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Anything’s possible

with aWHIZZARD 7000.

Fast refresh graphics throughput. Unequaled vector
quality. Dynamic display versatility. You get it all with a
WHIZZARD 7000.

Draw the most sophisticated pictures you can imagine.
Quick as a blink. The secret's in a 32-bit microprocessor with
its own refresh memory. There's one inside every WHIZZARD
7000.

Get constant vector intensity and perfect end-point match-
ing with maximum vector throughput. The best in the industry.
The WHIZZARD 7000's advanced vector generator and
unique Adaptive Timing' technology guarantee it.

Pictures show up sharp. Even under the strongest office
lights. That's because you can choose from 16 brightness
levels. And, WHIZZARD alphanumerics are easy to read,
too. Its stroke-generated characters can appear in eight
programmable sizes.

When it comes to real-time graphics, the WHIZZARD
7000 is unearthly. Hardware translation, 16-bits of line texture,
and blinking are standard.

For even mightier magic, you can add hardware rotate,
scale, clip, zoom, and multi-viewports. You can even work in
3-D or color.

Choose the WHIZZARD 7000 that solves your graphics
problem. A basic monitor/processor that'll connect to any
16-bit or 32-bit computer. An intelligent refresh terminal with
computing power already built-in. Or a stand-alone graphics
processing system, complete with peripherals and software.

Pick from lots of WHIZZARD 7000 graphics peripherals.
Joysticks with push-button interrupt. Data tablets, digitizers
and light pens. Pen plotters and electrostatic printer/plotters.
And, more.

To find out the whole amazing story, just call the WHIZ-
ZARD. He'll send you a brochure. Or if you prefer, he'll bring
you a magic show.

For full WHIZZARD details, write or call Pat Burke,
MEGATEK, 3931 Sorrento Valley Blvd., San Diego, CA
92121.(714) 455-5590. TWX: 910-337-1270. (European
office: 14, rue de I’Ancien Port, 1201 Geneva, Switzerland.
Phone: (022) 32.97.20. Telex: 23343.)

The Visible Difference

MEGATEK

CORPORATION
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Ve’ve only just begun

TECHNOLOGY
Since its introduction in 1976, Kennedy has successfully entered the disk
e market with its Series 5300. Currently available in three configura-

ons up to 70 Mbytes. Kennedy is committed in providing the industry with
a family of devices growing to 300 Mbytes. Because the fixed media Series
D utilizes advanced Winchester technology it offers low cost of ownership
and, of course, Kennedy Quality.

GROWTH

KENNEDY- (



IT'S THE FLEXURE
THAT GIVES THE MUSCLE TO
THE UNMATCHED RELIABILITY OF
TALLY LINE PRINTERS.

Flexure technology —special steel couplings that
support and move the print carriage. The print hammer
fingers of the patented Tally print comb are also
flexures.

Designed for unlimited life, a flexure has no wear
points nor lubrication requirements. Adjustments are
never necessary.

TALLY
PRINTERS
WORLDWIDE

OEM SALES OFFICES
Boston (617) 272-8070 San Antonio (512) 733-8153
New York (516) 694-8444 Washington, D.C. (703) 471-1145
Chicago (312) 885-3678 BUSINESS SYSTEMS SALES
Los Angeles (213) 378-0805  Orinda, CA (415) 254-8350
Miami (305) 665-5751

Philadelphia (215) 628-9998

San Jose (408) 247-0897

Seattle (206) 251-6730

See us at NCC,
Booth # 2021

Thus the stage is set for a highly reliable printing
technique based on low stress parts moving at low
speed over shortdistances. For example, print hammer
movement—there’s a hammer for each character
position—is limited to the distance of a single character.
Tally has eliminated clutches, belts, timing variables,
cam shafts, pivots and sliding wear surfaces. There
are no preventive maintenance requirements. No duty
cycle limitations.

And this is only the beginning of the benefits you
get from the Tally T-2000 printer. 125 or 200 lines per
minute. Superb print quality. Quiet operation. Low
cost of ownership. Contact your nearest Tally sales
representative for more facts.

Tally Corporation, 8301 S. 180th St.,

Kent, WA 9803 1. Phone (206) 251-5500.
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. CALENDAR by Alan D. Hirschman, Gamil Ali, and nghard Swan

Modularity, expandability, software simplification, and minimum cost
18  COMMUNICATION CHANNEL are attributes of multiprocessor systems develeped using standard
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270

331

337

Design issues, technology, topological con-
figurations, and problem areas that must be
taken into account by the designer of local
data networks are examined

DIGITAL TECHNOLOGY REVIEW

Gains in component packaging density
achieved through use of low power com-
ponents and/or switching power supplies are
llwstrated graphically to demonstrate trade-
offs

DIGITAL CONTROL AND
AUTOMATION SYSTEMS

Raw material handling, processing, and
mixing as well as all steps in the produc-
tion of prescription pharmaceutical tablets
are controlled and tested by computer sys-
tems

MICRO DATA STACK/COMPUTERS,
ELEMENTS, AND SYSTEMS

Hardware devices and software subroutine
and interrupt modifications conclude Part 2
as means of interfacing diverse multiplexed
LED displays to microcomputers

AROUND THE IC LOOP

Gate array approach to VLS| bipolar cir-
cuits circumvents penealties in development
time/cost and reduces performance defi-
ciencies of other large scale digital ICs

PRODUCT FEATURE

Redesign of read/write heads plus micro-
processor control solve problem areas in
double-density, 2-sided, dual diskette drives
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processor based hardware modules

AN OVERVIEW OF MILITARY TACTICAL DISPLAY TERMINALS 191

by Edward W. Gennetten

Basic concepts are developed and implemented to classify overall
system operating principles, as well as to present current display

terminal architectures and future trends

LOGIC VARIABLE FORMAT TECHNIQUES
FOR EFFICIENT PROCESS CONTROL 1/0 203

by Rajiv Bhargava and Anil K. Chandra

Hardware and software design considerations for processing different
digital input/output formats can optimize memory and time constraints

in a process control system

PROGRAMMABLE TIMER PROVIDES ACCURATE
INTERVAL MEASUREMENTS 213

by Fred H. Carlin and James T. Howard

Programmable monitoring system provides accurate beat-to-beat time
interval measurements under software rule, with minimal hardware,

for a wide variety of repetitive events

OPTICAL LINK DESIGN AND COMPONENT SELECTION 218
by Norman Goldberg and J. A. Eibner

Design techniques and criteria determine optical component selection
for a single-fiber data recovery link in a coaxially connected com-

puter aided data entry system

CONFERENCES

1979 NATIONAL COMPUTER CONFERENCE 88

With 150 technical program sessions covering the latest develop-
ments in computer applications, science and technology, manage-
ment, and social implications, plus exhibits by more than 400 organi-
zations, this year’s NCC promises to be the largest and most diverse
ever. Special events will include the Personal Computing Festival
and personal development seminars



Okidata Sells
Printers That Sell
Transaction Systems

Transaction processing typically involves a variety of
documents, a station where the transaction takes place
and a data base at some remote location. The Okidata
CP210 Document/Passbook Printer sells transaction
systems, combining unique forms handling flexibility with
capabilities for data retrieval, data validation,
documentation and verification.

The CP210 will print forms of varying size, thickness and
format, one right after the other, without requiring
operator adjustment. Car rental forms, contracts, even
passbooks are dropped in and automatically positioned
for each line of print. And, the entire transaction is
recorded and verified on an integral journal printer.

The CP210 packs a 96 column, 110 cps bidirectional
print mechanism, controls for two operators, self test
circuitry that doesn't require a central computer and an
RS232 interface with switch selectable speeds from 150
to 9600 bps—all in a unit smaller than an office
typewriter.

The CP210 Document/Passbook Printer—field proven in
thousands of installations worldwide.

OKIDAIA zi...

Okidata Corporation

111 Gaither Drive

Mount Laurel, New Jersey 08054
Telephone: 609-235-2600
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8.0 MB BULK SEMI

Single-board PDP-11 compatible
Storage Module Controller

BULK SEMI RF-11 compatible disk
emulation system for PDP-11

128K x 18 semi ADD-IN with on-board
parity for PDP-11

Dual port for PDP-11 BULK CORE disk
emulation system

Dual port for PDP-11 BULK SEMI disk
emulation system

128K x 18 semi ADD-IN for LSI-11/23
BULK SEMI RF-11 compatible disk
emulation system for LSI-11
RJS03-compatible BULK CORE disk
emulation system

LSI-11 based BULK MINI using BULK SEMI
BULK SEMI main memory ADD-ON for
PDP-11/70

o
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256KB semi ADD-IN for DECSYSTEM 2020
256KB semi ADD-IN for Nova 3

256KB semi ADD-IN for Eclipse

A0S and RDOS-compatible BULK CORE
disk emulation system for Nova and
Eclipse

BULK SEMI Novadisc-compatible disk
emulation system for Nova and Eclipse
BULK SEMI A0S and RDOS-compatible
disk emulation system for Nova and
Eclipse

Dual port for Data General-compatible
BULK CORE disk emulation system
Dual port for Data General-compatible
BULK SEMI disk emulation system
BULK SEMI Interdata-compatible disk
emulation system

Core ADD-ON for Univac (Varian)
V77-400

V‘I‘ DATARAM
L a CORPORATION

PRINCETON-HIGHTSTOWN ROAD
CRANBURY, NEW JERSEY 08512
TEL:609-799-0071 TWX:510-685-2542



LETTERS TO THE EDITOR

To the Editor:

The Application Note on pp 122-126
in the Feb 1979 issue of Computer
Design (“Software Error Checking
Procedures For Data Communication
Protocols,” J. Wong, W. Kolofa, and
J. Krause) is a reasonable examina-
tion of the generation of a crc
(cyclic redundancy check). But, the
final result in the form of a com-
puter program leaves a lot to be de-
sired. First, it is not fast because
it operates in a bit serial fashion.
Second, there are better ways.

If one assumes that a table driven
crc algorithm which is the fastest

nonhardware method is not used be-
cause the size of the table would
be prohibitive, then a byte parallel
algorithm should be found. It seems
that Computer Design had a previous
Application Note which adequately
described not only how to generate
a Crc, but also gave a listing of a
program that did a byte parallel crc.

The May 1976 issue of Computer
Design on pages 190 and 192 (notice
how short it can be when you really
know what you are doing) had such
an article (“Calculating an Error
Checking Character in Software”).
The author, Suresh Vasa, explained
the crc generating algorithm for an

ENTER:

EOR A CRCH
STA A CRCH (4,2)

SDLC CRC Generating Algorithm for a 6800

A = NEW DATA BYTE
CRC = 2-BYTE CRC ACCUMULATION (IN MEMORY)
B = WORK REGISTER

(3,2) (LEAVE OUT IF DATA ARE KNOWN
ZERO!)

NOW, GENERATE SLDC CRC FOR COMBINED DATA/CRC

LSR A (2,1)

LSR A (2,1)

LSR A 2,1)

LSR A 2,1)

EOR A CRCH (3,2) GENERATE | J KL M N O P

LDA B CRCL (3,2)

STA B CRCH (4,2) SWAP CRCS AROUND (CORRECTING
VASA’'S FAULT)

STA A CRCL (4,2

ROL A (2,1)

ROL A (2,1)

ROL A (2,1)

ROL A 2,1)

TAB (21) SAVE M N O P X I J K

ROL A (2,1)

ROL A (21) HAVE O P X I J KL M

AND A #037 (22) SELECT 0 0 0 1 J KL M

EOR A CRCH (3,2)

STA A CRCH (4,2)

TBA (2,1)

AND A #360 (2,2) SELECTM N O PO 0 0 0O

EOR A CRCH (3,2

STA A CRCH (4,2) CRCH DONE

ROL B 2,1)

AND B #0340 (2,2) SELECT N O P 0O 0O 0 0 O

EOR B CRCL (3,2)

STA B CRCL (4,2) CRCL DONE

END (74 CYCLES, 43 BYTES)
NOTE: Numbers starting with 0 are in octal

F8 and explained the method used
to find it. The example given was
only for sprc, but with a little work,
it can be converted for other crc
polynomials. This was done by my-
self and others where I work and is
now a part of software and firmware
routines in many products where the
size of a crc table would have been
too costly. Both sprLc and BISYNC
algorithms have been generated,
checked, and used in the market-
place for over a year. This algorithm
is fast (38 us on an F8 as compared
to 512 us on the 6800), linear (no
jumping or looping), and the one
drawback in the article (msB, LsB
swapping) is easily resolved with
still an order of magnitude speed
improvement.

I have not programmed the 6800
itself, but as an exercise, I attempted
an implementation of Vasa’s algo-
rithm:on it (see sprc crc Generating
Algorithm for a 6800). I cannot
guarantee its accuracy, but I do not
think anything is wrong with it.

Finally, I feel that the editors of
Computer Design should check back
across older issues to find the appli-
cability of new articles or Applica-
tion Notes. The fact that an article
on crcs was redone is good because
many engineers do not have the old-
er references, but before the article
is accepted it should be shown to
at least match (if not exceed) the
quality and capability of previous
articles or explain why it did not
and have a reference to the other
articles.

Henry Socha
San Antonio, Texas

The Authors Reply:

The purpose of our article (“Soft-
ware Error Checking Procedures For
Data  Communication  Protocols,”
Computer Design, Feb 1979, pp 122-
126) was to communicate the basic
concept of evaluating crc software
versus hardware. While the byte
parallel approach is admittedly fast-
er, we are convinced that the bit
serial routine provides better insight
and understanding into the crc prob-
lem for both Bsc and spLc protocols.

Since Mr Vasa’s article (“Calcu-
lating an Error Checking Character
in Software,” Computer Design, May
1976, pp 190-192) dealt exclusively

COMPUTER DESIGN/MAY 1979



The hot little idea
that’s spreading like
wildfire.

Last year, Fairchild silently slipped
over the silicon border into the 16-bit
microcomputer systems business.

Our first product was the 9440
MICROFLAME™ microprocessor.
We introduced it as "the microprocessor
that thinks it's a minicomputer’’
But it looked like a component. So most
people assumed it was just a component.

“WBUTER

It was the heart of
a microcomputer system.
The 9440 was the
beginning of a systems
family. Designed fo let you buy
a microcomputer one function at a time.
The idea caught on. Like wildfire.
Fairchild now has a separate
organization fotally dedicated fo high-
performance microcomputer technology.
The FIRE Microcomputer Group.
In the past few months they've built
a healthy little 16-bit microcomputer
systems business without much fanfare.
The time has come for fanfare.

Please R R S
turnthe page. FAIRCHILD
T T e S R S T




The 9440 MICROFLAME
is the world's first 16-bit
bipolar microprocessor
that performs like a
minicomputer. In fact,
it executes the

NOVA* instruction
set. It'sa
complete

mini-
computer

CPU on one chip, pack-

aged in a 40-pin DIP. It is

supported by other family

members:

The 9441 memory
and DMA controller.

*NOVA is a trademark of Data General Corporc

IFAIE

And the 9442 1/0 bus
controller. These three

LSI chips, plus our perfor-
mance-matched dynamic
bipolar RAM, are
all that is
needed to
build a full

microcomputer.

Maijor ‘

applications
for the 9440
MICROFLAME include

OEM data processing
systems used in a

variety of computing
control and instrumen-
tation environments.
Telecommunications PBX
and PABX switching in-

stallations.Anddistributed
CIRCLE 350 ON INQUIRY CARD

ation

intefligence, distributed
multiprocessingand front-
end (terminal) processing.
The MICROFLAME

family isdesigned
to let you design
at your own

speed,

adding
functions
as you need them,
until you have just the
microprocessor system
you need.

For more information
on our hot little family,
please write the FIRE
Microcomputer Group,
Fairchild Camera and
Instrument Corporation,
P.O.Box 880A, Mountain
View, California

RIS R |
FAIRCHILD
e e i

Illlllltmel'
defnite ideas.
FOCVS XVlisa minicom-
puter designed fo use the
NOVA instruction set and
compatible 1/O peripheral
interface boards.

It offers either 32KB
or 64KB of dynamic RAM
operating at mini-
computer execution

times. It's 1/O bus-
compatible to accom-
modate a wide range
of peripherals. And it's
supported by FIRE System
software, allowing it o

S 2V

run millions of lines of
applications software
you've already
developed.
The FOCVS
XVI 9-slot
chassis
gives you
up to eight extra
slots so you can plug in
other 15" x 15" boards.
And it has front-panel
controls for latch and
display of
data addres-
ses, and
examining
memory or
register contents.
Depending upon
the minicomputer
performance required,
the FOCVS XVI may be
equipped with either the

CIRCLE 351 ON INQUIRY CARD

GLOW-16 or BLAZE-16
15" x 15" boards. The
boards may also
be purchased
for use
without the
FOCVS XVI
enclosure
for integration
info your chassis.

For more informa-
tion on the FOCVS XVI
minicomputer, write
the FIRE Microcomputer
Group, Fairchild
Camera and Instrument
Corporation, P.O. Box
880A, Mountain View,
California

94042.
FIRE
M PUTER

S es, T Rl . |
FAIRCHILD
T P T X S |
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with growth in mind.
SPARK-16 is a single-
board microcomputer
supported by our FIRE
software. It uses the 9440
MICROFLAME to give it
minicomputer perfor-
mance and is supported
by companion boards to
enhance its memory and

What you do
with it depends on
what you want it to do.
It comes with 4KB of

autoload PROM with
FIREBUG, Interface Logic
for current loop or

RS 232C, a 100-pin
connector, control
switches and
display. Plus 8KB
of static or
dynamic
RAM.
Or 16KB
of dynamic
RAM. All this on
asingle 8" x 10" board.
If you need even more

input/output capabilities. memory, just add our

KE16

SPARK-MEM
board for up
to 64KB of
dynamicRAM,
with parity.
For1/O intensive
applications, you can add
the SPARK I/O board —
a general-purpose input/
output control that
helps make SPARK-16 do
what you want it to do.

The THERMOSTAT, a
handheld console, is also
available to
make your

job easier.

SPARK-16
Is easy fo
work with and

easy to find.
It is already
available from
over 60 distributor
locations.

For more information
on our little spark of
genius, please write the
FIRE Microcomputer
Group, Fairchild Camera
and Instrument Corpor-
ation, P.O. Box 880A,
Mountain View, California
MICROCOMPUTER
GROUP

N L
FAIRCHILD
ARG
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've
alreudy paid m‘

If you've spent time and
money developing your
own applications soft-
ware that uses the NOVA
instruction set, we have a
pleasant surprise foryou.
Using our
Fairchild Inte-
grated Realtime

Executive
(FIRE) System software,
you can run those
expensive lines of appli-
cations programs

on our computers. Our
SPARK-16 Microcomputer.

VWA

Or our FOCVS XVI
Minicomputer;
our BLAZE-16;
our GLOW-16
or our
MICROFLAME
Development
System.

If you're about
to write new appli-
cationssoftware, consider
this: the FIRE family of

D

N
microcomputersis offered
with extensive software
support. It uses software
familiar to most mini-
computer programmers.

And the NOVA
instruction set has been

provenforyears.

Operating
systems,
powerful text
editors,
diagnostics,
assemblers
and high-level
languages are
all at your
disposal from Fairchild.

For more information

on our growing list of
FIRE software products,
write the FIRE
Microcomputer Group,
Fairchild Camera and
Instrument Corporation,
P.O. Box 880A, Mountain
View, California
MICROCOMPUTER
GROUP

I e SRRE |
FAIRCHILD
e S T,
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The development
a familar language.

From the beginning, our entire MICRO-
FLAME™ microcomputer family has been
designed to be compatible with hardware
and software you already have.

Our new development system is no
exception.

It lets you develop applications software
for our 16-bit microprocessors using the
familiar NOVA* instruction set. You'll also
be able to employ "off-the-shelf," industry-
standard peripherals. Including high-speed

readers, printers, PROM/
FPLA programmers,

modems, magnetic tape
(800/1600 BPI, 9-track),
cartridge disks (10MB) and
sforage modules (80 or 300MB).

You can save considerable time and
money because you won't have fo rewrite
all of your programs or learn a new lan-
guage. Which translates info shorter lead
time fo get your product on the market.

The benefits grow on you.

Fairchild's MICROFLAME Development
System is an enhanceable systemdesignedto
develop prototype hardware and software
for a broad range of microprocessor appli-
cations. From PROM resident code for
MICROFLAME-based controllers to realtime
multitasking software for distributed
processing or control applications using the
FOCVS XVI computer.

10 COMPUTER DESIGN/MAY 1979



For the record, our development system
combines the FOCVS XVI, a powerful com-
puter offering 64KB of RAM, with a dual-
double-density IBM-compatible floppy-disk
subsystem (1 megabyte capacity expandable
to 4 megabytes). A free-standing video
display terminal and a 150-CPS bidirectional
dot matrix printer complete the basic system.

A powerful link.

An important feature of our

for automatic tracking and backup during
the debug phase of development. Spooling
capabilities allow printing to proceed
concurrently with other interactive activity,
thereby increasing the throughput of the
system.

The system includes, as standard,
system processors such as FIRE-EDIT (text
editor), FIRE-MACRO (macroassembler),
FIRE-SYMBUG (symbolic debugger),

development system
is the FIRELINK™

It links the target-
prototyping micro-
computer hardware
to the MICRO-
FLAME Develop-

e

CPU/MEMORY

* 64KB High-Speed Dynamic RAM.

* 4KB Autoload PROM.

* Programmer’s Console.

* 60 Hz Real-Time Clock.

« Current Loop/R232C Serial Interface.
* Line Printer/Reader-Punch Interfoce.

FIRE-LIBE (relocatable utility
: library), FIRE-

Lo LIBEDIT (relocatable
| library editor), FIRE-
“:| OEDIT (octal editor)
| and FIRE-TYPESET
7 (typesetting

program).

ment System via
an RS232C port.
FIRELINK is
used to upload
or download
assembled pro-
grams into the

HARD DISK
* Multi-Job
(swapping)
capability.
* Supports industry
standard mass
storage devices.

Ay

COMMUNICATIONS
« Communications
interfaces.

« FIRELINK
(standard) for
Upload/Download
to Target System.

PRINTERS
+150CPS
Bidirectional dot
Matrix Printer
(standard).

* Spooling
capability.

« Supports High
Speed LinelPrinter.

VIDEO DISPLAY
TERMINALS

* 24-line
80-character
display.
+ ASCII keyboard.
* Numeric key pad
(standard).

gt
0

DISKETTES
« IBM-compatible,
Dual-Double-
Density Diskette
Drives (standard).
« Software
selectable
sector size.

MAGNETIC TAPE
« 800/1600 BPI,
9-track magnetic
tape drives allow
interaction with
large systems.

The software
for PROM for-
matting and
burning is stand-
ard on our system
using either an
attached user-

target system

and to debug and monitor, remotely, the exe-

cution of object code in the target hardware.
FIRELINK has the additional capability

of communicating with remote target sys-

tems or other MICROFLAME Development

Systems via a modem/acoustic coupler over

telephone lines if necessary.

Software with FIRE power.

The integrated hardware is fully sup-
ported by the Fairchild Integrated Realtime
Executive (FIRE) System software.

The Interactive Multitasking Disk Oper-
ating System (FIRE-IMDOS) supports extended
file management, timesharing and device-
independent |/O on the development system.

With user-supplied high-performance
peripherals, FIRE-IMDOS supports time-
sharing for a number of users, limited only
by performance of the swapping device.
Additional features include password
protection and version number control

CIRCLE 6 ON INQUIRY CARD

supplied PROM
programmer or a detached paper tape.

Optional high-level languages under
the development system software include
BASIC, FORTRAN and PASCAL.

The system is delivered complete with
documentation and an automatic installa-
tion and system-test diskette to assist user
setup and checkout of the system. For more
information, write the FIRE Microcomputer
Group, Fairchild Camera and Instrument
Corporation, PO. Box 880A, Mountain View,
California 94042.

*NOVA is a trademark of Data General Corporation.

FIRE
MICROCOMPUTER

FAIRCHILD
e ]

See us at the NCC, New York Hilton,
Mezzanine, Bryant Suite, June 4-7.
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KEC open-rame
SWilching power
stplies look greal.

Periorm even greater.

Whatever way you look at them — peak
performance (even in rugged environ-
ments), reliability, compactness, light-
weight, cost-effectiveness, advanced fea-
tures, versatility — KEC’s open-frame SC
Series switching power supplies will prove
a most attractive buy.

Just scan over some of their out-
standing features and see why.

O Upto5V/loutputcombinations
O Tight line and load regulation

O Built-in overload protection
O

Wide dual-input voltage
brownout protection ranges:
90-127VAC and 180-254VAC

Overvoltage protection
O 15mS minimum hold-up time

O High output ratings:
100W-t0-200W

So, whether your requirements call for the trim
and lightweight SCB Series, or the ultra-tight
regulation SCA Series — your equipment power
conversion designs can’t miss being picture-
perfect. And you won't feel like hiding them
away or covering them up, like you might have
to do with most other “ugly duckling” makes.
Naturally, since we can only
cover a smattering of the broad
spectrum of benefits afforded
by the KEC SC open-frame line
in this small space, contact us
for all the details. 21535 Haw-
thorne Boulevard,Torrance, CA
90503 (213) 540-8711

KEC Electronics, Inc.

They’re as Good as They Look

KEC
e’

12 CIRCLE 7 FOR SERVICE CALL
CIRCLE 8 FOR LITERATURE ONLY

with spLc protocol for an F8, we
did not feel it was relevant to our
presentation. In fact, we agree with
Mr Socha that there is a “drawback”
in Mr Vasa’s article, namely, that
the incoming data byte should be
shifted, with mss first, into the crc
accumulator. We believe our article
made a contribution by pointing out
that (1) the incoming data byte
should be shifted, with LsB first, into
the crc accumulator, and (2) em-
bedded sync codes are not to be
included in crc accumulations.

By presenting the academic bit
serial approach, we feel that we
have contributed some understanding
of crc software procedures for both
Bsc and spLC protocols that will be
of use to the general engineering
community.

There appears to be an error in
our crc Subroutine for spLc Protocol
(Subroutine 2, page 128):

LDA A #8$40 should be Lpa A #$08.
John Wong, Bill Kolofa,
and Jim Krause

Motorola Inc, Data Products
West Chicago, Illinois

To the Editor:

I read with interest the article “Soft-
ware Error Checking Procedure For
Data Communication Protocols” (J.
Wong, W. Kolofa, and ]. Krause)
which appeared in your Feb 1979
issue (pp 122-126).

It has been my experience that crc
computations may be made more
efficient and accordingly, higher com-
munication rates supported, if the
software implementation is based on
the parallel rather than the serial
realization of the cmc logic. Since
UsARTs (universal synchronous/asyn-
chronous receiver/transmitters) pro-
vide eight data bits at a time, each
bit of the cmrc field, which would
result after eicht bit shifts, mav be
expressed in terms of the bits of the
existing crc field and the eight data
bits provided by the usarT. Examina-
tion of the resulting expressions
leads to an optimal software imple-
mentation.

This technique has been applied
to both Bsc and the spLc/HDLC CRC
polynomials. I would be pleased to
provide further details for anyone
interested.

Ted Anderson
Computerworld Corp
Ontario, Canada

To the Editor:

I have just finished reading the
article by Wong, Kolofa, and Krause
on “Software Error Checking Pro-
cedures For Data Communication
Protocols” in the Feb 1979 issue of
your magazine (pp 122-126). This
article describes a relatively straight-
forward software emulation of the
hardware feedback register approach
to computing cyclic redundancy
checksums. As a direct software
emulation of a process intended for
hardware implementation, the sug-
gested procedure is rather expensive
in terms of processor cycles. This is
in contrast to more efficient software
procedures that may be developed
based on table driven approaches.

For example, one such approach
was described in your own magazine
several years ago. This was in the
article by Joseph S. Whiting, “An
Efficient Software Method for Imple-
menting Polynomial Error Detection
Codes” that appeared in Computer
Design in Mar 1975 (pp 73-77). The
earliest reference to this technique
that I have been able to find, and
actually the most lucid explanation
as well, was in the article by Martin
and Frambs, “A Cyclic Redundancy
Checking Algorithm,” that appeared
in the Honeywell Computer Journal,
Vol 5, No 3, 1971, pp 140-142. Each
of these two articles describes pro-
cedures whereby storage may be
traded off against processor cycles in
the calculation of cyclic redundancy
checksums. It is shown that the use
of relatively small size tables, up
to 256 bytes in length, result in
quite dramatic decreases in the num-
ber of processor cycles required to
compute a CRC.

I would be interested in knowing’
if the present authors were familiar
with this work, and if so, why they
chose to ignore it.

Ira W. Cotton

National Bureau of Standards

Institute for Computer Sciences and
Technology

Washington, DC

Letters to the Editor should be
addressed:

Editor, Computer Design
11 Goldsmith St
Littleton, MA 01460
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Memorex OEM Drives

We deliver product,not promises.

In the past 24 months we have delivered more Winchester-type OEM drives than
all of our competitors put together. Here’s why:

SUPERIOR DESIGN—The 601 is based on an investment of over $25 million in
Winchester technology.

HIGH RELIABILITY—The sealed environment of the 601 is expected to yield
MTBFs in excess of 8,000 hours. Using an 801 tester, the MTTR is only one hour.

REDUCED INFANT MORTALITY—A special quality control program at Memorex
is set up to screen out early failures that are expensive and embarrassing to OEMs.

LOW COST—Other manufacturers may quote lower initial prices, but when it comes
to cost of ownership over the life of the product, the Memorex® 601 disc drive is clearly
the best value.

OEM SUPPORT—AN extensive, worldwide service and support network assures
you that help will be there when you need it.

IMMEDIATE AVAILABILITY—The 601 is in volume production and evaluation units
are readily available

Gallointe:” MEMOREX

GENERAL SYSTEMS GROUP (OEM DIVISION), SAN TOMAS AT CENTRAL EXPRESSWAY, SANTA CLARA, CA 95052. BOSTON (617) 890-0700
NEW YORK (201) 325-0164; DETROIT (313) 354-4511; LOS ANGELES (714) 891-2541; DALLAS (214) 258-3510; SAN FRANCISCO (408) 987-1373

© 1979 MEMOREX CORPORATION Memorex is a registered trademark of Memorex Corporation see us at Ncc New York Booth #2129
] ]
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LcALENnAﬂ

CONFERENCES

JUNE 4-7—National Computer Conf, New
York Coliseum, Hilton Hotel, and Sheraton
Centre, New York, NY. INFORMATION:
Marjorie Greimel, American Federation of
Information Processing Societies, 210 Sum-
mit Ave, Montvale, NJ 07645. Tel: 201/391-
9810

JUNE 17-20—Joint Automatic Control Conf,
Hilton Hotel, Denver, Colo. INFORMATION:
Prof T. F. Edgar, Program Chm, 1979 JACC,
Dept of Chemical Engineering, U of Texas,
Austin, TX 78712. Tel: 512/471-3080

JUNE 20-22—Internat’l Sym on Fault-Tol-
erant Computing, Concourse Hotel, Madison,
Wis. INFORMATION: Prof Charles R. Kime,
Dept of Electrical and Computer Engineering,
U of Wisconsin, Madison, WI 53706. Tel:
608/262-0206

JUNE 25-27—Design  Automation Conf,
Town and Country Hotel, San Diego, Calif.
INFORMATION: Robert J. Smith, Ill, Elec-
trical Engineering Dept, U of Texas, PO Box
7728, Austin, TX 78712. Tel: 512/471-4540

JUNE 28—IEEE Indy Microcomputer Show,
Sheraton Motor Inn E, Indianapolis, Ind. IN-
FORMATION: Harry D. Bostic, Naval Avi-
onics Ctr, D/810, 6000 E 21st St, Indianapo-
lis, IN 46218. Tel: 317/353-3047

JULY 16-18—Summer Computer Simulation
Conf, Toronto, Canada. INFORMATION: Dr
A. J. Schiewe, Chm ‘79 SCSC, c/o The
Aerospace Corp, PO Box 92957, Los An-
geles, CA 90009

JULY 17-20—1Joint Intermag/Magnetism and
Magnetic Materials Conf, Statler Hilton,
New York, NY. INFORMATION: Dr E. F.
Luborsky, Conf Chm, General Electric RGD
Ctr, PO Box 8, Schenectady, NY 12301

AUG 6-8—Pattern Recognition and Image
Processing, Hyatt Regency O'Hare, Chicago,
Ill. INFORMATION: PRIP 79, PO Box 639,
Silver Spring, MD 20901

SEPT 4-7—COMPCON, Washington, DC. IN-
FORMATION: IEEE Computer Society, PO
Box 639, Silver Spring, MD 20901

SEPT 5-8—INFO/ASIA, Ryutsu Ctr, Tokyo,
Japan. INFORMATION: Clapp & Poliak, Inc,
245 Park Ave, New York, NY 10017

SEPT 7-9—International Microcomputer Ex-
position, Dallas, Tex. INFORMATION: IME,
413 Carillon Tower, 13601 Preston Rd, Dallas,
TX 75240 *
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SEPT 17-19—Fourth Internat’l Conf on Soft-
ware Engineering, Munich, Germany. INFOR-
MATION: Prof Fritz Bauer, Institut fur In-
formatik der Technischen Universitat, D-8
Munchen 2 Arcisstrasse 21, Postfach 90 94
90, Germany

SEPT 17-19—Optical Communication Conf,
RAI Conf Buildings, Amsterdam, The Nether-
lands. INFORMATION: J. H. C. Van Heuven,
Philips Research Labs, Eindhoven, - The
Netherlands

SEPT 18-20—5th European Solid State Cir-
cuits Conf, U of Southhampton, England.
INFORMATION: |IEE Conf Dept, Savoy Place,
London WC2R OBL, England

SEPT 18-21—WESCON, Brooks Hall and St
Francis Hotel, San Francisco, Calif. INFOR-
MATION: William C. Weber, Jr, 999 N
Sepulveda Blvd, El Segundo, CA 90245. Tel:
213/722-2965

SEPT 20-26—TELCOM ‘79, Geneva, Switzer-
land. INFORMATION: John Sodolski, 2001
Eye St NW, Washington, DC 20006. Tel:
202/457-4934

SEPT 25-29—Relcomex ‘79—Reliability and
Exploitation of Computer Systems, Ksiaz
Castle near Wroclaw, Poland. INFORMA-
TION: 1. Jozwiak, Institute of Engineering
Cybernetics of Wroclaw Technical U, Janis-
zewskiego St 11/17, 50-372 Wroclaw, Poland

SEPT 26-29—Mini and Microcomputers In-
ternat’l Sym and Exhibition, Queen Eliza-
beth Hotel, Montreal, Canada. INFORMA-
TION: The Secretary, MIMI ‘79, PO Box
2481, Anaheim, CA 92804. Tel: 714/774-6144

SEPT 28-30—Northeast Personal and Busi-
ness Computer Show, Hynes Auditorium/
Prudential Ctr, Boston, Mass. INFORMA-
TION: Northeast Expositions, PO Box 678,
Brookline Village, MA 02147. Tel: 617/522-
4467

SEMINARS

JUNE 4-7 and JUNE 5-7—Automated Test-
ing for Electronics Manufacturing, ATE Sem-
inar/Exhibit, Radisson Ferncroft Hotel, Dan-
vers, Mass, and Northeast Trade Ctr, Wo-
burn, Mass. INFORMATION: Kate Fitzgerald,
1050 Commonwealth Ave, Boston, MA 02215.
Tel: 617/232-5470

JUNE 11-15—Testing Microprocessor Based
Systems, The Colonial Hilton Inn, Wakefield,
Mass. INFORMATION: Prof Donald D.
French, Institute for Advanced Professional
Studies, One Gateway Ctr, Newton, MA
02158. Tel: 617/964-1412

SEPT 3-4—Fourth Annual Workshop on Mi-
croprocessor Applications, U of Liverpool,
England. INFORMATION: Dr Malcolm J.
Taylor, The Computer Laboratory, The Uni-
versity of Liverpool, Brownlow Hill and Crown
St, PO Box 147, Liverpool L69 3BX, England

SHORT COURSES

JUNE 13-15—Computer Aided Design/Com-
puter Aided Manufacturing; Electronic Dis-
play Technologies and Applications; JUNE
27-29—Modular Software Design; and JULY
9-13—ECM and ECCM for Digital Com-
munications, George Washington U, Wash-
ington, DC. INFORMATION: Director, Con-
tinuing Engineering Education, George Wash-
ington U, Washington, DC 20052. Tel: 202/
676-6106

JUNE 18-19—Minicomputer Interface De-
sign: Examples from the Nova Computer;
JULY 23-27—Mini and Microcomputers:
Their Structures, Characteristics, and Appli-
cations; JULY 30-AUG 3—Microcomputer
System Design and Applications; and AUG
13-17—Data Network Planning and Design;
U of Michigan, Ann Arbor, Mich. INFORMA-
TION: Viola E. Miller, Engineering Summer
Conf, 300 Chrysler Ctr, N Campus, Ann
Arbor, MI 48109. Tel: 313/764-8490

JUNE 18-28—Data Communications, lowa
State U, Ames, lowa. INFORMATION: Paul
Bond, Engineering Extension, 110 Marston
Hall, lowa State U, Ames, |A 50011. Tel:
515/294-1526

JUNE 19-22—Modern Digital Communica-
tions, National University, San Diego, Calif.
INFORMATION: Dr Donald J. Rauch, Evolv-
ing Technology Seminars, 3820 Jennings St,
San Diego, CA 92106. Tel: 714/224-3788

JULY 16-27—Intro to Digital
and Microcomputer Interfacing, Virginia
Military Institute, Lexington, Va. INFOR-
MATION: Prof Philip Peters, Dept of Physics,
Virginia Military Institute, Lexington, VA
24450

Electronics

JULY 16-20—Communicating Technical In-
formation; JULY 16-27—Information Sys-
tems Technology: Database Systems, Tele-
communications, Performance Evaluation;
and JULY 23-AUG 3—Advanced Software
Concepts—Operating Systems, Massachusetts
Institute of Technology, Cambridge, Mass.
INFORMATION: Director of the Summer
Session, Rm E19-356, MIT, Cambridge, MA
02139

Announcements intended for pub-
lication in this department of
Computer Design must be re-
ceived at least two months prior
to the date of the event. To en-
sure proper timely coverage of
major events, material preferably
should be received six months in
advance.
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THEDSD440.
TOTAL DEC RX02
COMPATIBILITY,

AND MORE.

The DSD 440 is the only alternative to the DEC RX02 that’s

100% software, hardware and media compatible with

LSI-11, PDP®-11 and PDP-8 computers, including those
with extended memory. It can be configured as an
RX02 for DEC double density or IBM 3740 single
density recording, or as an RX01 for backward oper-
ating system compatibility.

MORE

A 512-byte hardware bootstrap is built into all
PDP-11 and LSI-1t interfaces. It loads system software
automatically from either single or double density
diskettes. Extensive self-testing is DIP-switch select-
able with the ““Hyperdiagnostics” that run without being
connected to acomputer. The low profile 5%-inch DSD 440
-features write protection and diskette formatting.

FASTER

The optimized DSD 440 microcode increases system throughput
when using the RT-11 foreground/background monitor. In partic-
ular, the DSD 440 with an LSI-11 runs fill and empty buffer opera-

tions 20% faster than an RX02.

FOR LESS

The DSD 440 is the RX02 compat-
ible flexible disk system that combines
high performance and advanced fea-

Data Systems Design, Inc.
3130 Coronado Drive,

tures with fast delivery...at alower price.

For further information, call or write Data Sant(itg;azrzégésgsom
Systems Design today. A data sheet and TWX 910-338-0249
price I(;_st WII|| be forwarded to you Eastem Hegions! Sales:
ABrTacE. (617) 329-5730

® Trademark of Digital Equipment Corporation TWX 710-348-0563
CIRCLE 10 ON INQUIRY CARD



16 COMPUTER DESIGN/MAY 1979



New Breed of MOS.

Intel introduces HMOS II-and a new family of
static RAMs that cross the finish line in 20 ns.

Intel just set a new pace for
high performance memory with
HMOSII. It’s our patented next
generation MOS technology so

*advanced it delivers speeds faster
than bipolar and even our own

first generation HMOS process.
HMOSII gives designers the
fastest, lowest power static RAMs
ever—plus traditional MOS
economy and reliability. Our new

History of MOS speed

1000
800f

600 |
400F

Address Access Time (ns)
3

Intel's continued process and scaling improve-
ments have doubled MOS speeds every two years.
The above graph demonstrates this trend with
Intel's 1K x 1 static RAMs.

1K and 4K RAM s are fully com-
patible, higher speed upgrades of
Intel’s time-tested 2115A/2125A

and 2147 devices.

1K fast statics that leave
bipolars behind

Designers building cache,
writeable control store or buffer
memories will find our 16-pin

*HMOS Il is a patented process of Intel Corporation.

2115H/2125H 1K RAMs ideal.
For new designs, two versions
deliver record access speeds of 20
ns and 25 ns, with a speed/power
product twice as good as slower
bipolar RAMs.

Our 35 ns and low power
30 ns models can be used as direct
plug-in replacements for 93415A
and 93425A bipolar RAMs.
They'll cut power dissipation up
to 36%. And, best of all, they're

available now.

New, faster 4K with no
power increase

Intel’'s new 2147H gives you
all the advantages of our 18-pin
4K x 1 industry standard 2147, with
twice the speed and no increase
in power. With access times as fast
as most 1K RAMs, it’s important
news for anyone designing buffer,
cache, control store and main
memory systems. If you're presently
working with 1K RAMs, you can
increase density or reduce board
space by a factor of four. In a 4K
format, the 2147H makes possible
a new dimension of higher
performance systems.

The 2147H’s low active
power dissipation and automatic
power down on deselection also
mean dramatically reduced power
consumption compared to constant
current static RAMs. In fact,
because most devices are deselected
at any given time, the larger your
system, the lower your power
dissipation per bit. It all adds up
to simplified designs and major

CIRCLE NO. 11 FOR INFORMATION

HMOS I fast static RAMs
Maximum Power
Access Consumption (mA)*

Part No. Time (ns)* Active Standby

4096x1

2147H4 35 180 30

2147H-2 45 180 30

1024x1**

2125H-1 20 125

2115H-2

2125H-2 & 128

2115H-3

2125H-3 = 100

2115H-4

2125H-4 o b

*Over full 0°to 75°C operating temperature range.
“*All 2115H versions have open-collector outputs, all

2125H versions have tri-state outputs.

savings in cooling and power
supplies.

All HMOSII components
are fully static and can be used in
clocked and unclocked systems.
They are directly TTL compatible
in all respects: inputs, outputs
and operation from a single
+5V supply.

Order 2115H/2125H and
2147H RAMs from your Intel dis-
tributor. Or, for more information,
contact your local Intel sales
office or write: Intel Corporation,
3065 Bowers Avenue, Santa
Clara, CA 95051.

® l I@ l l L]

Europe: Intel International, Brussels, Belgium. Japan:

Intel Japan, Tokyo. United States and Canadian distributors:
Arrow Electronics, Alliance, Almac/Stroum, Component
Specialties, Cramer, Hamilton/Avnet, Harvey, Industrial

Components, Pioneer, Sheridan, Wyle/Elmar, Wyle/Liberty,
L.A.Varah and Zentronics.

17



COMMUNICATION CHANNEL

LOCAL NETWORK ARCHITECTURES

John M. McQuillan

Bolt Beranek and Newman Incorporated
Cambridge, Massachusetts

For the past decade, the field of data communications
has been rapidly changing, with important innovations
emerging all the time. One recent development of wide
ranging significance is the introduction of several new
techniques for short distance high speed data communi-
cations. These techniques may transform communications
within offices, laboratories, factories, and universities.!

It is appropriate to begin with an examination of why
a local network is different from other, long distance,
networks. By definition, a local network is a data com-
munications system designed to interconnect computers
and terminals over a restricted geographical area, typical-
ly less than 2 km in diameter. A number of implications
follow from this definition.

At a technical level, the problems involved in designing
local networks are not very different from those relating
to long distance networks (see Panel, “A Hierarchy of
Communications Network Problems.”) However, the pa-
rameters are different. Since the communication network
and transmission medium are not bottlenecks, transmis-
sion rates are higher. Delivery delays are shorter and
message lifetimes, ie, maximum delivery delays, are
shorter. Error rates are lower compared with typical
long distance transmission media. Cost of interconnecting
terminal and computer equipment is lower. There is
greater use of broadcast or multiaddress communications.

From an organizational point of view, a local network
is likely to be designed and implemented by a single
organization which, in all probability, will also be respon-
sible for its operation. The result is a much higher degree
of control than can be expected in a long distance or

18

“global” network. This organizational approach also elimi-
nates such problems as coordinating changes among sev-
eral different groups, and the “finger pointing” problem
of fault diagnosis involving many components.

Local Network Technology

From the premise that communication is required over a
local region only, one can trace the line of reasoning to
the conclusion that a new type of network technology
can be used.

(1) A more expensive communications medium, in terms
of cost per meter, can be used in a local network because
the total cost of the medium is likely to be insignificant
compared to installation and other hardware and software
costs.

(2) Since a more expensive communications medium
can be used, a more powerful medium is possible, espe-
cially in terms of its speed and error performance.

(3) Local interface hardware and communications pro-
tocols can be considerably simplified because there is less
need to optimize available communications bandwidth—
the inherent traffic handling capacity of the network is
so much greater than in a global network.

(4) The cost to interconnect a device to a local network
can (and must) be reduced significantly by the process
of simplification, standardization, and eventually by large
scale integration (Ls1) manufacture.

(5) As a result, local networks open the possibility for
connecting much lower cost devices, eg, small computers

COMPUTER DESIGN/MAY 1979
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Centronics’ 6000 Series Band €
Printers have banished the
drum. Forever. That means important savings
and simpler operation for you.

An inexpensive changeable band lets you
change character sets or type in seconds with-
out disturbing paper or ribbon. No special
tools. No expensive drum. No special service
calls.

Centronics’ horizontally moving print band
means crisper print quality and perfect vertical
alignment. You get uniform density control
regardless of paper stock.

Band printers are faster and less expensive
to service too. A single motor drives both the

print band and cassette-enclosed ribbon.
Modular construction combined with simpli-
fied design minimize downtime. And service
is available at more than 100 locations through-
out the world.

But that’s not all. Centronics’ band printers
cost less. In fact, thousands of dollars less than
comparable drum printers.

Operating flexibility. Easier servicing.
Cirisper print. Lower cost. Centronics’ band
printers beat the drum everytime. For infor-
mation write or call your local authorized
Centronics’ distributor or Centronics Dat