line, CADET
II is a 16-bit microprocessor based
system supplied with a raster refreshed
CRT and 9-track magnetic tape drive for
photoplotting. It generates artwork for
1- to 4-layer pPCBs with dimensions up to
25" x 25" (64 x 64 cm) with +0.001"
(0.025-mm) registration accuracy and
repeatability, and offers a choice of 511
components.

Design aid repertoire includes compo-
nent placing, track routing, design rules
checking, and post-processing. Among
the routing options are a power and
ground bus router, memory router, and
orthogonal channel router. These
routers are reentrant, allowing the
designer to interactively define critical
signal paths. An automatic aid called
Reconnect ensures that, for a given net
of connections, the path between net
points on the PCB is the minimum pos-
sible length.

Several facilities achieve error-free
design. A redundancy check on input
data guarantees correct starting data.
During the router phase the data base is
secured; the system will not allow
routing to incorrect pads or to the wrong
side of single-layer pads. A design rule
check finds shorts or violations of
minimum clearances as defined by the
user.

Standard outputs include artwork,
drill drawings, silkscreen drawings,
solder masks, pad masters, and assembly
drawings. A printer/plotter is optional.
The CADET 11 system is priced at $76,000
with 30-day delivery.

Designed for firms or departments
with two to four designers and drafts-
men, RACAD is a CAD system for
mechanical design, 2-D drafting, plant
facilities planning, PCB design,
schematics, and logic diagrams. The
self-prompting system creates drawings
using a combination of lines, arcs,
fillets, and circles. Among the features
are automatic dimensioning, cross-
hatching, pattern generation, symbol
library, mirroring, and variable text.

RACAD hardware includes a Tektronix
4054 microprocessor based high resolu-
tion graphics computer, and a Tektronix
4663 interactive digital plotter. For larger
formats there is a choice of CalComp
plotters. A 1.2M-byte floppy disk drive
is provided for storage of drawings, and
multiple terminal system configurations
are available. Supplied complete with
hardware, software, and a one-week

(continued on page 50)



Remote
Control

THROUGH POWER 1/0

SAMUX Il is your answer for complete [J 192 power I/O points per station.

industrial control at remote locations. [J Selectable time delays and event
[J Communication to your host counting.
g?g‘}glét:r;v‘a simple twisted pair [J Analog inputs and outputs.
[J Binary or ASCII format choice. s stoa ',',ﬁ’j‘éﬂ,g;_’“g" . . §
[J 64 remote stations per host
computer. Remote process control through
[J Latched inputs. SAMUX II.

15461 Springdale Street « Huntington Beach « California « (714) 891-5861 + (800) 854-8851
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CADET II low cost PCB CAD system. All
commands are designer friendly.
Functions are available via keyboard or
stylus selection. CRT Prompter reviews
what has been done and directs to next
procedure.

training course, a single-station system is
priced at $65,000, with delivery in 30
days.

CADENCE is a multi-user, multi-appli-
cations CAD/CAM system; it consists of a
PDP-11/34 CPU with two or more designer
terminals attached, one or more alpha-
numeric terminals, and associated out-
put plotters and peripherals. The cpu
runs under the RSX-11 multi-user
operating system.

Each designer terminal has local pro-
cessing, graphics control, and data stor-
age for distributed processing capability.
Up to six remotely located designer ter-
minals can be added with no degrada-
tion in system performance. System CPU
handles database control, data input-
ting, editing, and verification. It also
acts as the host/driver to a variety of
plotters, paper tape punches, and mag
tape drives. Schematic, PCB, and
assembly drawing libraries are held in
the central PDP-11/34. The central library
makes data available at individual
designer stations.

CRT stations with full editing facilities
can be used for preparing and checking
initial data for circuit analysis, logic
simulation, schematics drawing, and PCB
designs. Circuit data compiled during
simulation can be transferred to the
schematic and PCB design programs,

providing automatic data transfer facili-
ties from logic design to the final PCB.
Expansion of the system can be accom-
plished at low cost by using CADETs,
which can communicate freely with the
CADENCE system via RS-232-C asynchro-
nous serial links. Price of a basic 2-ter-
minal CADENCE system is about
$300,000. Racal-Redac, Inc, One Redac
Way, Littleton, MA 01460.
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Range of factory control
computer and communications
products announced

The HP 1000 automation system, a low
cost microsystem for automation work-
station tasks requiring computer
graphics, and the enhanced DATA-
CAP/1000 factory data collection software
package were recently announced by
Hewlett-Packard Co. Moreover, the
company has developed less expensive
ways to interconnect its computer prod-
ucts within a manufacturing facility.

These products emphasize expanded
data communications and computer net-
working capabilities. For example, the
Data Link has been redesigned to
become a general purpose communica-
tion link. Initially offered as the connec-
tion between the 1000 computer and
factory data collection terminals, the
Data Link can now accommodate the
company’s 1000 computer systems,
9826/35/45 desktop computers, a range of
CRT terminals, data capture terminals,
and data couplers.

In addition, Data Link has a new
multidrop capability that lowers the cost
of creating local computer networks.
1000 computers can now communicate
with each other using the company’s
DS/1000-1V networking software over
twisted pair cables. The multidrop
scheme provides store and forward
message handling, automatic message
rerouting, and message integrity assur-
ance, and requires only one interface
board for each node.

Data Link is typically used with a
master 1000 computer and up to 128 slave
devices. With the company’s desktop
computers and terminals as subordinate
equipment, data can be communicated
at 9600 bps. Multidrop DS/1000-1V on the
Data Link also uses a 1000 as the master
system, but subordinate computers can
communicate at a faster 19,200 bps.
Either method is suitable where com-
puters and data capture devices require
low volume, occasional transfer of data;
involving applications such as super-
visory control, reporting summary infor-

mation, sending end of shift reports,
and factory data collection.

Also introduced were the 1000 automa-
tion processor and the 2250 measurement
and control processor. These processors
form a system suitable for a range of in-
dustrial automation applications such as
machine monitoring and control, pro-
cess supervision and control, and
automated electromechanical product
testing.

Packaging for the 1000 automation
system can be a standard computer
cabinet or a sealed NEMA-12 enclosure,
for operation in harsh industrial en-
vironments. Although the system is
capable of standalone operation, it is
primarily configured to operate as a
node in the company’s computer net-
work using either DS/1000-1v high speed,
point to point or DS/1000-Iv multidrop
communications over the Data Link.

Concurrent with these announcements
was the introduction of the 1000 model 5
graphics microsystem. Manufacturing
applications include use as a manage-
ment information system, where the
graphics capability can convert data into
line graphs and bar and pie charts. As a
realtime computer, it can control instru-
ments or machines and graphically dis-
play status information to operators.
The model 5 may also be linked in
DS/1000-1IV point to point or multidrop
networks.

A number of major enhancements
also were announced for DATACAP/1000,
the company’s factory data collection
software package. With a 1000 computer
system and multiple data capture ter-
minals, the software forms a DATA-
CAP/1000 factory data collection system.
These systems support up to 92 data cap-
ture terminals. Hewlett-Packard Co,
1820 Embarcadero Rd, Palo Alto, CA
94303.
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Dr. Robert Smithdas is
blind, nonhearing, and
nonverbal. He is a

published poet.

President’s Committee on
Employment of the Handicapped
Washington, D.C. 20210




It’s the first And it’s available in three
DI CMOS switch different configurations.
that's 4P compatible. Our AD7590DI and AD7591DI con-
Our new AD7590 series of protected  sist of four independent SPST analog
(latch-up proof] switches is the perfect  switches packaged in a 16-pin DIP.
solution to the micro- . :
processor to data
latch to analog
Switch design .
problem. T

TheyTe
*;% AR - U - h e e er e

ANALOG
DEVICES

designed \ENIEwali vl L5 %
lv

Withthe — O.SNUANRC XY XY ) g : Wi B :hs‘ My ey [ey [
data latches wﬂw‘ "w , ‘ @ - Mf ;

builtin, so. s o s W W y M.
getaclean,
simple, “all-in-one” design that saves
time and precious board space.
These new switches also feature
overvoltage protection up to £25V
above the power supply, low Ron:
(75€1), and buffered switch logic.
And they're TTL and CMOS
compatible.

It costs no more to go i . WA D7590 AT,
state-of-the-art.

Available in plastic for only 0 \
$4.95, or in a hermetically- :
sealed ceramic package for

20 .
$8.95, these superior new
switches are not only a

W£u§mﬁ:;
better alternative, they're ‘ ﬁ ‘T ? ? 7 7

R g ‘k 's uP &WA&/

They differ only in that the switch
control logic is inverted. Our
AD7592DI comes with two inde-
pendent SPDT switch packages in a
14-pin DIP.

For more information on the first
analog switches designed to turn
on designers, contact Doug Grant or
Don Travers at (617) 935-5565, or
write Analog Devices, Inc., PO. Box
280, Norwood, MA 02062.

Heres the first analog switch
designed to turn you on.

Analog Devices, Inc., One Technology Way, Norwood, MA 02062; Headquarters (617) 329-4700, California: (714) 842-1717, (408) 947-0633; lllinois: (312) 653-5000;
Ohio: [614) 764-8795; Pennsylvania: (215) 643-7790; Texas: (214) 231-5094, (713) 664-6704; Belgium: 031/37 48 03; Denmark: 02/84 58 00; France: 01/687 34 11; Holland: 016/20 51080; Israel: 052/21023
Italy: 02/68-98045; Japan: 03/263 6826; Sweden: 08/282740; Switzerland: 022/31 57 60; United Kingdom 01-941 0466; West Germany: 089/514010
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Multi-user development system
supports design team approach

eveloped specifically for microcom-
nputer design teams, the 8560 is the
third member of Tektronix’s 8500 series
of development systems. Other members
of the family are the 8550 single-user

system and the 8540 host integration unit.
The 8560 system supports large scale
microcomputer development efforts by
supplying tools such as text processing
and documentation tools, a team
oriented file system, and utilities for
automating the construction and altera-
tion of program modules.

Now you can use the intelligent

sonic digitizer.

Here’'s a whole family of
high precision sonic digiti-
zers from Science Accesso-
ries Corporation, all
pre-programmed for the cal-
culations you need to make
rightnow. Most GP-6 models
are microprocessor-based;
they automatically perform
mathematical computations
previously requiring external
processors or hand calcula-
tion. Four additional non-up
models are also available.
And if we don’t offer a GP-6
with the programming you
need, we can develop
firmware for your specific
requirements.

Standard GP-6 Programs
Model 6-30
Origin offset
Incremental mode
Menu capability
Model 6-40
All the above
Area calculation
Line length calculation
Variable scaling
Model 6-50
All of the above
Axis rotation
Slope calculation
Polar or cartesian

coordinates

Angle calculation

take data or to make menu
selections. As easy to use as
a ball point pen, the stylus
contains both sonic energy
generating gap and a ball
point ink cartridge available
in a choice of ink colors.
Alternately, a pushbutton
controlled cursor may be
substituted for the stylus;
pushbutton switches can
permit the user to control
program selection. Output
for these GP-6 digitizersis in
BCD Cartesian (X-Y) coordi-
nates and is available com-
patible with RS-232 or IEEE
488-1975. We even offer op-
tional resolution to 0.005".

Although the customer shown here re-
quested a clear acrylic work surface on which
to attach the menu, two dimensional digitizing
employing our L-frame sensor assembly re-
quires no fixed data tablet. An unencumbered,
active work area of up to 5’ x 6’ allows direct
interaction with a variety of images, including
CRTand plasma displays, projections from x-
rays and films, maps, drawings on drafting
tables ... any two dimensional graphic
material.

Either a stylus, a cursor with cross hairs, or
both may be supplied with GP-6 systems to

52

There may be lower cost digitizers avail-
able (like our GrafBar GP-7, for instance),
but you can’t find more capability than a
up-based GP-6. Let us tell you all about it:
Your GP-6 technical bulletin awaits. We’re
Science Accessories Corporation, 970
Kings Highway West, Southport, CT 06490,
(203) 255-1526.

"SCIENCE
ACCESSORIES
CORPORATION

CIRCLE 33 ON INQUIRY CARD

Each member of a design team also
has access to standard development
tools. Assemblers and compilers for 8-
and 16-bit chips, loader/linkers to com-
bine object files into executable object
code, and editors (including an ad-
vanced screen oriented version) are
accessed from software workstations.
Pascal compilers will soon be available.
Integration and debug tools, including
emulators and a trigger trace analyzer,
are available in the 8540 integration unit,
which functions as a hardware work-
station.

The 8560 hardware is based on an LSI
11/23 CPU that operates with frontend 170
processors (one for every four ports),
which results in over 90% of the termi-
nal 1/0 being off-loaded from the main
processor. In addition to supporting
programmable baud rates up to 9600 bps
for Rs-232 and remote communication,
the 1/0 processors support the Tektronix
high speed interface (HSI) operating
locally at 153.6k baud up to 2000 .

System memory can be expanded
from the standard 128k bytes to 256k
bytes. Mass storage includes a 1M-byte
flexible disk and a 35.6M-byte Win-
chester hard disk. An intelligent disk
controller works in conjunction with the
main processor to optimize disk 1/0
functions. Up to eight workstations and
two spooling line printers are supported,
while standard Rs-232 CRT terminals can
be used as software development work-
stations. Access to the system’s software
development capability can be expanded
by adding terminals.

The 8540 integration unit is recom-
mended as the integration/debug work-
station. To add flexibility, the 8540 can
be configured with the 8560 in different
communications modes. One mode
allows a single terminal to serially com-
municate with two 8540s to simulta-
neously emulate two processors in a
single prototype. Debug information
from both processors can be formatted
using TNIX commands to suit the user’s
needs. The integration unit provides the
user with realtime, transparent emula-
tion for many 8- and 16-bit processors,
along with a maximum 128k-byte emula-
tion memory capacity, memory map-
ping, symbolic debugging, trace, and
service requests for 1/0 simulation.
Assemblers are currently available for
the Z8000, 8086, 6809, Z80A, MCS 48 family,
8080, and 8085. In addition, the 6800/01/02
and 68000 will soon be supported. Emula-
tors for use with the 8540 integration unit
are available for the Z8000, Z80A, 6809, and
8085; emulators for the 68000, 6800/01/02,
8086, 8080, and MCS 48 will be available

early this year. :
(continued on page 54)



MULTI BUS MEMORIES

FROM '

PSM 6463
64K of Non-volatile Static RAM p
The combination of CMOS&AMs and high po%ensity bats

teries enable us to offer a memory system thg‘ doesn’t get
amnesia when the power fails! The batteries and®he charging
and changeover circuitry are all on-board and fullya
gives over two weeks of data retention without powe;
even unplug the board and move it to another system
loss ata — it's a carefree memory!
But behind all this is real performance
® Access and cycle times of 220 nS ® Single static operation
® 8 or 16 bit operation ®xSingle + 5 volt operation

® Low active power consumption-1.5A max
With the PSM 6463 many applications can eliminate PROND
EPROM and DISK for enormous cost saw'ngs. Field update of
software is greatly simplified. This is a powerful addition to your
system design that will reap benefits for you and your customers!

*
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@PSM 512 : »
1/2 MBW of error correcting DRAM

Y
» Now the ugers of 16 bit CPU'’s need only take up one card slot and

one PSU voltage for 512K Bytes. On-board error and correction
circuitry extends the MTBF to over 20 years! It’s fast too with an
access time of 350 nS and a cycle time of 500 nS. For those who
really ne§@ito get the mgst out of their 8MHz 16 bit CPU, even
faster versions are available. It can support both Byte and word
modes of operation plus many other user selectable options and
is availabe d&pulated to 256K and 128K. 24 bit addressing
allows the full 16 Mbyte of the IEEE p796 bus to be used. This is
an ideal m@ry for 86/ 12 and 68000 systems. .

L

PLESSEY MICROSYSTEMS

We have been a highly regarded supplier of computer memories for as long as #lley have existed. Plessey offers the -
very best in Quality of design and manufacture. Since we don’t make the devices, we are free to @boose the best in,
price, performance, quality and delivery and pass those benefits on to our customers in the form of very competitive’

PLESSEY

prices and a 1 year warranty.

MICROS!STEMS

PLESSEY MULTIBUS MEMORIES ARE HERE

Call our toll free number for prices 800-368-2738
Within Maryland call 301-279-2892

451 HUNGERFORD DRIVE, ROCKVILLE, MD 20850
1641 KAISER AVENUE, IRVINE, CA 92714

*Multibus is an Intel trademark
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In addition, the optional trigger trace
analyzer can be used with the 8540 to
debug 16-bit chips. It can capture real-
time execution of code on a prototype’s
bus, using four independent channels

that monitor prototype software execu-
tion and logic transactions, along with a
high speed acquisition memory for cap-
turing the data. The trace analyzer can
be used for software performance analy-

Cwrdinal.
2170

High Speed Dot Matrix Data Printer

O Five paper drive
combinations including
top or bottom tractor
drive and individual forms
handler.

O 200 cps.

O 9-pin ballistic print
head, 650 million
character life.

O Near letter-quality print
at 100 cps.

O Heavy-duty industrial
design.

O Five-input interfaces
available.

Cardinal’s new 2170 is a rugged
performer, tough enough to take
anything a factory environment can
dish out ... yet sophisticated to the point
of engineering genius.

Unlike many of today’s data printers, the
2170 is available with bottom tractor
Write

for more
information today.

feed. This enables an operator to
remove a form immediately after the
last line is printed.

Self diagnostic and signature analysis
are built right into the 2470 too. This
makes troubleshooting as simple as
flipping a switch.

MM/ COMPUTER
® DIVISION

Another of the Cardinal Industries

P. O. Box 151 Webb City, Missouri 64870 US.A.
Phone: (417) 673-4631
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sis, hot spot detection, and interrupt
timing.

TNIX, the 8560’s 0OS, is based on Bell
Lab’s UNIXR. The TNIX hierarchical file
system allows programs and directories
to be logically grouped into subdirec-
tories. Files are given time/date attri-
butes so that users can easily determine
the latest version of a file. Provided that
the file owner has not restricted access,
the os allows users to access each other’s
files. TNIX user passwords, via file access
modes, allow files to be either shared or
kept private.

With TNIX, the user is allowed to run
concurrent tasks. For example, a user
may initiate an assembly and a listing,
then detach them and immediately begin
editing. If the assembly or listing is not
immediately needed, the user could
lower its priority so it would consume
fewer system resources.

A flexible command structure permits
effective programming at the expert as
well as the novice user level. GUIDE
(guided user-interactive development en-
vironment), a frontend menu, lets the
user concentrate on software design in-
stead of command syntax. GUIDE does
not limit the user, however, for the user
can modify the menus or can employ
standard TNIX commands for more
sophisticated operation.

One operation, pipelining, allows
commands to be combined and permits
the output of one command to act as the
input to another. At a higher level of re-
finement, the OS permits the construc-
tion of intelligent command files that
can be called by the user and executed as
a single unit.

Within files, a number of high level
control structures can be employed to
automatically supervise the command
flow. These include FOR loops to control
the number of iterations; CASE state-
ments that present alternative courses of
action based on the value of a certain ex-
pression; IF...THEN...ELSE statements
that permit conditional branching of the
command flow; and WHILE loops that
execute command sequences as long as a
certain condition is present.

The MAKE utility program controls the
creation and modification of programs
which are made up of many modules.
Using a control file that specifies file
dependencies, MAKE issues the com-
mands needed to ensure that the end
program is correctly made from the cur-
rent version of the modules. Tektronix,
Inc, PO Box 500, Beaverton, OR 97077.
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Raycorder Il...

the intelligent connection!

Whether your application calls for an OEM
tape drive or an intelligent operating system,
Raycorder has the interface you can use.

The Raycorder Il Model 6440 offers not only
maximum reliability and performance in a
low-cost cassette tape drive, but also the
versatility and convenience of intelligent
controller interfaces.

Select from RS232,
IEEE488, ANSI Parallel, or
your own design, based on
your needs.

LS E T

Raycorder’s microprocessor motion control,
coupled with its simple mechanical design, provides
such features as constant tape speed and uniform tape
tension. Precision head alignment assures cassette
interchangeability. Optional features, such as
read-after-write and 1600 BPI packing density, make the
Raycorder even more versatile.

Features Applications

Versatility Process control

Intelligent interfaces Automated test equipment

Maximum reliability and performance  Data logging

Low price Store and forward

Constant tape speed Program loading

Simple mechanical configuration Instrumentation

Uniform tape tension

Precise head alignment Raycorder Products Division

Ease of loading/unloading cassette Raymond Engineeri ng Inc.

217 Smith Street
Middletown, Connecticut 06457
(203) 632-1000 A Subsidiary of Raymond Industries Inc.
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More powerful and lower
cost computers introduced

wo new versions of Hewlett-

Packard’s 3000 general purpose
business computer were recently an-
nounced. Series 40 is the new entry level
computer in the family, with a perfor-
mance level higher than that of the top
model and a price 30% below that of the
least expensive model of a year ago.
Also, with 1 MIPS, series 64 is currently
the top model in the family.

Included in the Series 40 peripheral set
are a 27M-byte sealed disk, an integrated
cartridge tape drive, and a compact
video terminal that can serve as a system
console. Moreover, series 40 can be ex-
panded to 2M bytes of main memory,
and can support up to 56 online termin-
als. The Series 408X distributed office
system includes the processor, 256k
bytes of main memory, 27M-byte sealed
disk with built-in cartridge tape drive,
system console, and four asynchronous
terminal ports at a price of $45,559.

Series 64 has a 32-bit data bus,
memory organized around a 32-bit
word, and a dual arithmetic logic unit
capable of performing 32-bit arithmetic
in a single cycle. Yet it retains compati-

bility with the other 3000s. Its hierarchi-
cal memory system has 8k bytes of high
speed cache memory, and 2- to 8M bytes
of main memory implemented with 64k
RAMs. Effective memory access time is
145 ns, while expansion is in 1M-byte
increments.

An advanced terminal processor (ATP)
for the 64 provides communications over

4000 ' with Rs-422 connections. Through
its own microprocessors, the ATP
reduces system overhead and augments
system processing power. When used
with RS-232-C connections, terminals
operate at speeds up to 9.6k baud with
cables up to 50’. Hewlett-Packard Co,
1820 Embarcadero Rd, Palo Alto, CA
94303. Circle 250 on Inquiry Card

FACTORY DATA COLLECTION
TERMINALS: versatile, Highly Adaptable...

Cost Less Than $200*

“Microterminals”. a brilliant new
concept in data entry and display that
cuts terminal costs so sharply you can
afford to collect data at every work
station!

This attractive but tough, waterproof
package works on factory floor, in
clean rooms - wherever you must
collect data accurately - instantly!

Plug in to virtually any computer
system: Hewlett-Packard, IBM,
Honeywell, Burroughs, NCR, DEC - and
more!

You enter data through Microterminal'’s
alphanumeric or numeric keyboard or
with integrated magnetic card reader or
bar code wand. Measures only 8-1/2"
long x 4-1/2" wide.

Request descriptive brochure and see
the new look in terminals.

BURR-BROWN®
I =B I

Leader in Microterminal Technology

' quantities of 100

P.O. Box 11400, Tucson, AZ 85734, (602) 746-1111
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UNTIL NOW, LOCAL AREA NETWORKS WEREN'T REALLYA FACT.

EVEN IN FANTASY.

Local area networking is an idea whose time has
come. Almost. Massive investments of time and talent have
created the concept—and the cable — to connect the net-
work’s stations. But so far only lip service has been paid to
the interconnection of incompatible devices.

Some companies seem to believe the problem will
eventually solve itself. Others feel that by ignoring it, it
may go away. Still other companies, motivated largely by
self-interest, have set out to create proprietary networking
systems.

AT INTERLAN, WE'VE CHANGED ALL THAT.

Interlan is a new company that believes local area
networking is not just desirable, 1t’s inevitable.

That’s why we have produced the hardware and
software technology needed to connect almost any make
of computer to togay’s networks. And we’re already
developing the equipment to make full use of tomorrow’s
networks.

For OEM’s, Interlan means that compatibility —
and more value — can be built directly into products, sim-
ply and inexpensively.

For end users, Interlan means greatly increased
computing and data communications capabilities without
greatly increased budgets.

DEDICATED TO SOLVING LOCAL AREA NETWORKING PROBLEMS.
At Interlan, we see the growth of networking as a
tremendous business opportunity. But we also see it as our
responsibility to turn tomorrow’s ideas into hardworking
reafities. And we will.
To find out how Interlan can make local area
networking a reality for you today, call or write.

INTERL:

WE MAKE NETW/ORKS WORK.

160 Turnpike Road, Chelmsford, MA 01824
617-256-5888 (TWX) 951909  *
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$4,895"

LIMITED TIME OFFER

IS-8001 Ink Jet Color Printer

All the high quality of ink jet printing
without the high cost. Dot-matrix
overlay system produces eight-color
hard copy graphs and charts. Un-
attended operation. On-board mi-
croprocessor. Can be driven as an
intelligent terminal! Compatible with
Intelligent Systems’ character graphic
computers. Typewriter-size unit uses

ordinary fanfold paper. Fast, very
quiet and cost efficient. Only 10¢
per copy!

Hurry! Offer expires January 31,
1982. Compare this incredible price.
Compare the per-copy cost. Call or
write today for the name of your
nearest representative. And hurry!
Time is running out.
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PrintaColor Corporation, PO. Box 52, Norcross, Georgia 30091 404/448-2675
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Product family interfaces
DEC systems to Ethernet
local area network

wo controller boards in conjunction

with an Ethernet protocol module
allow direct connection of Digital
Equipment Corporation’s family of
VAX-11, UNIBUS based PDP-11, LSI-11, and
Q-bus based PDP-11 systems to the
Ethernet local area network. The In-
terlan products perform data link and
physical channel functions per the
Xerox/Intel/DEC V1.0 specification and
allow 10M-bps data communications
between stations up to 2500 m apart.
Device drivers for DEC RSX-11, RT-11, and
VMS operating systems are also provided.

Key to the design approach is the
plug-in NMi10 Ethernet protocol module.
This is combined with appropriate inter-
face boards to produce controllers for
specific bus systems. The module has an
onboard microcomputer that controls
the Ethernet interfaces, manages data
buffers, filters multicast addresses, and
runs diagnostic checks to verify correct
operation of the module.

Implementing Ethernet version V1.0
specifications, the module performs
data link layer functions of data encap-
sulation/decapsulation and CSMA/CD
transmit and receive data link manage-
ment. Physical link functions supported
include a 10M-bps data rate, data en-
coding/decoding, channel access, and

UNIBUS interface. Products shown
include N11010 UNIBUS Ethernet
controller board, software drivers for
RSX-11M and RT-11 operating systems,
comprehensive diagnostic program,
and user manual. Ethernet transceiver
model NA1010 is also shown. These
products provide complete Ethernet
compatibility for DEC UNIBUS based
computer systems.

transceiver cable interface. Network
statistics, such as number of transmis-
sions, receptions, errors, and collisions,
are collected.

The module contains a 16k-byte FIFO
buffer for back-to-back frame reception
and a 2k-byte FIFO for frame transmis-
sion. Diagnostics include internal and
external data loopback operation,
CSMA/CD network state signals, power-
up confidence test, and a pass/fail LED
indicator.

SYSTEM TECHNOLOGY !

EOMMUNIGATHONIS

Mounted on a 6.25” x 10” x 0.41"
(15.87 x 25 x 1.04-cm) board that fits
0.5” (1.3-cm) backplane space, the pro-
tocol module interfaces to popular 8-
and 16-bit microprocessor families by
combining with one of Interlan’s bus
adapter boards and driver software.
Two system interface boards are now
available to form complete Ethernet
controllers for DEC system families:
NI11010 for UNIBUS and NI12010 for LSI-11
Q-bus systems.

UNIBUS controller N11010 occupies one
backpanel slot as a standard UNIBUS SPC.
It contains all data communications
logic needed to interface DEC’s family of
VAX-11 and UNIBUS based PDP-11 systems
to the Ethernet. N12010 Q-bus controller
comes as a quad-height board set that
occupies two quad slots on the back
panel but represents only one bus load.
It interfaces to LsI-11 and PDP-11 Q-bus

based systems.
Both controllers have full DMA

capability. Onboard buffer memory for
transmitting a maximum sized Ethernet
packet allows chaining of noncon-
tiguous buffers in user memory to create
a single packet. The extensive onboard
buffering allows the controllers to be in-
stalled on the UNIBUS or LSI-11 Q-busin a
position determined by the anticipated
traffic through the controller. It is not
necessary to give either unit a high
priority position on the bus. Controllers
can operate at the full Ethernet data rate
with minimum CPU overhead penalty.

NS2010 RSX-11M/S and NS2020 RT-11 V4.0
device drivers are available for both con-
trollers, providing standard DEC RSX and
RT driver functions.

In quantities of 25, prices are: NM10
Ethernet protocol module, $1725; N11010
UNIBUS controller, $2940; and Ni2010
Q-bus controller, $2625. Delivery is
scheduled for early 1982. The company
also provides a complete line of products
required to install an Ethernet:
transceivers, transceiver cables, Ethernet
coaxial cables, and cable terminators.
Interlan, Inc, 160 Turnpike Rd,
Chelmsford, MA 01824.
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Melissa Berman,
9 years old is deaf.
She studies ballet at the
Joffrey Ballet School.

President’s Committee on
Employment of the Handicapped
Washington, D.C. 20210




Image processing systems
Modular graphic display systems
Frame buffers-Ielevision monitors

Grinnell has them all, for almost any application: from simple black and white line drawing
to full color image processing. Select a packaged system, or configure one “your way.”

GMR 270 Series: 512 x 512 frame buffers and full color pipeline image
processing systems.
GMR 260 Series: 1024 x 1024 frame buffers for greyscale, black and white,
pseudo color and full color.
GMR 27 Series: 256 x 512 to 1024 x 1024 high speed, modular graphic
and image display systems.

All systems are available in both U.S. and European versions, with plug-compatible interfaces
to most minicomputers (including DEC, Data General and PRIME). Proven system designs ensure
reliability, and an expanded FORTRAN library and driver package makes operation easy.

So, whether you need a complete system, or just a card set to embed in a larger system, Grinnell
has an optimum cost/performance solution. For complete specifications and/or a quotation,

call or write today.

e |
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408) 263-9920. TWX 910-338-2145
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SYSTEM DESIGN/ (/100 GOMITIVRIEATIINS

Ethernet controllers plug
into Q-bus and UNIBUS minis

Two controllers provide Ethernet con-
trol functions at 10M bps for DEC com-
puters ranging from the LSI-11 to the
VAX. 3C200, compatible with the DEC
LSI-11 Q-bus, and 3c300, which interfaces
with the DEC UNIBUS, are both manufac-
tured by 3Com Corp. Also released to
support the products was the enhanced
UNET, the company’s UNIX based net-
working software.

Paired with the company’s 3C100
Ethernet transceiver, either of the con-
trollers will support the physical layer
(layer one) and data link (layer two) of
the International Standards Organiza-
tion System Interconnection Reference
Model. A DEC computer running the
UNIX operating system, equipped with
the company’s enhanced UNET, new con-
troller, and transceiver, can become a
complete Ethernet local computer net-
work station. Such a system provides
communication through all seven levels

of the 1SO model, with UNET providing
file transfer, virtual terminal, electronic
mail transfer, and process to process
communication capabilities via the five
upper layers.

Both controllers have 32k bytes of
dual-ported RAM, permitting the con-
troller and host CPU to access the con-
troller memory space. To support back
to back handling of packets at the 10M
bps transfer rate, a portion of the
memory is used by the controller for
send and receive buffers. Memory is
allocated in 2k-byte segments, each of
which has enough space to store the
maximum packet size of 12,144 bits.
Since most Ethernet applications require
no more than four buffers, much of the
memory can be used for storing pro-
grams or data. Minimizing move opera-
tions, the host CPU can process packets
within this memory. Packet processing
occurs concurrently with the Ethernet
transmission activities of the controller.
On a practical level, the user gets an ad-

TURN ON YOUR COMPUTER
WITH A @) MEMORY

WE’LL MAKE YOUR LSI, MOTOROLA AND MULTIBUS
SYSTEMS WORK LIKE THEY NEVER WORKED BEFORE.

Bytes.

Bytes.
® On-board parity generator checker.
® Power requirements are +5V 1.2A.
® Battery back-up mode.

SINGLE QTY. PRICE: 128K x 9 $795.

256KB LSI 11/23® SINGLE DUAL WIDTH BOARD
First 256KB Memory on a Single Dual Board.

® Addressable as a contiguous block in 4K word increments through 4 Mega

512KB SINGLE BOARD MULTIBUS® MEMORY

First to Offer 512KB on One Board

® Pin-to-pin MULTIBUS compatibility for both 8-bit and 16-bit systems.
® On-board parity with selectable interrupt on parity ERROR.
® Addressable as a contiguous block in 16K word increments up to 16 Mega

512K x 9 $1,995.

SINGLE QTY. PRICE: 128K x 18 $1,795.
SINGLE QTY. PRICE: 32K x 18 $575.

64KB EXORCISER |, 11, and Rockwell System 65
Single Board Memory.

® Addressable as a contiguous block in 4K word increments with respect to
VXA or VUA.
® Parity checker on board.
® Functions with on-board hidden refresh up to 1.5 meghz clock rates.
® Functions with cycle stealing refresh at 2 meghz clock rates.
SINGLE QTY. PRICE: 64K x 9 $575.

DON'T ASK WHY WE CHARGE SO LITTLE, ASK WHY THEY CHARGE SO MUCH.

. Chrzslm Industries, Inc.

31352 Via Colinas ® Westlake Village, CA 91362 ® 213-991-2254
TWX 910-494-1253 (CHRISLIN WKVG)
LSI 11 is a trademark of Digital Equipment Corp.

| |

Multibus is a trademark of the Intel Corp.

EXORciser is a trademark of Motorola.
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ditional 24k bytes of memory along with
an Ethernet controller.

Contained on three double-height
boards, the 3C200 is plug compatible with
DEC Q-bus computers including the
LSI-11, LSI-11/2, LSI-11/23, PDP-11/03, and
PDP-11/23. For this controller, software
drivers are provided for the RT-11 and
RSX-11 operating systems, as well as

UNET. )
DEC UNIBUS computers use the single,

hex-sized 3C300 controller, compatible
with the PDP-11 UNIBUS machines, in-
cluding vAX. The company provides
software drivers for vMms, RSX-11, and
RT-11 operating systems, as well as UNET,
for use with the system. 3c300 differs
from the 3c200 by providing hardware
address recognition.

First-time Ethernet users are encour-
aged to begin with starter packages that
include two controllers, two trans-
ceivers, two transceiver cables, one
coaxial cable, and two 50-Q terminators.
Each package includes all the hardware
to implement a 2-station Ethernet net-
work. (See photo.) Additional control-
lers, transceivers, and cables can be
purchased to build larger operational
networks. 3Com Corp, 1390 Shorebird
Way, Mountain View, CA 94043.

3c240 Q-bus Ethernet starter package.
Package contains all required hardware
for full, 2-station Ethernet based local
computer network. Pair of 3-board
controllers is designed to plug directly
into DEC computer equipped with
Q-bus. One of two 3C100 transceivers is
connected to each of two controllers.
Transceivers are then connected
directly to 50-Q Ethernet coaxial cable.
Circle 252 on Inquiry Card



Input Graphic Data

With A Digi-Pad

WITH 0.001 INCH RESOLUTION

Just plug one of our new DIGI-PAD 5s*
into your graphic terminal or com-
puter |/O port and you can input pre-
cise graphic coordinates without a
keyboard or light pen. Use the DIGI-
PAD to control a cursor for CRT dis-
play analysis...or to enter commands
by menu...or to precisely digitize
graphic information.

The DIGI-PAD 5 digitizer tablets
and stylus or cursor measure and
transmit X-Y coordinates with 1 mil
resolution over the active tablet area.
Coordinates are transmitted at up to
200 X-Y points per second. The DIGI-
PAD has an integral microcomputer
that computes stylus X-Y coordinate
location from GTCO’s proprietary
electro-magnetic ranging array, built

SIZES UP TO 42"x 60” AVAILABLE

O %0 Comporaston.

O D Corpaestion

UNITS NOW AVAILABLE

into the tablet’s surface. From local
or remote commands, the micro-
computer also controls data trans-
mission and protocol for compatibility
with your terminal or computer. That
compatibility allows us to emulate Bit
Pad™ and other more expensive or
lower performance tablets you may
have used before. And due to its
manufacturing simplicity, DIGI-PAD 5
costs less...even though it is built for
rugged commercial environments.

GTCO has pioneered develop-
ment of a comprehensive range of
digitizer products. Our electro-
magnetic absolute ranging technology
was patented in 1975 and has set the
standard for our industry. So whether
you need a special OEM digitizer, the
DIGI-PAD, a larger digitizer, or an inter-
active digitizing system, call us at (301)
279-9550 and talk with one of our
digitizer specialists.

™Bit Pad is a trademark of Summagraphics Corporation.

X @ GTCO Corporation

1055 First Street/Rockville, MD 20850
(301) 279-9550 Telex 898471
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SYSTEM TECHNOLOGY, -

Channel option unit allows
independent synchronous
channels to share one line

Two-channel bit-interleaved synchro-
nous time division multiplexer synchro-
nous channel option (sco) allows two
independent synchronous data streams
to share one telephone line. It can be
plugged into a free card slot in any DCA
network processor. The sco allows
remote synchronous terminals such as
IBM 3270s or 3780s to share a single line
with multiplexed asynchronous
terminals.

Used in pairs, the scos are connected
by a full-duplex synchronous data
stream (aggregate link). The sco splits
the aggregate data stream, coming from
a modem or data coupler, into two sec-
ondary streams, channels A and B.
These in turn are connected to two inde-
pendent synchronous devices.

Each sco unit has a thumbwheel
switch that programs the sco to allocate
100%, 75%, 50%, 25%, or 0% of the
aggregate link bandwidth to channel A.
The remaining aggregate bandwidth is

assigned to channel B. Channel data
stream speeds can be programmed to
any combination; however, the sum of
the channel speeds cannot exceed that of
the aggregate link (9600 bps). Channel
speeds for both ends can be controlled
by the sco at one end of the link.

Colocated with a DCA network pro-
cessor (NP), the SCo is transparent to any
synchronous protocol. There is no deg-
radation in response time. The unit may
operate unattended, or an operator can
change speeds or test both channels
from one end of the aggregate link with-
out manual intervention at the other.

Bandwidth for channel B stream can
also be allocated automatically. In
response to a DTR signal from a synchro-
nous terminal, the Sco automatically
assigns a <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>