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Wespergroup's new Multibest™ tape
and disk controllers have the right stuff
to successfully perform on Multibus sys-
tems. The Multibus MB-SMD disk con-
troller is software compatible with the
Intel iISBC 220 disk controller while sup-
porting up to 2 megabyte/sec. disk
transfer rate, 4 SMD type disk drives and
improving throughput.

The Multibest MB-506/1000 disk con-
trols up to three (3) ST506 or SA1000
disk drives and four (4) SA400 type
floppy disk drives. The MB-506/1000

also supports mixed capacity drives and
overlapped seeks.

The Multibest MB-QIC-2 tape coupler
controls up to four (4) %" cartridge tape
drives with industry standard QIC-2
interfaces.

The MB-506/1000, QIC+2 and Multibest
Companion Link—thée winning combi-
nation that allows image backup and
restores disks to tape without host
intervention.

Call or write today for the complete
Wespergroup catalog. WESPERGROUP,
div. of WESPERCORP (USA), 14511 New
Myford Road, Tustin, CA 92680, Tel:
(714) 730-6250, Cable WESPER, TWX
910-595-1775, Telex 4720629. (Ger-
many) GmbH, Tel: 089 982420. (U.K.)
Tel: (44) 0276-20934.

Multibus is a registered trademark of Intel Corp.
TM-—Multibest is a trademark of Wespercorp
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You've concluded that you need the performance and capacity that only
an 8 inch Winchester drive can provide. Which one should you buy?

There are 109 different models available.

Of this 109, only 39 are 8 inch floppy form-factor compatible.

28 of these 109 perform an average seek in 30 milliseconds or less.
And of this 109, only 17 offer true SMD compatibility.

Puzzled?

Only one company provides a disk
drive with all the features —

Kennedy
and Model 7300 . JSENNEDY

with the rlght slze, the rmhthtquaoes and the rlght pdce. 1600 Shamrock Ave., Monrovia,
: (818) 357-8831 + ITT TELEX 472-0116 KE

KENNEDY

KENNEDY

KENNEDY 73820

* Bl %

* SMD, ANSI or PICO BUS
Interfaces

* 1209 KByte/sec. transfer rate

* Available 30-45 days ARO

* Q100: $2,560/$3,195
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System technology

29 Software:
Lisp/APL merger supports functional programming concepts

31 Software:
Mainframe-style tools move down to personal computers

38 Software:
Windows graft multitasking onto single-task operating systems

53 Peripherals:
NAPLPS: a standard for drawing and sending pictures?

Test & development:
Personal instrumentation takes off in all directions

78 Test & development:
CAE system ties real chips into software model

81 Data communications:
Circuit-switched networks connect like telephones

Page 66 66

92 Memory systems:
High density media let floppies take on Winchesters

System design

133 Control & automation: Memory components serve industrial
control needs
by Rick Nelson—Including chip- and board-level products, as well as
complete subsystems, a variety of memory devices and assemblies help
designers bring computer technology to the factory floor.

149 Software: Operating systems adapt to handle database applications

( by Lowell W. Dunn—Traditional operating systems, conceived as
programming environments, can cause performance barriers. For a
certain set of business applications, a functional reorganization can leap
those hurdles.

\ 163 Software: Integrated DBMS key to CAE productivity

by Donald M. Laughlin—Integrating a hierarchical DBMS into a
computer aided engineering workstation relieves the designer of much
r(l)lutine work, permitting modular design and automatic updating of
all levels.

179 Integrated circuits: Signal processing chips invite design comparisons
by Surendar S. Magar—Selecting one of the new number-crunching
digital signal processing ICs calls for a comparison of hardware,
software, and development system features.

193 Peripherals: Data scrolling combines techniques
by Tom Ryan—Combining CRT-type softcopy graphics with stripchart
recording, data scrolling is a flexible, interactive method for displaying
graphics data.

Page 193

101 From chips to intelligent systems, Electro and Mini/Micro-Northeast will
probe the latest industry news and products coming out of R&D labs.

( Attendees at the companion electronics show and computer convention
will have a chance to take stock of emerging technologies discussed at
both professional programs, and poke through product exhibits
numbering 700 strong.

M 123 The National Computer Graphics Association’s fifth annual conference
e B next month will be the focal point for assessing new graphics technology
sasss and applications. Now that graphics is becoming as instrumental to the
w computer design process as it is to the development of sophisticated
1r applications on installed bases, international efforts are escalating to
standardize every link in the graphics hierarchy.
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Chairman
of the boards
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The ﬁrst true Multibus smglevboard computer

The MPA-2000 is highly qualified
for the top slot. It's the first to offer the
iAPX-186 CPU. The first to offer 512KB of
dynamic RAM. And, the first with
architecture that allows plug-in modules
with multiple DMA channel support.

That makes it the first CPU and [/O

processor that combines: data processing,

data communications, local area networking,

disc I/O and similar peripheral functions.
Standard data communications packages
available include; 3270 BISYNC, 3270 SNA
(LU, 2 & 3), X.25 (CCITT 1980), SDLC
and HDLC (LAPB). Operating system
portations include; iIRMX-86, PC-DOS,
MTOS-86 and VRTX-86. In all, it has
sufficient performance and capability

to replace 2, 3 or 4 board members in

many applications.

With that outstanding resume, it’s
easy to see how the MPA-2000 became
the unchallenged Chairman of the Boards.

For complete specifications and
ordering information, call or write
Metacomp, Inc., 9466 Black Mountain
Road, San Diego, California, 92126,
(619) 578-9840. TWX 910-335-1736
METACOMP SDG.

Ask for the resume of the
Chairman of the Boards.

METACOMP

The MPA-2000 is a trademark of Metacomp, Inc.,
MULTIBUS, and iRMX-86 are trademarks of Intel Corp.,
PC-DOS is a trademark of IBM Corp.; MTOS-86 is a
trademark of Industrial Programming, Inc.; VRTX-86 is a
trademark of Hunter and Ready, Inc.

©Copyright 1984 METACOMP, INC. All rights reserved.

THE MULTIBUS BREAKTHROUGH PEOPLE
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Codex redefines the

UP FRONT

Bell’s 32-bit chip takes only 12 months to design

A second-generation 32-bit microprocessor chip with separate 32-bit
data and 32-bit address lines has entered production at AT&T
Technologies, Western Electric Div (New York, NY) after only a
12-month design and test cycle. The WE 32100 chip is a successor to the
BellMAC-32A chip, which it can replace in existing equipment without
software changes. The new CMOS chip contains 180,000 transistors—
roughly 30,000 more than its predecessor—and runs about three times
faster. The speed increase stems from a reduction in channel width
from 2.5 to 1.7 um and an onboard cache memory that holds up to
sixty-four, 32-bit words. By storing often-repeated program
instructions, the cache avoids wait time. The 5-V chip dissipates 1.9 W
and is enclosed in a 132-pin ceramic package.—N.M.

Partnership gives VME community a boost

When the No. 2 supplier of VME boards worldwide joins forces with a
leading European supplier of commercial and military CPU- and
memory-based boards, it can only be for one reason: to become the
No. 1 supplier of VME-based boards worldwide. Currently, that position
belongs to Motorola (Phoenix, Ariz). However, Force Computers
(Santa Clara, Calif), the leading VME board supplier in Europe, has
teamed up with Plessey Microsystems (Northants, England) to displace
Motorola. The agreement between the two companies calls for Plessey’s
U.S. operations (Pearl River, NY) to manufacture and market board-
level VME-bus products and accessories currently produced and
marketed by Force. Jointly offered products will be pin compatible.
The industry’s first 2-Mbyte dynamic RAM board for the VME bus will
be one of the first newly designed Force boards that Plessey will second
source. This board contains 256-Kbit dynamic RAMs supplied by NEC
and is available this month.—N. M.

Soviets may have optical memory breakthrough

The U.S.S.R. has a memory system based on a 5-cm square plate
containing multiple Fourier microholograms, according to a report
from International Resource Development (Norwalk, Conn). A
computer controlled playback machine stores a number of these plates,
selects a desired plate, and displays the holographic image on a
monitor. Elsewhere, research is under way in both the U.S. and France.
Harris (Melbourne, Fla) is already in the forefront with a system that
translates data from electronic to optical form, using holographic
interference patterns on microfiche cards.—M.B.

modem

Rising to ‘‘network system resource’’ status, 2600 series modems from
Codex (Mansfield, Mass) are based on a 68000 microprocessor that
manages a bus architecture. The 2660 version uses trellis coded
modulation to provide an error correction scheme using special
algorithms for choosing correct data. It accomplishes this by comparing
redundantly transmitted information and correcting distorted bits. This
8-state scheme yields increased immunity to noise and other
disturbances. Top speed of the 2660 is 16,800 bits/s. The modem also
has an adaptive rate system that directs the modems to transmit at the
maximum speed the line will allow. Options include 4- or 6-channel
buffered multiplexers, registered dual dial restore, and an XL-1 system
that provides support for the standard or custom modem
features.—M. B.
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UP FRONT

Heavyweights take a stand on tape standards

Free interchange of recorded data, long hampered by lack of an
established standard, is the aim of two industry leaders. A joint
program conducted by 3M’s Data Recording Products Div (St Paul,
Minn) and Digital Equipment (Maynard, Mass) is expected to create the
necessary standard—at least in the half-inch tape cartridge world. As
presented to the ANSI X3B5 committee, the proposal covers both the
cartridge and recording format. The cartridge itself, called
CompacTape, is a single-reel unit that measures approximately 4-in.
square and 1-in. thick, and stores 100 Mbytes of formatted
information. The associated drive, code-named ‘‘Maya,’’ is currently
under development. According to knowledgeable sources, it will use
the existing TS-11 start-stop interface, but will also allow for streaming
operation. Maya’s formal introduction later this year should be
followed by that of a 500-Mbyte device, code-named ‘‘Yankee,”’
which will ensure wide upward compatibility for data stored on

all CompacTape cartridges. Look for the higher capacity drive

in 1986.—J.A.

Industry and academia break the ice on new R&D fronts

Industry is actively pursuing universities to form research-and-
development partnerships that will cultivate advanced technologies for
CAD/CAE/CAM and networking—two fields that have been light on
academic research before now. In such ventures, company scientists and
engineers are working closely with university staffs to exchange
fundamental research and application expertise. For one, GE Calma
(Santa Clara, Calif) plans to locate an advanced systems group inside
Rensselaer Polytechnic Institute’s (Troy, NY) ‘‘incubator program”’ for
future high technology enterprises. In turn, RPI will develop computer
architecture, hardware, software, and simulation for CAD/CAM/CAE
systems that Calma may manufacture. Another recent agreement has
made Codex (Mansfield, Mass) an industrial partner in the
Massachusetts Institute of Technology’s (Cambridge, Mass) ongoing
Athena project. The immediate application will be a network
interconnecting approximately 2600 computers and workstations
installed in over 100 campus buildings. Technology being refined for
this purpose will involve local area networking, wide area networking,
internetworking, and network management.—D. H.

Real devices take part in complex circuit design simulation

Two companies are breaking new ground in system simulation
technology by incorporating hardware in the VLSI circuit design process.
This eliminates the time and errors inherent in building a behavioral
model of the reference device, and frees the designer to concentrate on
creating the new system part. Valid Logic Systems’ (Mountain View,
Calif) Realchip uses actual microprocessors, controllers, gate arrays,
and custom chips as hardware models. Working together with the
company’s SCALDsystem workstations, Realchip plugs into ‘‘software
schematics”’ that result in a virtual logic analyzer exercising a virtual
breadboard with worst-case timing characteristics. A Daisy Systems
(Sunnyvale, Calif) upgrade to the Megal.ogician workstation comes
with an electrical interface that is general enough to hook up almost
any device—from single DIP to complete computer system—with the
simulation process.—M.B./S.B.
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DATARAM

TAKES THE LEAD IN
COMPATIBILITY

VAX

Three new products
establish Dataram as the
leader in VAX
compatibility.

Our single-board UDAS50
compatible controller and
our VMS-compatible
BULK MEMORY system
are industry firsts. Add to
that our new 1.0 MB
VAX-11/780 memory, and
you will understand why
Dataram is the
VAX-compatible leader.
Call us at (609) 799-0071
today, and learn more
about these exciting new
products.

UDAS50
Compatible
Controller

|

Our new S35 controller
establishes a new standard
for DEC-compatible disk
controllers. And for good
reasons. It operates with
any SMD drive on the
VAX (or PDP-11)
UNIBUS, at speeds in
excess of 1.8 MB/sec. Its
speed allows you to take
advantage of the popular
Fujitsu Eagle. It provides
command stacking and
enhanced error correcting
...and it’s packaged on a
single hex board.

DEC, PDP, UNIBUS, VAX, and VMS are trademarks of Digital Equipment Corporation.

VAX/VMS
Compatible
BULK SEMI

Our new BS-207

BULK SEMI system offers
something never before
available — BULK SEMI
power and performance
for VAX/VMS systems.

BULK SEMI, operating as
a high-speed swapping
device, has delivered up to
50% improvement in
throughput.

Up to 64 MB of high-speed
BULK SEMI with ECC
standard. Dual-port
capability available.

DATARAM

Dataram Corporation O Princeton Road O Cranbury, NJ 08512 O (609) 799-0071 [0 TWX: 510-685-2542

CIRCLE 4

1.0 MB
VAX-11/780
Memory

Our new DR-278 will
operate with all
VAX-11/780 computers
using DEC’s new MS780-E
memory systems. But
more than simply a direct
replacement for the
MS780-F memory module,
the Dataram DR-278
offers bus disable switch,
LED status indicators, and
reduced chip count that
improves reliability and
reduces power consump-
tion. Best of all it’s
available, today, at a lower
cost.



UP FRONT

Superminicomputers battle for performance specs

Harris and Gould (both of Fort Lauderdale, Fla) are at it again,
carving out a broader superminicomputer market share. The 48-bit
Harris 60 packs nearly 1-MIPS performance in an office-styled 30- x 19-x
30.5-in. cabinet. A cache memory option speeds memory access while
increasing performance by 20 percent. The low end system is upwardly
compatible with other Harris models and is priced at $69,500. Gould’s
32-bit Concept 32/97 benchmarks from 4.67 to 10 MIPS. An optional
multiply accelerator is the booster for this performance rating. The
32/97’s basic configuration includes a 32-Kbyte cache, expandable to 128
Kbytes for increased cache hits and improved system performance.
These machines range from $245,000 for a basic configuration to
$495,000 for a fully configured version.—M.B.

Protocol analyzers wager ergonomic features

“User friendly’’ is now the watchword, even in instruments as esoteric
as network protocol analyzers. Recent introductions by Digilog
(Montgomeryville, Pa) and Hewlett-Packard (Palo Alto, Calif) help
engineers diagnose network problems by including features for softkey
and automatic setup as well as network and setup data storage. Also
equipped with intelligent displays, machines from both companies
automatically determine line protocol, data code, speed, parity, and the
like for bit-oriented multilevel protocols. Capacity for setup and line
data storage in Digilog’s analyzers ranges from 32-Kbyte EEPROM in
entry-level model 200 to 10-Mbyte Winchester disk in top-of-the line
model 800. Hewlett-Packard’s 4951A and 4955A have interchangeable
tape storage. In addition, various levels of statistical analysis with
graphics are coming available on higher end models, with color on the
Digilog 800.—T. W.

Ring network uses tokens to switch messages

Using a dual-bus token ring network as its backbone, Incomnet
(Ventura, Calif) can pass messages as long as 64 kbytes between any
two of 1024 nodes on a single local network or across any of 255
connected LANs. A Unix-like network operating system maintains a
directory of all nodes on all networks so that internet routing can take
place without addressing specific physical locations. The proprietary
network access method developed for the Incomnet 3000 moves a token
freely around the ring rather than from node to node. As a result, the
token is taken only when messages are transmitted. Acknowledgment
occurs when the originating node sees the token again without the
message.—J. A.

X.25 chip gets the go-ahead from GTE Telenet

Western Digital’s (Irvine, Calif) WD 2511 X.25 packet-switching
communication controller has received certification from GTE Telenet to
operate as an interface device on the link level of GTE Telenet’s data
network. Designers can thereby add communication capabilities to their
systems at minimal cost in PC board real estate, chip count, and power
consumption. Along with Ethernet controller chips from other vendors,
such as Intel and Seeq Technology, the new device is following the
industry trend toward putting sophisticated functions onchip to simplify
the system implementation process.—S.B.
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ROCKWELL
SEMICONDUCIOR
TECHNOLOGY
CREATES THE NEXT
GENERATION OF
INTEGRAL MODEMS.

Our third-generation VLSI capabilities
give you support at any level.

Building modems
into your product
lineused tobea
complicated and -
costly process. But ey Cm Fe

Rockwell International's . =

latest generation of VLSI -

integral modems is changing all that.

Today, our VLSI capabilities mean that
we can support your design requirements
atany level: you can order VLSI chip sets;
standard cards with all data rates inter-
changeable; or custom cards designed to fit
your specific shape, connector and soft-
ware integration requirements.

In fact, we can offer a simple, econom-
ical solution to virtually any application
requirement from 1200 to 9600 bps. Since
our modems include both a microprocessor
bus and an RS232C interface, they can be
easily designed into computers, from
micros to mainframes; plus G2-G3
facsimile machines, multi-
plexers, terminals and,
of course, box modems.

What's more, Rockwell
is the only supplier of full-
duplex, dial 2400 bps
VLSI integral modems.

And all of our modems are as reliable as they
are versatile. Based on our customers’ experience
with over a half million Rockwell integral
modems in use around the world, we've been
able to document an MTBF of 200,000 hours—
nearly 23 years between service calls. Perform-
ance-wise, transmission is virtually error-free
over unconditioned or dial-up phone

lines because our integral modem:s offer
auto-adaptive equalization.

We are the world's largest supplier
of high-speed modem subsystems and
devices. Ask your sales representative
or distributor for a quote today, and
you'll see that we have a distinct advan-
tage in price and delivery lead times, too.

Rockwell integral modems. A
generation ahead of all the rest.

Rockwell Semiconductor
—ProductsDivision ———
| Rockwell International, P.O. Box C,

;" \. MS 501-300, Newport Beach, CA
- —%f— L ' 92660. Call toll free (800) 854-8099.
= 3 In California: (800) 422-4230.

N

Rockwell International

..where science gets downto business

CIRCLE 5




TEK 9100 2ks svorew
We don’t design this.

00600 0000 @AGe
L 50008 3000 § 3000

F3093 UNE FI0AR F9093 JNE

#

15 ( FETCH
DX #1102
¢ FETCH
( FETCH

® ILLECAL 8.
¢ FETCH

X
0s
(s
0s

fRERERERY
SPTREEET P

]

ﬁ g




FLEXIBLE SOLUTIONS
FOR A FUTURE OF CHANGE

7./ 4

The DAS gives you a choice.

Who needs limits — on your
capability to solve a problem, or on
the value of your investment? That's
why we built the DAS. You
configure it. You upgrade it. So you
fit the solution to the problem.
Without the limits imposed by
monolithic instruments.

Configure your own.

Choose from six different data
acquisition modules and two
pattern generator modules. You
can combine up to six modules to
design your own analysis system.

You decide — 96 channels for
software analysis. General purpose
25 MHz software and hardware
analysis. 100 MHz hardware analy-
sis. High-speed hardware analysis ~
330 MHz or 660 MHz. Pattern
generation. And add GPIB, RS-232,
tape drive, line printer and hard
copy support if you want.

Microprocessor support?
None better.

The best in the business.
You can design your own
custom disassembly, using our Ex-
tended Define Mnemonics firm-
ware, or choose from our

support packages:
8080 6800 | 68000 | 65C02
8031 6801 | 68008 | 1802
8039 6802 | 280 1805
8085 6803 | 28001 | NSC800
8086 6805 | z8002 | F9450
8088 6808 | 28003 | 1750A
80186 | 6809 | Z8004 | UNIBUS
80188 | 68121 | 6502 Q-BUS
GPIB ASCIl | EBCDIC

We’'ve got color.

Nobody else does. Color
makes the DAS the easiest design
tool on the market to view, to use, to
understand. You work faster
because you spot hardware and
software errors faster.

Time to talk about your design.

Call your Tektronix sales
engineer and talk about your
applications. Wel'll help you
design your DAS.

TEKTRONIX LOGIC ANALYZERS

T

For further information, contact:

U.S.A., Asia, Australia, Central & South America,
Japan Tektronix, Inc., P.O. Box 1700, Beaverton, OR 97075.
For additional literature, or the address and phone number
of the Tektronix Sales Office nearest you, contact: Phone:
800/547-1512, Oregon only 800/452-1877,

TWX: 910-467-8708, TLX: 15-1754, Cable: TEKTRONIX
Europe, Africa, Middle East Tektronix Europe B.V. Euro-
pean Headquarters, Postbox 827, 1180 AV Amstelveen, The
Netherlands, Phone: (20) 471146, Telex: 18312-18328
Canada, Tektronix Canada Inc., P.O. Box 6500, Barrie,
Ontario L4M 4V3, Phone: 705/737-2700

Copyright @ 1983, Tektronix, Inc. All rights reserved. LAA-055

Tektronix

Circle 6 for Literature
Circle 7 for Sales Contact

COMMITTED TO EXCELLENCE



ITLL BLOW YOU AWAY

THE NEW 1500 SERIES FROM CHROMATICS

* 1536x1152, 60Hz non-interlaced, graphics display

* 19" Ultra High Speed, High Resolution Monitor

» 500,000 transformed vectors per second (24 bits deep)
» 10 Megaflops IEEE Floating Point Array Processor

* Industry standard GKS library

“Chromatics

2558 Mountain Industrial Blvd., Tucker, GA 30084 (404) 493-7000, TWX 810-766-8099

€ Chromatics, Inc. 1984

*From now until May 31, 1984 our $42,000 CX 1500-01 Colorgraphic Engine™ is being offered for $19,995 complete.
Includes engine, monitor, keyboard, graphics executive software. Act Fast. .. Limited Offer...One Per Customer.
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EDITORIAL

DONT LOOK BACK

A few months ago, a young computer engineer on our staff asked
me if I had ever played a pinball machine. Apparently, she had
discovered one of these dinosaurs parked behind the videogames
in some amusement arcade. I admitted I had occasionally played
pinball machines between classes at engineering school. I was
tempted to mention that I had also used a slide rule and once
helped design a computer that contained vacuum tubes, but I
kept my big mouth shut. Even though I didn’t mention the
vacuum tubes, however, she figured I must be over the hill.
Thereafter, she always seemed surprised whenever I demon-
strated any knowledge of today’s technology.

One of the sadder aspects of the computer industry is the lack
of understanding young engineers display towards older engi-

- neers. In Tracy Kidder’s book, ‘“The Soul of a New Machine,’’ for example some of the
young engineers at Data General tried to figure out what happened to older engineers,
because there didn’t seem to be any in their department. They concluded that perhaps
they were ‘‘turned out to pasture or else made into dog food.’” However, the real villain of
Kidder’s book seemed to be not the young engineers—who were themselves innocent
victims—but an industry that placed such an apparently irrational premium on youth.

But age discrimination could not exist in the computer industry unless it made some
sense economically—because people running this industry are rarely stupid.
Unfortunately, older engineers often are less productive than their younger and more
enthusiastic rivals. The real key to an engineer’s value, though, is not chronological age
but attitude of mind.

Because of the industry’s obsession with youth, older engineers have become a relative
bargain in the labor market. I discovered this several years ago when I was with another
magazine. At that time I hired two engineers who were approaching normal retirement
age. Both men were highly qualified and their salary requirements were quite reasonable
considering their accomplishments. In their job interviews, though, the two contrasted
sharply. The younger of the two persisted in recalling past glories and waded through a
seemingly endless portfolio of patent applications for relay logic schemes he had devised.
The older one, however, suddenly seemed thirty years younger as he talked excitedly
about the frontiers of advanced research. Both proved successful in the sense that they
are still working as editors. But the forward-looking one is now an internationally
recognized authority on trends in computer software, while the backward-looking one
spends a lot of time grinding out surveys of electromechanical components.

Like people, magazines can also age if they lose their enthusiasm for the subjects they
cover. Computer Design recently celebrated its 21st birthday—which makes it ancient by
comparison with most computer magazines. But, because we love to discover new things
that are happening in this dynamic industry, we feel like a two-year-old. If we ever forget
the secret of perpetual youth and you find us looking back instead of ahead, please tell
me. We would hate to grow old.

——

Michael Elphick
Editor in Chief

COMPUTER DESIGN/April 1984



Control CPU speed with Zilog?




new /28581 control peripheral!

Until now, trying to run CPU’s at full speed in
systems with slower memory and other I/O devices was
a losing race. Not anymore. Because now with Zilog’s
new Z.8581 Clock Generator Controller at hand, you
can selectively control clock speeds for both 8- and 16-
bit CPU’s like the Z80" and Z80H chips, and the
Z.8000™ CPU, as well as your other favorites. You get
complete CPU speed adjustment without redesign

or redevelopment costs.

The key to this improved performance is the
concept we call “selective clock stretching’” Operating
similar to a car’s accelerator and brake system, it
allows the CPU “engine” to run at maximum speed,
maneuvering alongside devices that run at only a frac-
tion of the CPU clock rate. No longer will you have
to rely on costly RAM’s and other devices to have
a high-performance system. The Z8581 CGC is the
latest addition to Zilog’s famous family of peripherals.
Ask us about our popular SCC, CIO, FIO, FIFO,
UPC and ASCC.

Be in control and get a FREE sample of the new
Z.8581 by filling out and mailing the coupon to Zilog,
Inc., Components Tech. Publications, 1315 Dell
Avenue, M/S C2-6, Campbell, CA 95008. For faster
information on the Z8581, call us on the Literature
Hot Line at (800) 272-6560. For information on Zilog’s
other components, call (408) 370-8000.

780 is a registered trademark of Zilog, Inc.
Z8000 is a trademark of Zilog, Inc.

[ Id like more information at this time.
[J I want to be in control! Send me a 28581 samp
[ Please have a salesman contact me.

Company.

Address__

City.

Phone

CPU used

Clock speeds used in system__

Current clock mpiemenmtion
78581

an affiliate of
EXXoN Corporation

Pioneering the Microworld




The IP-512 family of OEM
image processing modules have
set new stan s with high per-
formance features previously
available only on systems costing
much, much more.

The IP-512 is a modular, real-
time image processor that’s plug
compatible with the
INTEL MULTI-BUS
and DEC Q-BUS.

It interfaces
with a standard
video source, stores
images in single or
multiple 512 x 512
frame buffers with
up to 24 bits/pixel,
and includes pipe-
line processing for
real-time image
averaging, summa-
tion, subtraction,
convolutions, histo-
grams, feature list extraction,
erosion and dilation.

PCVISION is a trad kof I

PURE GENIUS.

Low Cost OEM Image Processors for
Multi-Bus, Q-Busa

nd IBMPC.

The modules contain pro-
grammable I/O Transformation
Tables and provide for B&W
and RGB output for full color
processing.

Applications include factory
inspection, robotic vision, medical
imaging, industrial radiography,
teleconferencing,
microscopy and
image analysis,
among others.

g Tech-
nology 330 intro-

duces PCVISION,
areal-time video
digitizer for the IBM
PC. PCVISION
allows OEMs to
provide low-cost
solutions for many
applications requir-
ing image processing.
For details, call
our Sales Department at
(617) 938-8444. Or write to:

IMAGING

g Technology Incorporated
600 Wes:(%:ﬂnmgs Park, Woburn M A 01801
Telex: 948263

Technology Incorporated. MULTI-BUS is a trademark of INTEL
Corporation. Q-BUS is a trademark of Digital Equipment Corporation. IBM PC is a trademark of IBM Corporation.
Copyright © 1984 IMAGING TECHNOLOGY INCORPORATED.
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Introducing
the Whizzard 3355.
Now you can break the
speed limit without
paying the price.

Whizzard 3355. Meet the Whizzard
3355, the newest computer graphics system
from Megatek. Up to 400 thousand vectors
per second. The fastest high speed perfor-
mance of any system in its price range, thanks
to our Gral)hics Engine” l{}eward software
compatibility with every Whizzard. And a
high resolution color raster display with

2D real-time dynamic transformations.

Now you can have the speed you want,
and pay a lot less for it in the bargain.

The Whizzard 3355 is a full-function com-
puter graphics system that cost-effectively
supports f)]/our graphics applications. Espe-
cially in the areas of mechanical or elec-
tronic CAD, simulation, or command and
control. And its RS232C interface, with its
own 16-bit processor and up to 512 Kbyte
dedicated local RAM, offloads the host
computer and allows serial communications.

he Whizzard 3355’s standard features
include a 19” 10242 60 Hz non-interlaced
monitor, 16 simultaneously displayable colors
out of a possible 4096, complex 2D graphics R
transformations (rotate, translate, contin- N
uous scale, and clip), and proprietary local
processor with serial interface. You also
get VI-100™ emulation, an ergonomic key-
board, and a host of available options. Then
there’s graphics software. Megatek’s WAND!"
TEMPLATE" and a wide variety of third party
application packages, too.

The Whizzard 3355. High-speed perfor-
mance, and true cost-effectiveness.

That's Megateknology.

I See us at NCGA, Booth 318,
M ' I May 13-17, Anaheim, CA. 1M

World Headquarters « 9605 Scranton Road + San Diego, California 92121 - 619/455-5590 » TWX: 910-337-1270
European Headquarters « 34, avenue du Tribunal-Fédéral - CH-1005 Lausanne, Switzerland - Telephone: 41/21/20 70 55 - Telex: 25 037 mega ch

VT-100 is a trademark of Digital Equipment Corporation
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DRIVE YOUR
SYSTEM TO
NEW HEIGHTS.

UNPARALLELED 8-INCH WINCHESTER DRIVE
CAPACITY AND PERFORMANLCE.

The drive is on. Your
customers expect more
and more from computer
systems today. And one
of the best ways to stay
ahead is to specify 8-inch
Winchester drives from
NEC Information Systems.
Take the D2257, for
example. It provides 167.7
megabytes of storage with access
time of 20 milliseconds. It's the
highest capacity available at any
speed. And it's available right
now — in volume.

Proven reliability from the

people who make Spinwriter.
Throughout the computer industry,
NEC'’s Spinwriter means superior A
quality and reliability. - i
So its not surprising o
our 8-inch Winchester
drives perform at two
to three times the
industry’s MTBF.
And our average
repair time is
just 30 minutes.
That means
lower service
costs and in-
creased custome
satisfaction.




We use a conventional SMD
interface.

So our drives are easy to use.
It's simple to integrate NEC's
8-inch Winchester drives into your
system. The reason is our standard
Storage Module Device (SMD)

type interface.

In addition, you wind up with
significant savings in installation,
packaging, maintenance and cost-
of-ownership.

NEC. Technology drives us.
NEC has been pioneering
advancements in electronics for

Choose from four high
erformance capacities:
2.5,85.0 and 167.7 MB.

5.7,

almost 85 years. We've been developing
sl disk drives since 1959.

: Our 8-inch
Winchester drive
technology is state-of-

the-art,. while other
NEC drives

integration.

A standard SMD interface,

standard forms factor and
low dc power requirements
mean easy system

An evaluation
unit will be shipped
within 72 hours from the
time your PO is received.

incorporate such advanced technology as
plated media, thin-film heads and optical
recording.

Clearly, NEC remains at the leading
edge.

For more information on NEC 8-inch
and 5%-inch Winchester and flexible
drives, or the name of your nearest NEC
representative, call 1-800-343-4418 (In
Massachusetts, call 617-264-8635). You'll
find out why more and more OEM'’s are
saying “NEC and me.”

NEC
AND

NEC Information Systems, Inc.
1414 Massachusetts Avenue
Boxborough, MA 01719
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LETTERS TO THE EDITOR

Added power

I was very interested in Deb High-
berger’s article, ‘‘Power Supplies Come
to Grips with Mos Technology’’ (Dec
1983, p 213). The article made a number
of excellent points. However, while
discussing online and offline backup
systems for cMOS systems, it stated,
““Unfortunately, online approaches
already popular in mainframe and
minicomputer installations are usually
too expensive a solution for today’s
bumper crop of low cost computer
equipment.”” Maybe that was once the
case, but no longer.

Our company, Orbic Controls, re-
cently introduced the BrickHouse 5, a
battery-based power source for CMOS
board-level computers. BrickHouse 5
provides well-regulated 5-Vdc output and
is the ultimate in protective power
sources because the computer powered
by it never ‘‘sees’’ the line source.

Newton E. Ball
Orbic Controls
5625 Kearny Villa Rd
San Diego, CA 92123

Cross developments
The article, ‘“‘Development Systems: Big
Chips Require High Level Tools”’ (Jan
1984, p 149) failed to describe the most
powerful approach to micro software
development: cross development using a
superminicomputer or mainframe. Over-
all development time is typically cut by
25 percent or more compared to even the
newest micro-based development systems.
The article mentions some cross tools,
but overlooks First Systems Corp. Our
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MicroSET-86 tools provide the most com-
plete set of cross development tools
available for the Intel 8086 family.
Translators include a highly extended
Pascal-86 suitable for system program-
ming, full PL/M-86, Fortran-77, c-86, and
Macro Assembler-se—all generating
Intel-compatible, relocatable object
modules. After translation, modules are
linked by an Intel-compatible Linker and
Locater. All languages support the 8087.

Mary E. Avera

First Systems Corp

865 Manhattan Beach Blvd
Suite 200

Manhattan Beach, CA 90266

Keep it simple

I could not agree more with Michael
Elphick’s editorial (Feb 1984), “The
Computer Illiteracy Threat,”’ deploring
the current hype surrounding computer
literacy issues. I feel it has long been
wishful thinking (and much propa-
ganda) on the part of computer manu-
facturers (and lately educators) that
everyone, to survive the socioeconomic
future, must become computer literate.
This is hogwash!

If manufacturers had designed the
computer (particularly the personal
computer) right in the first place, there
would be no need for an indepth under-
standing of operating systems, pro-
gramming, and cryptic-like command
dialects that prevail in the computer
marketplace. Leave this perplexing
dominion to the technocrat.

Unfortunately, computers were origi-
nally designed by engineers and pro-
grammers for other engineers and
programmers. The fact that these
systems would be used by ‘‘civilians’’
never crossed their minds.

As designers, we have the ability to
configure a system any way we see fit. A
computer is a ‘‘smart’’ device and it
seems ludicrous that software designers
insist on forcing users to learn some
cryptic, obscure command structure to
do even the simplest of tasks. For in-
stance, what does ‘‘PIP’’ have to do with
the concept of transferring files?

The technological winds are beginning
to shift toward the uninitiated. Observe,
for example, Apple Computer Inc’s
newest system—the Macintosh. The
emphasis placed on this new design is in
running application software with
minimal operator participation in the
internal workings of the system. With its
Lisa and Macintosh systems, Apple is
attempting to address the nontechnical
users’ needs, instead of computer
“‘hackers.”’

This is as it should be. I believe it is
incumbent upon the computer industry
to wake up to the fact that the vast
majority of future computer users will
never understand the difference between
a bit and a byte. Efficiency in perform-
ing a necessary job function will compel
them to buy a computer, not to learn to
program in Basic.

I would also agree with Mr Elphick’s
assessment that educational software has
a long way to go before it becomes an
effective tool in the classroom. Too
many teachers these days are using the
computer as a convenient, automated
babysitter.

E. Francis Avila

Litton Engineering Laboratories
PO Box 950

Grass Valley, CA 95945

November/December designer's
preference study winners: Eugene
W. Smith 1, Nixdorf Computer
Corp, November; Richard L.
Coleman, Wavetek Corp,
December—winners of the HP
41Cv programmable calculator.







»

Marketablhty Serviceability.
UNIX SystemV
to o lot.

potential of the expanding multi-user and

multi-tasking business computer market.

The proﬁts of stan

1. FRO

every time they buy a new computer,
they’ll be more receptive to the new hard-
ware technology you offer for sale.

It’s not hard to sell programmers on

- UNIX System V. A large pool of program-

mers is already famihar with its advanced
, high-level “C”
You'll enjoy
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training, support and documentation that
is second to none.

Including a problem-reporting system.
Newsletters. A hotline. And penodlc ‘

3 y '

computers. Or software to run on those
computers

They're going to be askmg alot of
questions. And the first one will be, “Is
it based on UNIX System V?”
 From now on, the future belongs to

‘those who have the right answer.

SYSIEM )
IDER IT STANDAR

UNIX System V. From AT&T.

From now on, consider it standard.
©1984 AT&T Technologies, Inc.

Mail to; AT&T, P.O. Box 967, CDO400AA
Madison Square Stahon New York, NY 10159

I Name

ot all the answers about Title
stem v, JUSt

l Company
Address
Ci;y :




In 64K DRAMs, INMOS
high performance and flexible

8K x8 —The cost and space saver. This newest
member of the INMOS 64K DRAM family, available
in a plastic package, offers access times of 120
and 150ns. The by-8 organization is a natural for
microprocessor designs and other applications that
require word width rather than memory depth...in
process controllers, intelligent terminals, and buffer
memories for example. And its pin 1 refresh makes
it a very attractive alternative to 8K x 8 static
RAMs. Because it combines low power and low cost
with minimal support circuitry.

16K x4 — The performance chip. With 100, 120, and
150ns access times, this organization makes a lot
of sense in high-performance systems, such as high-
resolution graphics, where high data rates are
required. Packaged in plastic DIPs, the IMS2620 also
gives you the right combination of cost, organiza-
tion, and speed for microprocessor systems, terminals,
and even arcade and home games. If you're up-
grading from 16Kx1 chips, it provides a factor of
four reduction in chip count. And its “CAS before
RAS" refresh assist function minimizes required
support circuitry for cost and space savings.

P.0. Box 16000 * Colorado Springs, Colorado 80935

TWX 910/920-4904 e Burlington, Mass, (617) 22

San Jose, Calif. (408) 298-1786 * Calif.

Minneapolis, Minn (612) 831-5626

Whitefriars ® Lewins Mead  Bri
Bristol 0272 290 861 a4
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...including 8K x 8.

™ Look to INMOS for a wide selection of 64K DRAMSs.

ARAY We offer access times from 100ns. By-1, by-4, and

by-8 organizations. Plus features that boost performance

" and simplify design. This is the family that lets you avoid

compromises by giving you the performance and organization
you want...at costs you can afford.

i

64K x1—The big-system choice. This DRAM also
gives you a choice of 100, 120, and 150ns access
times. What's more, it includes “Nibble Mode,"
which allows effective cycle times below 85ns.
Available in a variety of packages, including plastic
DIPs, ceramic DIPs, and chip carriers, it's ideal for
systems requiring lots of memory depth.

Check the chart. You'll find the industry’s broades
family of 64K DRAMs...and the right device for .~
your requirements. Then call an INMOS distributor fo
all the details.

Organization Access Time (ns)

Cycle Time (ns)

120 190
8Kx8 150 240  IMS2630-1
100 160 IMS2620-1
16Kx4 120 190  IMS2620-1
150 240  IMS2620-
100 160 IMS2600-
64Kx 1 120 190  IMS2600-
150 230 600

INMOS Distributors: Al
Anthem Electronics, Arrow Electronics,
Future Electronics, Lionex Corp., RAE .
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IFIT WEREN’T FOR UNIX oo moereoe
ters than 30 VAXs,and a 32-bit
WENEVERCOULDHAVE -~~~
performs a roomful of micros.
All combined to speed up
UNIX just where it likes to

slow down.
Ordinary computers,yes.But  the most popular UNIX host. For example, gone are 856% of
not a Pyramid Technology 90x. For a lot less money. performance-robbing memory
After all, here's a supermini The secrets of this Pyramid references. The endless param-
not just capable of running are athorough understanding of ~ eter shuffling of yesterday's
UNIX™ but born to run it. And UNIX, a few fundamentals of technology has been replaced
run it up to fourtimes fasterthan ~ RISC (Reduced Instruction Set with a hardware register win-

= PYRAMID

e T




dow. Even context switching
takes less than one percent
of the CPU's time.

It's amazing what hardware
architects can do, given the
chance. It's almost as startling as
what our software wizards did.

They crafted OSx, a dual port
of Berkeley's 42 BSD and Bell's
System V. Because you can
switch environments at will, no
UNIX port offers more capabil-
ities. With absolutely no loss

of compatibility.

Well, almost.

We do admit to one feature
not compatible with other UNIX
systems. Our single-source
support.

One telephone number
instantly connects you to both
hardware and software experts.
In-house pros, who spend their
energy pointing you towards
solutions. Not pointing fingers
at each other.

So no matter how you see
your requirements shaping up,
contact Pyramid Technology,
1295 Charleston Road,
Mountain View, California 94043,
Or call @#15) 965-7200.

Because when it comes to
running UNIX, a Pyramid looks
good from any angle.




Mini-MAP makes it practi-
cal to apply array process-
ing to general-purpose sci-
entific and engineering
computing.

Practical in terms of use:
Mini-MAP’s compiler allows
you to program the array
processor directly in FOR-
TRAN. An assembler, a
linker, and a debugger are
also part of the package.
Plus you can use our library
of over 250 highly opti-
mized scientific subroutines.

Practical in terms of
throughput: Because it is
an array processor, Mini-
MAP increases the computing speed of a mini or super-
mini computer as much as 10 to 100 times. Where it takes
a typical minicomputer minutes to perform tasks such as
image rotation, Mini-MAP reduces interactive response
times to seconds. Your computer may require hours to
perform each step of a trial-and-error-process such as simu-
lation, but Mini-MAP, can zip through in mere minutes.

DEC, PDP-11, LSI-11, and VAX-11 are trademarks of Digital Equipment Corp
Mini-MAP is a trademark of CSPI

- Because

We built Mini-MAP."

32-bit DEC™ floating point format

Practical in terms of cost:
Mini-MAP is available as
an economical, four-board
set or as a packaged sys-
tem. Now, with Mini-
MAP, OEMs can offer
their customers a better
product at lower costs.
Mini-MAP’s low power
demands, small size, and
high reliability make the
package extremely attrac-
tive. And end users will
find our FORTRAN com-
piler and other software
tools minimize program
development costs.

Some practical things to
know about Mini-MAP:

: U] Interfaces to DEC
PDP-11, LSI-11, and VAX-11 series [] Up to 16 MBytes

of data memory [J 1024 x 1024 2-D FFT in 8.8 seconds

[J Extensive software tools plus dedicated applications assis-
tance including training, convenient parts depots, and field
service staff support our worldwide installations.

To find out how Mini-MAP can work for you, call toll
free 1 800 325-3110.

LS

)RS

40 Linnell Circle, Billerica, Massachusetts 01891 ° 61 7/979 6020  TWX 710-347 0176
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Lisp/aAPL merger supports functional programming concepts

The last thing that software prac-
titioners need is yet another program-
ming language that promises to solve
all their problems. Indeed, it is
already difficult enough to handle the
available languages. Now, however,
there is Nial, a very high level, fifth-
generation programming language
with features that can prove highly
beneficial even to the most skeptical
software person.

Synthesizing ideas from APL, Lisp,
and structured and functional pro-
gramming, interactive Nial (a mne-
monic for nested interactive array
language) is a functional language.
Like Lisp, it allows creation of new
operations and transformers, and can
treat programs as data. Like APL,
Nial is terse, and based on data
objects that are treated as arrays.
But, unlike any other language—even
array-handling ones—Nial carries the
array-as-data-object concept further.
It can easily work with nested arrays
or arrays of arrays.

Nial applications include expert
systems, computer aided design, and
data bases. Thus, it has already been
used to do chores in logic program-
ming, prototyping, VLSI pro-
grammed logic array generation,
forms management, and data system
design. Designed to operate with such
operating systems as AT&T’s Unix
and IBM’s DOS and VM/CMS, Nial has
unique debugging tools. It can dis-
play the contents of its array-based
data structures even as calculations
are in progress.

According to Michael A. Jenkins,
president of Nial Systems Ltd (Kings-
ton, Ontario), ‘‘Software designers
who use a programming language as
a thinking and design tool to help
them develop applications need and
will use Nial because it’s a good way
to improve productivity.’’ As Jenkins
told attendees at January’s Uniforum
Conference in Washington, DC, Nial
takes the concern for tedious details
and exceptional circumstances out of

A 3=

Lines := vacate”

Lines
Line
ENDWHILE ;
close A
Lines
ELSE
A
ENDIF

}

# GETFILE - Make a list of lines of characters from a text file.
Each line of the file is made an item of the list.
required is the file name you wish to read from.

getfile IS OPERATION Fname
open ( Fname "r ) ;
IF ?2~= type A THEN

Line := readfile A
WHILE Line ~= ?%eof DO

:= Lines append Line ;
:= readfile A ;

Parameter

{

.
’

Nial provides library scripts for use within the system. These are documented in
its help facility and can be accessed using the ‘‘library’’ operation. The sample

shown is designed for file handling.

programming. This is because it is
based on general data structures and
operations, and simple syntax.

An extensible language

Perhaps most important for the
designer using Nial as a thinking tool
is that the language is extensible. Like
Lisp, its software mechanisms allow
newly created operations and trans-
formers to be used in exactly the same
ways as predefined ones. The new
operations, Jenkins explains, are
“‘created incrementally either in suc-
cessive interactions or by reading a
script file containing definitions.”’

New transformers—functional ob-
jects that map operations to opera-
tions to define new operations—are
created in a similar way. A trans-
former is applied to an operation to
form a result operation called a
transform. ‘‘There is no evaluation
in such an application,’’ Jenkins says.

Nial was designed by Jenkins and
Trenchard More, Jr of the IBM Scien-
tific Center (Cambridge, Mass).

According to Jenkins, the language
is based on More’s theory of nested
arrays as data objects. This theory
serves as the data manipulation
model in the Nial system and also
provides the definition for the lan-
guage’s data operations.

However, Jenkins says that the
Nial user need not know array
theory. ““On the contrary,’’ Jenkins
notes, ‘‘the language is suitable as a
first programming language for stu-
dents with no programming experi-
ence and could replace Pascal
because it teaches even better pro-
gramming habits.”” For example,
besides containing the control-
structure capabilities of Pascal, Nial
goes steps further and encourages the
decomposition of problems into
functional units. Each unit is imple-
mented as an operation. Thus, a
problem solution is readily structured
along functional lines.

Jenkins does admit that Nial’s
terseness—like APL—and its symbol

(continued on page 30)
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Lisp/APL merger
(continued from page 29)

ELSE
A
ENDIF

|

putfile IS OPERATION Fname Lines {
A := open ( Fname "w ) ;
IF ??~= type A THEN
ITERATE A writefile Lines ;
close A ;

In this example of Nial file handling, #PUTFILE puts a list of character strings
into a file. Here, each item of the list is one line in the file. Required
parameters include the file name and a list.

manipulation capabilities—like
Lisp—require mathematical concepts
unfamiliar to the beginner. He insists,
however, that these potential prob-
lems can be overcome by appropriate
documentation.

Problem-solving aid

In Nial, an operation can be ap-
plied to any kind of data. Thus, it is
ideal for experimenting with problem
solving. Programmers can try a possi-
ble command and learn immediately
if it is correct. Interpreted Nial, like
APL and Lisp, executes each of its
input commands immediately. In
short, programmers can see how the
data is transformed by the operation
they are defining.

The advantage of this language
design is immediacy. When all the
statements required to solve a prob-
lem have been proven, the log of the
programming session can be edited.
Only those commands that worked
are edited into the final program. As
Jenkins points out, ‘‘It is this interac-
tive environment, an extensive list of
commands, the symbol-handling
capabilities of Lisp, and the use of
nested arrays that combine to make
the improvements in programmer
productivity and problem under-
standing that Nial offers.”’

Nial’s portable implementation,
known as Q’Nial (developed at
Queen’s University in Kingston,
Ontario), uses standard unix files, a1
editor of the programmer’s choice
(including the Berkeley Unix vI), and
Unix commands from within Q’Nial.
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The Q’Nial interpreter is written in
C and, as might be expected, param-
eterizes machine dependencies to
allow simple host operating system
interfaces. Originally developed on a
Digital Equipment Corp VAX under
the University of California at Ber-
keley Unix 4.1 BSD operating system,
it will be ported to seven other
systems this year. These range from
the low end 1BM PC to the large scale
IBM 4341 system.

Q’Nial interfaces with Unix for file
management, text editing, and com-
mand processing. Moreover, it is
possible to call any Unix utility and
have it create or modify a Q’Nial-
accessible file. This open design
means that Nial also works with soft-
ware written in other languages. Its
user can pick and choose the appro-
priate language and program for the
problem at hand.

Design philosophy

Nial is designed as an interactive
language with both an immediate
execution mode and the ability to exe-
cute extensive program texts read
from text files or loaded as prede-
fined operations. It is an expression-
based language—thus, the unit of
computation is an expression that
returns d value. The expressions are
written in a syntax based on common
mathematical notations. Moreover,
they are combined with the linguistic
constructs common to most pro-
gramming languages.

In Nial, the result of an expression
evaluation is an array. In the imme-

diate execution mode, this is dis-
played as a picture on the user’s
terminal. The picture shows the struc-
ture and content of the evaluation
result. This aids programmers in
understanding the data structures
that they input and the results of their
manipulation.

Such a programming aid is quite
unusual and has only been available
in such debugging tools as Micro-
focus’s Animator, and some tools
developed at Brown University. The
picture is not shown during program
execution (except in the immediate
execution mode) and does not affect
program execution speed.

For flexibility, Nial need not only
be used in the immediate execution
mode, but can be used in a command-
oriented way. Thus, an expression
may be viewed as an imperative by
ignoring its result. Nial furnishes the
syntax for this suppression.

Nial execution occurs in a work
space containing the data and objects
defined by the user. For convenience,
access to outside-the-work space data
and programmed interaction with the
terminal are provided by system
operations for input and output. The
host system interface edits all pro-
gram text.

System operations also provide the
linguistic mechanisms used to trans-
late program text to Nial internal
forms. In addition, a built-in syntac-
tic mechanism converts program text
to Nial internal form for use in pro-
gram construction under program
control. In short, as mentioned
earlier, the user can treat program
text as data, much like in the func-
tional language Lisp.

A step forward

Nial combines the features of Lisp
and APL in a manner that supports
the so-called functional programming
proposed six years ago by renowned
computer scientist John Backus.
Backus was attempting to define a
way to liberate programs from the
style imposed by von Neumann archi-
tecture—and Nial is an implementa-
tion of some of his ideas.

A major advantage of Nial is the
direct way it captures the inherent



parallelism of an algorithm. Thus,
like Lisp and Prolog, Nial is a candi-
date language for the fifth-generation
parallel computer architectures being
developed in laboratories worldwide.

A binary object-code license for the
VAX version of Q’Nial ranges in price

from $1600 to $8000, depending on
the number of system terminals sup-
ported. Clearly, Q’Nial is not a
casual purchase and this fact is recog-
nized by an evaluation license being
available at a lower cost. Prices range
from $400 to $10,000 for other binary

object-code Nial versions that run on
the Xenix, Unity, PC-DOS, Tops 20,
and VM/CMS operating systems.
Finally, $25,000 buys the source code.

—Harvey J. Hindin,
Special Features Editor

Mainframe-style tools move down to personal computers

Unix ports to the IBM PC promise
mainframe-style software develop-
ment support at a relatively low
cost. Programs and utilities, such as
source-code debugging (sdb) and lint
(portability analysis), previously
found only on larger machines, ease
the task of high level language pro-
gramming on personal computers.
Multitasking capability is thrown in
as an extra benefit.

Unix comes in various flavors on
the 1BM PC. Both the Personal Com-
puter Interactive Executive (PC/IX),
from 1BM’s Information Systems
Group (Rye Brook, NY) and Xenix,
from Santa Cruz Operation (Santa
Cruz, Calif) base their versions on
AT&T’s Unix System I11. VenturCom
(Cambridge, Mass) bases its Venix/
86 port on the earlier version 7
release. These ports have been
enhanced with utilities taken from
other Unix versions (eg, Berkeley
4.2) as well as modifications (eg, file
and record locking) not found in
Unix itself. Such variety may
diminish as these vendors move
toward the System V specification
favored by AT&T.

Portability problems

There is, however, no completely
efficient way of moving Unix to the
micro world. Users of PC-based ver-
sions must sacrifice some perfor-
mance in exchange for the power
provided by the utilities and multi-
tasking capability. Myron Zimmer-
man of Interactive Systems (Santa
Monica, Calif), architect of the
PC/IX kernel, notes that computation-
bound or disk-bound operations will
execute more slowly on personal

KBYTES

UNALLOCATED
SPACE

Instead of variable
allocated user stacks, as
is typical in Unix
implementations, most
IBM PC-based Unix ports
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e
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computers than when executed on
larger multi-user hosts. On the other
hand, he notes that interactive tasks
such as text editing have better
response on a personal computer.
Its beginning as a minicomputer
operating system makes Unix ori-
ented toward machines that offer
multitasking support in hardware,
rather than microprocessors like the
Intel 8088 that are most efficient at
executing single programs. Most vis-
ibly absent in 8088/8086 processors are
extensive memory management hard-
ware and the lack of separate super-
visor and user address spaces. As a
result, Unix ports to the PC modify
algorithms implemented in the origi-
nal kernel to overcome the limita-
tions and optimize performance.
Hardware limitations imposed by
the PC affect the system user stack
most. In typical Unix implementa-
tions, the user stack containing infor-
mation about current processes starts
at the highest logical data address
and actual data starts at the lowest
address. The user stack grows down
and data grows up, yet both are con-
tiguous in physical memory. As a
result, addressing logical memory

between the user stack and data
becomes infeasible.

The technique balances space effi-
ciency versus time efficiency, since it
requires additional memory to be
added on demand. However, all
Unix versions running on the PC allo-
cate a fixed 64 Kbytes of memory
for both the user stack and data
when programs are declared vari-
able stack. (This is because the 8088
processor has only two programmable
address registers to mark the starting
location in memory and an offset
from that start.) Portions of a seg-
ment cannot be mapped to a different
starting location. Thus, the user
stack and data cannot be swapped in
and out as their sizes increase to ex-
ceed 64 Kbytes.

In addition, much wasted space
exists within a user segment if the
user stack and data are small. To
minimize the ‘‘doughnut hole,”” all
PC versions also place the user stack
immediately above the user data.
This requires, however, that the
maximum runtime size of utilities
and runtime libraries be determined
and declared as fixed stacks.

(continued on page 32)
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Mainframe-style tools
(continued from page 31)

Beyond the lack of memory man-
agement hardware is the lack of a
nonprivileged mode that separates
user operations from supervisor oper-
ations handled by the kernel. This is
typically handled through different
logical address spaces. As a result,
any user process can alter its base
registers and perform operations
anywhere within main memory.

Bypassing this obstacle, PC/IX
calls for programs to be written in a
“small”’ mode, whereby the pro-
gram never modifies all segment
registers. This limits program size to
64 Kbytes, but allows these registers
to separate user processes from
kernel operations.

Both Venix/86 and Xenix approach
the problem differently to take ad-
vantage of segment manipulation.
Both implement a ‘‘middle’’ pro-
gramming model that allows user
processes to dynamically modify the
code segment register. This allows
code segments to exceed 64 Kbytes.

However, the physical location of .

the code segment is fixed at the ini-
tial program loading, and all refer-
ences to the code segment are fixed
to that location. Likewise, the code
segment must always swap to that
location because physical relocation
is not supported with hardware
mapping.

To implement memory manage-
ment within this scheme, Venix/86
breaks a large code segment into
smaller pages. This facilitates code
swapping, and a mapping table is
always resident in memory. In con-
trast, both PC/IX and Xenix imple-
ment no such scheme for code
swapping. All three ports limit user
data as well as text spaces to
64 Kbytes each.

Implementation differences

Similar modification schemes in
the porting process do not necessarily
mean that the kernel is the same size
for all versions. On the contrary,
kernel size ranges from 50 Kbytes
for Venix/86 to over 128 Kbytes for
Xenix. Each vendor has also made
individual choices on which
enhancements it wishes to make to
the original Unix version.

Santa Cruz Operation (SCO) has
chosen to enhance its System III ver-
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Comparisons of Unix Ports to the IBM PC

IBM
PC/IX
Unix-licensed System Il
versions single-user
Suggested 512-Kbyte RAM,
memory two 10-Mbyte
requirements rigid drives
Suggested
no. of users 1
Memory
protection none

SCO VenturCom

Xenix Venix/86
System Il| Version 7
multi-user single- or multi-user

384-Kbyte RAM,
one 10-Mbyte

256-Kbyte RAM,
one 10-Mbyte

rigid drive rigid drive
21083 2to 3
File/record
locks none

sion with capability not found in the
original AT&T specification. File
protection and error recovery proce-
dures are most notable. Since Xenix
is intended as a multi-user operating
system, file and record locks are
provided to prevent one user process
from corrupting the data of another.
File recovery procedures are also
provided in case of disk crashes.

In contrast, both Venix/86 and
PC/IX make no provision for
memory protection. Vendors for
both systems contend that the prob-
ability of file corruption is so small
that it does not justify the extra code
needed to implement file protection.
Furthermore, file protection might
hinder software development (the
primary application area for both
systems) because programmers desire
free access to physical resources.

Enhancements to the kernel, such
as file protection and floating point
support (which all versions handle),
directly affect memory require-
ments, as well as the number of
users able to log on to the system.
Desired sizes for main memory run
from as little as 256 Kbytes for
Venix/86 to as much as 512 Kbytes
for pc/1X. All three versions work
best with one 10-Mbyte rigid disk
drive acting as auxiliary storage. A
second 10-Mbyte rigid drive with the
IBM version is suggested for addi-
tional storage.

Within the 256-Kbyte memory
configuration, Venix/86 will support
as many as three users with reason-
able performance. Xenix recom-
mends 384 Kbytes for the same
number of users. On the other hand,
PC/IX supports a single user with its
suggested 512-Kbyte configuration.

Program utilities and software
tools take a big bite of the memory
not reserved for the kernel (always
resident in main memory). The com-
mand shells can easily occupy 50
Kbytes, with compilers and editors
each grabbing as much as 60 Kbytes.
A full Unix system with utilities and
shells can take up as much as 6
Mbytes without taking application
programs into account.

Furthermore, both PC/i1X and
Venix/86 allow MS-DOS programs to
coexist on the same rigid disk. For
example, PC/IX can occupy 7
Mbytes of a 10-Mbyte rigid disk,
with the remaining 3 Mbytes reserved
for MS-DOS applications. Utilities
are provided for file transfers be-
tween the two operating systems.
This arrangement is why IBM sug-
gests a second rigid disk drive to
allow both faster access to programs
and data, and also to accommodate
larger programs that can reside
under each operating system.

System designers evaluating the
feasibility of using Unix on the IBM
PC should carefully balance the need
for a powerful software environ-
ment and portable object code (if C
is used as the principal language)
against the massive memory require-
ments and slower performance.
Cost also plays an important role
when these Unix implementations
are compared against more expen-
sive engineering workstations and
minicomputers. Indeed, you get
what you pay for.

—Joseph Aseo, Field Editor

SYSTEM TECHNOLOGY
(continued on page 38)



One-Two Pu

Charles River Data Systems OEM
super microcomputers just keep leap-
frogging the competition. Now it's a
knockout combination of operating
systems: UNIX System V on one hand,
and real-time UNOS on the other.

UNIX System V for Development
Derived from ATE T-licensed UNIX
System V, our new UN/System V in-
cludes a full set of UNIX development
tools, Bell license, Berkeley extensions,
access to UNIX application programs,
and support for Fortran, RIVL/COBOL','
C, Pascal, BASIC, and Unify relational
database.

UNOS for Real-Time/Run-Time

UNOS, our proprietary UNIX-compati-
ble operating system, has real-time
capabilities that UNIX can't offer. Capa-
bilities, like eventcount synchroniza-

CHARLES

For more on UN/System V, UNOS,
and Universe 68 computers, return
coupon to Charles River Data Systems,
983 Concord St., Framingham, MA

tion, priority scheduling, and enhanced (01701, Or call (617) 626-1000.

file system reliability, that are essential

ST SN (GO MRS SR ITENES ELRS fSUeEt mmsm

in industrial and scientific applications. O Send me technical information. 1
And application programs written using | [ Have a sales representative call. I
UN/System V run under UNOS with- Name

out modification and without a UNIX Company I
license, a saving that OEMs can pass Address '
on to customers. :

City State ZIP

Plus 32-Bit Power j Telephone I
UN/System V and UNOS run on our I
Universe 68 family of computers. They 1

are true super micros, with a 32-bit,
12.5MHz 68000 processor, a second
68000 front-end processor, 32-bit 4Kb 1
cache, 32-bit bus, up to 5Mb of 32-bit
RAM, high-capacity disk drives, and
1.25 MIPS performance. Quantity-one
OEM prices start under $10,000.

Universe 68

RIVER DATA SYSTEMS

*UNOS is a trademark of Charles River Data Systems. UNIX is a trademark of Bell Laboratories. Unify is a trademark of Unify Corporation. RM/COBOL is a trademark of Ryan McFarland.
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FOR OEMs, THE GREATEST
STRENGTH OF OUR TOWER IS OUR
TOWERING STRENGTH.

To build a successful system, OEMs need
more than just a strong product. You need a
strong product backed by a strong company.

A company like NCR.

NCR designed and manufactures Tower
1632 especially for OEMs. But that’s only the
first of many reasons why you should put
your name on our famous shape.

NCR is a high volume, high speed, high
reliability manufacturer. We're deeply com-
mitted to 16 and 32-bit VLSI technology.
With truly significant R&D expenditures
that only a multibillion-dollar, international
corporation can sustain. And long-term dedi-
cation to the UNIX* market.

That means you can rely on getting all the
product you need from us, when and where
you need it. It means that you get quality
control from a company that knows real
quality and can afford to build it into every
product. For example, our field engineers
participate in the design of our products
to ensure exceptionally cost-effective
serviceability.

Our award-winning design engineers
packed Tower’s 7”-wide cabinet with up to
2MB of ECC memory, 7 controller slots,
standard interfaces, power-fail recovery and
92MB of Winchester disk storage. Not to
mention maximum software compatability
and flexibility.

But the real reason Tower is becoming the
industry standard for multi-user, 16-bit and
32-bit UNIX-based systems is the strength
of NCR.

St Which proves that the shape you'e in is
\ . ' determined by the company you keep.
: “UNIX is a trademark of Bell Laboratories.

o N

BUILT FOR SYSTEMS BUILDERS.
TOWER 1632

N CR

OEM Systems Division

NCR Corporation, World Headquarters, OEM Systems Division, Dayton, Ohio 45479. Nationwide (800) 222-1235. In Ohio (513) 445-2380. In Canada (800) 268-3966.




THE CASE F

It measures 5.00"x 6.62"x14.75”. And it fits smartly
beside many of today’s popular microcomputers.
But the case in point, Xebec’s new 10-megabyte
9710 Universal Storage Subsystem, has more to do
with the components inside—specifically, the con-
troller and the disk drive—than with the dimensions
and the aesthetics outside.

Actually, the most important thing on the outside
of the case is the name. Xebec. A company whose
5.25” hard disk controllers are found in more
business micros—including those of IBM, Hewlett
Packard, TI and Eagle—than any other, anywhere.
What put us there was—and remains—our ability to
engineer in more features and manufacture in
more quality—zero defect quality, delivered on time
and in quantity.

What puts us here, in the subsystem business, is at
once a derivative and encompassing quality issue.
The fact is that the more sophisticated we make
our controllers, the more obvious become the
deficiencies of the disk drives they control—the
very drives found in all of the subsystems for small
business computers being sold today. And all the
more obvious becomes the need for someone to
create a new standard for bringing these critical
components together.

The Xebec 9710 is that new standard. First, it
houses the industry’s best selling 5.25” hard disk
controller, the Xebec S1410, with its patented archi-
tecture, state-of-the-art feature set and VLSI design.
But the real key is the incorporation of a disk drive
that is “quality matched” to that controller, not

just “component compatible.” A drive that goes
through the most rigorous testing possible before it
goes into a 9710.

The results are directed at the serious end users
and system integrators of microcomputer mass
storage. Superbly matched components that deliver
unmatched performance and reliability, right down
to a complete range of host adaptors—for the IBM
PC, Apple Ile, S-100, Multibus and Q-bus—that give
the Xebec 9710 its impressive “universatility.”

And lest you think that our case for quality is made
at the expense of other important considerations—
like price and availability—consider this. The 9710

is founded on a commitment to the processes that
optimize all of these factors—computer-aided design,
manufacturing and test. A commitment most
recently demonstrated by our $20 million invest-
ment in advanced robotics equipment.

The case we are making is not, then, an empty
one—no high-minded cliché thrown into the pro-
motional fray. It is solid and smart.

It is, bottom line, an open and shut case for quality.

CORPORATE HEADQUARTERS
2055 Gateway Place, Suite 600
San Jose, California 95110 US.A
(408) 287-2700



INTERNATIONAL

Xebec International

2 Blvd. De la Woluwe

1200 Brussels, Belgium
Telephone: 32-(02)-762-9494
TWX: 65054 Xebec B

SALES OFFICES NORTH AMERICAN DISTRIBUTORS
US.A. Kierulff
Sunnyvale, CA (408) 733-4200 Hamilton-Avnet

Irvine, CA (714) 851-1437
Atlanta, GA (404) 457-9872
Boston, MA (617) 740-1707
Dallas, TX (214) 361-0687

See us at Hanover Fair, US Cebit Pavillion Booth #201/701-21,22

The Zero Defect
Company
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Windows graft multitasking onto single-task operating systems

Trickery best sums up the efforts of
a spate of integrated operating envi-
ronments that fool single-task oper-
ating systems into running multiple
application programs. Each applica-
tion program running under these
environments assumes it has full
access to processor resources, while
the operating system sees only one
application program running—the
operating environment.

Most operating environments
choose MsS-DOS from Microsoft
Corp (Bellevue, Wash) as the host
operating system. In addition to the
company’s own Windows environ-
ment, there is Inview from Graph-
icon Software, Inc (Palo Alto,
Calif), DesQ from Quarterdeck
Software (Santa Monica, Calif),
ConceptvP from Scientia, Inc
(Wellesley, Mass), and Visi On from
VisiCorp (San Jose, Calif). The
UCSD p-System obtained a similar
environment with the recent
announcement of the Insight win-
dow manager from Sof Tech Micro-
systems, Inc (San Diego, Calif).

However, there is a price for such
flexibility. More main memory and
disk memory are required beyond
that presently required to run the
application programs. Another
important consideration centers on
the exact mechanism that facilitates
data exchanges between programs.
Both factors directly qualify their
effectiveness.

Memory hogs?

Efficient use of memory is the
problem that all operating environ-
ments must tackle, since so many
critical functions are emulated in
software. Both the program state
information and the contents of
screen buffers must be saved as a
user moves from one application to
another.

In a real sense, many such inte-
grated environments are operating
systems in their own right. They
trap system calls issued by each
application program in order to
redirect keyboard input and screen
output to the proper window. Typi-
cally, the host operating system
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provides only the file system and
physical device interface.

An effective way to implement
this approach gives each application
program its own copy of the MS-DOS
kernel. This approach is taken within
the Inview environment. In this case,
all the window manager need do is
collect the system calls from each
window and make sure the desired
action (eg, scrolling) occurs within
the proper window. The Insight
environment operates in a similar
manner for p-System machines.

APPLICATION
PROGRAMS

APPLICATION
INTERFACE

ADAPTATION
INTERFACE

Microsoft’s Windows follows a typical
implementation of an integrated
operating environment. The application
interface provides the necessary hooks
to support windowing functions and
data exchanges. Likewise, Windows
taps the physical resources of the
system through the adaptation interface.

Nonetheless, this approach limits
the number of applications by the
size of main memory. Graphicon
advises a 192-Kbyte allotment for
main memory, while SofTech
recommends 64 Kbytes. Both
Graphicon and SofTech concede
that only two or three application
programs can be opened at one time
within their environments, since
program state is stored in main
memory. Processor registers nor-
mally used for such functions are
under the control of the host oper-
ating system. Unfortunately, single-
task operating systems like MS-DOS
and p-System do not provide mul-
tiple context buffers that integrated

environments can manipulate. Thus,
increasing the number of applica-
tion programs also increases the size
of main memory.

An alternative to increasing RAM
requirements is to swap seldom used
data and code segments out to disk.
Both DesQ and Visi On take a more
ambitious approach by implement-
ing virtual memory techniques to
increase the number of active appli-
cation programs supported, as well
as to assume event scheduling from
the host operating system. Both
maintain context registers in main
memory for each application pro-
gram currently active to save
program state information and
screen buffers. In addition, they
implement least recently used algo-
rithms in order to swap out dormant
data segments in much the same
manner as the multitasking oper-
ating system Xenix.

However, virtual
creases the code size of the
integrated environment. Address
translation tables must also be kept
in order to match disk addresses
with their main memory counter-
parts. Moreover, both Visi On and
DesQ require 512 Kbytes of main
memory, as well as 5- or 10-Mbyte
rigid disk drives.

Potential drawbacks to either ap-
proach move the other packages to a
middle-of-the-road method. Con-
ceptvP and Windows implement an
event scheduler within their systems
rather than duplicate copies of
MsS-DOS, as Graphicon does. Both
environments also swap seldom
used data and code segments to
disk, but stop short of implementing
virtual memory techniques. Although
the main memory requirements
hover around 256 Kbytes, auxiliary
storage can be provided with floppy
disk drives.

memory in-

Considering data interchange
Memory utilization addresses
only one side of the picture—the
environment itself. Effective ex-
change of data between programs
addresses the idea of program
(continued on page 40)
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NOW youdon' have to pay

Cherry MX Keymodule: low cost ...
low profile...full travel...tactile feel.
Meets tomorrow’s European Safety Regulations today.

The perfect keymodule for thousands of demanding,
high-speed word and data processing applications
worldwide. And, it's ready now to meet 1985 Safety
Regulations. At the lowest cost of any full-feature
keyboard switch.

The proven contact concept—crossed knife edge
gold contacts—provides high contact area force and
eliminates closure interference by contaminants.
Contact resistance is very low: typically 24 milliohms.

The innovative yet simple design of the MX
results in an extremely low profile, easy operation,
clean IC logic signals, long life (5 x 107 switchings)

CHERRY 3"

®

and low power consumption. The new MX is one of
the most reliable and lowest cost keymodules
available.

You can get the MX with several options, including
LED'’s, double contacts, angled stems, two poles for
two functions—as single keymodules or as standard
or custom keyboards designed to your specifications.

It is creative engineering such as this that makes
Cherry the cost-effective headquarters for keymodules
and keyboards. Your design task will be easier with a
partner who uses the latest technologies to solve your
specific interface problem. Contact Cherry today.

KEYMODULES

CHERRY ELECTRICAL PRODUCTS CORP. 3614 Sunset Avenue, Waukegan, IL 60087 « 312/578-3500
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Windows graft multitasking
(continued from page 38)

Integrated Environment Comparison
Host Suggested Data
Operating System Configuration Interchange Formats

Graphicon MS-DOS 192-Kbyte RAM, ASCII
Software two 320-Kbyte (format conversion
Inview floppy drives, and planned)

graphics controller
Microsoft MS-DOS 192-Kbyte RAM, SYLK
Windows two 320-Kbyte ASCII

floppy drives, and Binary

graphics controller
Quarterdeck MS-DOS 512-Kbyte RAM, Handles format
Software 5- or 10-Mbyte conversions
DesQ rigid disk, and

graphics controller
Scientia MS-DOS 256-Kbyte RAM, ASCII
ConceptVP two 320-Kbyte

floppy drives, and

graphics controller
SofTech p-System 64-Kbyte RAM, ASCII
Microsystems two floppy drives
Insight
VisiCorp MS-DOS 512-Kbyte RAM, DIF
Visi On 5- or 10-Mbyte ASCII

rigid disk, and Binary

graphics controller

integration. At issue is the ability to
pass format-dependent information
from one program to another. For
example, passing cells from a
spreadsheet for incorporation in a
table created on a word processor
requires positional information (ie,
fourth column and fifth row) to be
passed along with the numbers con-
tained in the cell.

Several environments pass only
certain types of data between pro-
grams (eg, ASCII text strings), while
others can convert data from one
format to another (eg, ASCII to inte-
ger). The major obstacle to data
interchange centers around one
program’s ignorance of another
program’s data structures. Tables
constructed by a word processor,
for instance, have no numerical
values—they only represent charac-
ter strings. Passing these tables to a
spreadsheet program would have lit-
tle meaning since most spreadsheets
have no concept of what a text
string is. In order for a useful data
exchange between two different pro-
grams, there must be a way to add
knowledge about data structures
and functions to each program.
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There are three schools of thought
on this matter. Visi On and Windows
favor adding such knowledge to the
applications, and using the operating
environment as an arbiter. On the
other hand, DesQ and Inview lean
toward putting such intelligence in
the operating environment, so that it
handles any necessary format con-
versions during the transfer process.
Finally, ConceptVP and Insight pro-
vide for intelligence in neither the
application nor operating environ-
ment, and essentially pass informa-
tion in a cut-and-paste fashion using
text strings.

The first approach implements
object-oriented programming con-
cepts. Each application program is
an object that sends and receives
messages. In addition, data messages
are separate from the program
operations that manipulate them.
This separation permits the program-
mer to define the way in which data
is passed between objects.

Visi On and Windows define gen-
eral classes of data that will be passed
between programs: application-
specific (eg, DIF or SYLK) infor-
mation such as formulas used in

spreadsheets, ASCII text strings, or
unformatted binary code. It is up to
individual application programs to
specify which data classes they will
accept from or send information to.
The operating environments then
arbitrate to find a common format
for data exchange.

In order to effectively implement
this scheme, application developers
must have the tools to build such
intelligence into programs. Existing
applications also require modifica-
tions to add data exchange capabil-
ities. Tool kits are available for
these purposes, as well as to make
full use of the window manager’s
capabilities as pop-up menus or
mouse pointing devices (see Com-
puter Design, Feb 1984, p 52).

The latter approach, favored by
DesQ and Inview, assumes that
application programs have no
knowledge of data types other than
those they already use. However,
users can teach the window environ-
ments how to transfer data between
these programs by going once
through the transfer procedure.
Users can then initiate future trans-
fers with a macro command.

In this scheme, users first pick data
in one program manually, perform
any necessary format conversions
within the window environment, and
place the data in the desired location.
For example, a user can teach DesQ
to grab columns from a table created
on a word processor (including
column and row headings) and trans-
fer the information to a spreadsheet
with the row and column headings
reversed. Although more time con-
suming initially than the first ap-
proach, this learning mode permits
existing applications to readily oper-
ate in a windowed environment with-
out modification.

Choosing the package
Prospective users evaluating these
packages should take several factors
into consideration. The need to inte-
grate existing applications into a
single environment might favor
packages that support learning
modes if free data interchange is
desirable. New application pro-
grams can be developed using either
(continued on page 42)



YOUR ONE STOP SUPERMARKET
FOR CARD READERS... VERTEIL

Whether you need optical, static or
magnetic stripe...hand operated,
end loading, side loading, card cap-
ture or badge readers, Vertel has
the product to read it, write it or
validate it.

No other manufacturer can make

\IERT

this offer because no one else has
so broad a line with so many fea-
tures and options. No matter how
you buy them —as complete,
ready-to-use units with electronics
or as individual components — our
wide range of card readers will give

you the excellent performance and
reliability for which we are noted.
Use them anywhere — from auto-
mation and remote data collection
to access control and banking
applications.

Send for our new data pack
with technical information

on all our units.

o

o
s 4 23 Carol St.
e S e
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Vertel now manufactures and markets
card readers which were formerly
products of AMP Incorporated.

A DIVISION OF VERTEX INDUSTRIES

Clifton, N.J. 07014 e 201-472-1331
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Windows graft multitasking
(continued from page 40)
interchange approach since tool kits
are available for both types. The
concept of data classes may appeal
to developers who want well-defined
interfaces to their applications.
Likewise, memory requirements
directly affect the operating envi-
ronment’s overall performance. Vir-
tual memory implementations work

best in applications that have the
user constantly switching between
several large programs (eg, spread-
sheet, database manager, and graph-
ing programs). Hére, disk swapping
can adversely affect response times.
Less memory-intensive packages
shine more brightly if application
requirements dictate that existing

systems be supported, or if data
exchanges between programs rarely
occur. In short, users must carefully
match application requirements
with the capabilities of competing
operating environments.

—Joseph Aseo, Field Editor

Operating systems contend for position as industry standard

Several operating systems are com-
peting to become the standard for
micro and minicomputers in distrib-
uted computing environments. Of
these, Unix, from AT&T’s Bell Labs
(Holmdel, NJ) has probably received
the most attention, but Pick, from
Pick Systems (Irvine, Calif), and
RM/C0OS, from Ryan-McFarland
(Rolling Hills Estates, Calif) pro-
vide interesting choices. All, of
course, run on both micro and mini-
computers, and are not tied directly
to a hardware manufacturer, but
each has its own strengths and
weaknesses that warrant serious
consideration during multi-user
system design.

Of the three operating systems,
Unix and its clones have received the
most attention. While Unix may
draw the most notice, it has probably
also had the most programming
hours spent on fixing, extending,
and transferring it to other machines.
Created originally as a programming
tool, it is almost universally used by
programmers.

Straight talk about Unix

Unix has virtually every conceiv-
able tool and trick built into it (the
standard set of Unix files runs to
several megabytes) and supports
most programming languages. It is
also written in C, a very good
system programming language, for
which compilers exist on almost
every computer made. Moreover, it
is endlessly modifiable (a large sub-
culture of programmers—proudly
dubbed ‘‘Unix hackers’’—specialize

42 COMPUTER DESIGN/April 1984

in tinkering with the internals), and
is terse (two- and three-letter com-
mands, usually unpronounceable,
are common).

On the other hand, non-pro-
grammers do not like Unix. It is so
complex that nobody can be ex-
pected to understand it in a finite
period of time; it hogs precious
space ondisk, and is written in C—
a far cry from Cobol, in which most
applications are written. The whole
system has a bad habit of changing
completely every time a new system
programmer works on it, and the
list of commands might as well be in
Shqip (Albanian)—which even looks
like a Unix command. The supplied
documentation, by its sheer weight
and incomprehensibility, is guar-
anteed to give an English major a
hernia and hysterics, not necessarily
in that order.

On the positive side, the Unix
‘‘shell’’—that section of the system
the user sees and deals with—can be
changed. Instead of cryptic abbrevi-
ations and mind-boggling lists of
parameters, English (or French)
menus can be displayed, and numer-
ical responses can be translated into
command sequences that the system
understands. Several Unix vendors
are working on user-friendly shells,
but no standard exists, and there are
very few patterns.

Another strength is that Unix is a
multi-user and multiprocessing sys-
tem. One copy of it, running on one
machine, can handle several users
simultaneously, and each of the
users can run several jobs (eg,

editing text files, and compiling pro-
grams) concurrently. A hierarchical
file structure exists whereby each
directory can have one or more sub-
directories, which can in turn have
their own subdirectories. This lets
the programmer group sets of related
files together, instead of having to
pick out the needed files from a long
(and possibly confusing) compiled
list. Both of these facilities are being
integrated into modern microcom-
puter operating systems, and will
probably become standard in time.

A standard facility (called ‘‘uucp’’)
transfers files between Unix systems
via telephone. Several vendors of
Unix variants have built in inter-
faces to local area networks (LANSs)
such as Ethernet. The system thus
has the potential to operate as a true
distributed processing environment,
where data and programs can be
passed around at will, and processed
as needed.

From a hardware standpoint, Unix
needs a fast processor, lots of
memory, and extremely fast disks to
operate satisfactorily in a multi-user
environment. Several programs can
run in memory concurrently, but
when one must be halted for some
reason, the entire program and data
are swapped out to disk. When it
can run again (ie, when some other
program has ended, or stopped tem-
porarily), it must be reloaded from
disk, and reconnected to the oper-
ating system. The disk, along with
its data transfer rate, is thus the
critical resource in a Unix system.

(continued on page 45)



Raised in a harsh environment, our DCS/86 16-bit
Multibus compatible computer system can cope
with industrial reality.

Industrial Ruggedness

Designed for industrial applications, the DCS
chassis is solid metal with no plastic, injection-
molded parts. The front panel is an aluminum
casting and our Multibus card cage is aluminum
with a low-noise multi-layer backplane. Only the
finest mechanical components are used to insure
Structural integrity in the most adverse conditions.
Reliability

Industrial grade preburned-in chips are used. Our
System modules are subjected to dynamic burn-in
at 55°C for forty-eight hours in our environmental
chamber. As a fully matured unit, every DCS sys-
tem is completely tested for a minimum of 5 days
with extensive system diagnostics. At DCS, reli-
ability is not a slogan, it is our commitment.

Unmatched Modularity

Our DCS systems are created to meet virtually any
industrial application. They permit the user to mix
and match operating systems, high level languages,
interfaces, fixed and removable storage with a
complete range of Multibus peripherals. Hardware
configurations in our standard 19" rackmountable

chassis can contain fixed and removable hard
disks in 5" and 8" sizes as well as standard or
slim line floppies. Operating systems supported
are CPM/867% MPM/867 MS-DOS’; Concurrent
CPM/86™ and RMX-86 “C’, Fortran and Pascal are
among the high level languages used. Whether
your applications involve real-time data acquisition,
multi-user software developments or data base
management for factory automation, the DCS/86
family has a configuration to meet your budget.

Support

Since 1979, DCS has been designing and manu-
facturing rugged industrial micro-computer sys-
tems for process/industrial control, data commu-
nications and software development. The DCS
family has been abused in harsh environments the
world over. DCS provides total systems support
through our expanding network of direct regional
sales/support centers in conjunction with our
corporate customer support group.

For further information call: 617-890-8200 or write:
n’ K‘ Distributed Computer Systems
gl VO)

330 Bear Hill Road, Waltham, MA 02154

*Multibus and RMX trademarks of Intel
*CPM and MPM trademarks of Digital Research
*MS-DOS trademark of Microsoft
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SSi-INNOVATORS IN
DISK DRIVE INTEGRATION

We've delivered more read/write
IC’s than everyone else combined,
but we're not satisfied.

Everyone knows that Silicon Systems
dominates the market with read/write IC’s
for14”, 8”, 5-1/4", and smaller Winchester
disk drives. What they may not know is
that we're not satisfied to stop there.
Although our present line of rotating
memory circuits includes much more than
read/write IC’s, we won't be satisfied until
we completely integrate Winchester disk
drive electronics. And we are continuing
to expand the industry’s most complete
line of "Applications Specific” IC’s for
Winchesters, Floppies, and Tape Drives.

Jﬁ?m ol

We’'re also the leading innovators

in custom IC’s for use with mass
storage systems.

In addition to our broad line of standard
circuits, we have developed a host of
innovative custom IC’s for use with a
variety of mass storage systems. We have
produced custom IC’s for read/write elec-
tronics, spindle motor control, analog
data processing, digital bus interface,
and servo control functions.

For rigid and floppy disk drives, or tape
back-up systems—if the circuit you want
isn’t in our standard line, we have the
capability to produce it for you. We have

the analog and digital design capability,
the Bipolar and CMOS process tech-
nology, and the rotating memory IC
experience fo make the exact custom
chip your system needs.

For more information on
our standard products
and custom capabilities, |
send for our “Rotating
Memory Integrated

Circuits” brochure. EIERERTAAS TSNS
Silicon Systems incorporated,

14351 Myford Rd., Tustin, CA 92680
(714) 731-7110, Ext. 575.

silicon Sus

INNOVATORS IN

CIRCLE 25

INTEGRATION



NEW
Hi-PERFORMANGE
FLOPPY DISK
CIRCUIT

Silicon Systems’ latest innovation in
disk drive integration is the SSI 570.
This creative design by Silicon Systems
engineers integrates both the read and
wrife data processing functions on one,
2-channel, monolithic IC. The circuit is
designed for use with 8", 5-1/4”, and
3-1/4" double-sided floppy disk drives.

The write data circuitry includes the
erase head drive with programmable
delay and hold times, and the read data
circuitry includes low noise amplifiers
for each channel. This TTL compatible
circuit operates on +5 and +12 volts
and is provided in a 28-pin plastic DIP
package.

For more information on this new
advanced product from the leader in
disk drive integration, contact: Silicon
Systems, 14351 Myford Road, Tustin,
CA 92680, (714) 731-7110 Ext. 575.

JSilicon Systerms
INNOVATORS IN JINTEGRATION
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Operating systems contend
(continued from page 42)
Microcomputer implementations of
Unix are likely to show noticeable
response degradation with more
than 6 heavy users, and unaccept-
able response with more than 12.
Overall, Unix is an extremely good
environment for creating software,
but a frustrating one to use it in. As
a conservative estimate, it would
take as much (or more) time and
money to create a good user inter-
face and documentation, as it would
to create the applications to be run
with it.

Pick—a useful system

As a business system, Pick is a
stable, useful tool with a great many
application and utility programs,
and has an enthusiastic group of
users. It has been built up over the
last 10 years from a database system
for 1BM computers to a full-fledged
system that runs on machines from
several manufacturers.

Like most modern microcomputer
operating systems, it takes its input
from terminals rather than cards or
tape, and uses commands that are a
recognizable subset of English. The
system documentation describes the
commands as ‘‘verbs,” and—like
English nouns—file and program
names can be of almost any reason-
able length. This is an advantage
over systems such as CP/M and MS-
DOS, which limit a file name to eight
characters, with a three-character
extension.

While the system itself is trans-
portable (with difficulty—it is com-
pletely written in assembly language
for each new machine), programs are
definitely not transportable to other
systems. Most programs are also
written in assembly, and therefore
will not run on Pick implementa-
tions that run on different manufac-
turers’ hardware. The rest of the
programs are written in a proprie-
tary business-oriented dialect of
Basic. These should prove trans-
portable (in source-code form, at
least) if there are no media or for-
matting incompatibilities between
the two different systems.

No other languages are offered (in
particular, not Cobol), and the ven-
dor shows no special interest in

implementing them. This, together
with the lack of transportability,
limits the number of available appli-
cation programs, as well as the
number of third-party vendors who
will see it as in their interest to pro-
duce software for Pick-based systems.

There is no mention made of net-
working or interactive file transfer in
the system documentation, although
with some care, it should be possible
to make one Pick system act as a ter-
minal on another. There should also
be the potential to define a LAN as a
disk-type storage device that can be
shared between systems. However,
no such standard device is defined
on all systems, and it would have to
be built from scratch.

Pick seems to be a good multi-user
system for medium to large busi-
nesses, as well as for divisions
within larger corporations. It is,
however, expensive to implement
de novo on new hardware, and does
not meet the criteria for program
and data transportability, or for the
availability of many software pack-
ages from outside vendors.

RM/COS caters to small systems

Ryan-McFarland’s commercial
operating system (RM/COS) does not
pretend to be a general operating sys-
tem. It was designed expressly for
the execution of Cobol applications
on small business systems, according *
to the sales literature and documen-
tation. In addition, it supports all
software written in the vendor’s RM/
Cobol, and is available on systems
built around the Texas Instruments
990 and Motorola 68000 processors.

Given this limitation, it seems to
be a well-designed multi-user, multi-
tasking system. It supports hierar-
chical directories, record locking
(two users cannot access the same
file simultaneously), and has opti-
mized its file types to conform to the
requirements of Cobol.

Files can be shared interactively
between two or more users or appli-
cation programs, which at least
makes distributed processing via a
LAN possible. The thoroughness
with which the system features were
designed indicates that building LAN

(continued on page 47)
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When you're designing a
first-rate computer system,
it doesn’'t make sense

to compromise with

a second-rate monitor.

Consider PGS instead. We
make three no-compromise mon-
itors, all fully compatible with the
IBM-PC, to match your require-
ments and your budget.

High resolution PGS set the
price/performance standard for
high resolution RGB color monitors
with the HX-12: .31mm dot pitch,
690 dots horizontal resolution, and
precise color convergence for a
crisp, sharp image.

Super resolution And, when
your specifications call for super
resolution, there’s our no-compro-
mise SR-12: an RGB monitor with a
horizontal scan rate of 27.5 KHz
which supports 690x480 resolution
in non-interlaced mode.

Monochrome For price/perform-
ance in @ monochrome monitor,
we’ve set the standard with the
MAX-12: our amber monitor with
dynamic focusing circuitry which
ensures sharpness not only in the
center but also in the edges and
corners.

The monitor to meet your
needs

All three PGS monitors are
engineered for no-compromise
performance to offer you a cleaner,
sharper image than any other
monitor in the same price class.
The HX-12 and the SR-12 both
feature uncompromising color con-
vergence for crisp whites without
color bleed. The MAX-12 offers im-
pressive clarity in an amber phos-
phor monitor that runs off a
standard monochrome card—
no special card is required.

PGS

At PGS, our no-compromise
approach includes all the details,
too, from non-glare screen to a
shielded cable—standard features
on all PGS monitors, color or
monochrome.

Call us at 800-221-1490

Compare your specifications to
ours, listed below. Then call us at
800-221-1490 and we’ll send you
a fully detailed spec sheet plus
everything else you need to know
about all three no-compromise PGS
monitors.

Don’t compromise. Look to PGS
for the image your eyes deserve.
”PGS Princeton
b ® Graphic Systems

1101-I State Road
Princeton NJ 08540
(609) 683-1660

TLX 6857009 PGS Prin

Nationwide service provided by
Bell and Howell Service
Company and MAI Sorbus
Service Company.

delivers 3 no- compromise

g

ways to imp

rove your image

CRT

Input Signals

Video Bandwidth
Scan Frequencles
Display Size
Resolution

Misconvergence
Display Colors

e

Characters
Input Connector

12" Diagonal, 76 degree, In-Line Gun, .31mm dot pitch
black matrix, non-glare surface (NEC 320CGB22)

R. G, B, channels, Horz Sync, Vert Sync, Intensity—
all positive TTL levels

15 MHz
Horizontal: 15.75 KHz Vertical: 60 Hz
215mm x 160mm

Horizontal: 690 dots
Vertical: 240 lines (non-interlaced)
480 lines (interlaced)

Center: .6mm max Corner: I.1mm max

16 colors (black, blue, green, cyan, red, magenta,
yellow, white, each with 2 intensity levels)

2000 characters (80 characters x 25 rows—8x8 dots)
9 Pin (DB9)—cable supplied to plug directly to IBM PC

CRT

Input Signals

Video bandwidth
Scan frequencies
Display size
Resolution

Input Connector

12" Diagonal, 90 Degree, non-glare surface
(P 34 Phosphor)

Video signal, Horz Sync, Intensity —positive TTL leve,
Vertical Sync—negative TTL levels

18 MHz

Horizontal: 18.432 KHz Vertical: 50 Hz

204mm x 135mm

Horizontal: 900 dots Vertical: 350 lines

9 Pin (DB9)—cable supplied to plug directly to IBM PC

CRT
Input Signals

Video bandwidth
Scan frequencies
Display size
Resolution

Misconvergence
Display colors

SR-12 SPECIFICATIONS

Characters
Input Connector

CIRCLE 26

12" Diagonal, 90 Degree, In-Line Gun, .31mm dot pitch
black matrix, non-glare surface

R, G, B channels, Horz Sync, Vert Sync,
Intensity—all positive TTL levels

25 MHz
Horizontal: 31.5 KHz Vertical: 60 Hz
215mm x 160mm

Horizontal: 690 dots
Vertical 480 lines (non-interlaced)

Center: .5mm max Corner: 1.0mm max

16 colors (black, blue, green, cyan, red, magenta,
yellow, white, each with 2 intensity levels)

2000 characters (80 characters x 25 rows)
9 Pin (DB9)—cable supplied
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Operating systems contend

(continued from page 45)
connections should not be technically
difficult, despite the lack of mention
in the documentation.

The Cobol around which the sys-
tem is built is standard ANSI 74. This
means that source code for programs
written in it on other machines
should compile and run with few or
no changes (given media compat-
ibility, of course). In addition, RM/

Cobol is available as a standalone
language on most 8- and 16-bit
microprocessor systems, as well as
IBM mainframes.

Thus, application programs
should be widely available. Indeed,
a portion of the company’s sales
documentation includes a listing of
available applications and the
names and addresses of the third-

party vendors. The key phrase when
evaluating RM/COS is ‘‘small busi-
ness systems.’’ By not trying to pro-
duce a general operating system, the
vendor has evidently succeeded in
serving its carefully chosen
customers.

—Sam Bassett, Field Editor

Objective C bridges gap

Object-oriented programming tech-
niques reduce application-dependent
code, resulting in simpler, more
reusable routines. These techniques,
as applied in artificial intelligence
systems, allow programmers to build
natural user interfaces that corres-
pond closely to the problem’s struc-
ture. Objective C allows these same
techniques to be applied by pro-
grammers using the C language within
a Unix environment.

Objective C, brought to light
during the swirl of activity at Uni-
forum (the recent international con-
ference of Unix users), extends C to
include many of the constructs used
in Xerox Corp’s artificial intelligence
(A1) language—Smalltalk. Dr Brad
Cox, vice president of Productivity
Products International (Sandy Hook,
Conn), designed Objective C for pro-
grammers working in a Unix environ-
ment. Since it consists of extensions
to the C programming language,
Objective C effectively bridges the
gap between object programming
and conventional C programming
under Unix.

Object-oriented or symbolic pro-
gramming is an Al technique used to
manipulate objects or at least the
symbols (eg, words or numbers) that
represent those objects. The technique
was developed by AI researchers to
emulate the way people think about
things. This is accomplished by
encapsulating not only the object
with the operations natural to its
type, but also by encapsulating the
object’s characteristics and relation-
ships to other objects. Thus, each

between Unix and artificial intelligence

object is a small data base containing
not only the object’s description,
but also those operations that it can
perform. When an object receives a
message that specifies one of its
encapsulated operations, the object
performs that operation.
Consequently, an object infers
much more than its name or symbol.

It categorizes and implies a range of
behavior and characteristics,
according to its nature, as in our
own natural language. Several object
or symbolic processing languages
are now available. These include
languages such as Lisp, Prolog, and
Smalltalk.

(continued on page 48)
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Objective C bridges gap
(continued from page 47)

Unix—ubiquitous but not yet uniform

The 8000 attendees, 150 exhibitors, and other true
believers at the Unix conference, Uniforum, need no
convincing that Unix will emerge as the standard
operating system of the computer industry. To fur-
ther dispel doubt, AT&T (New York, NY) is now taking
a much more aggressive stance in developing and
supporting Unix. Along with an enhanced version of
Unix System v, AT&T announced a cooperative rela-
tionship with Digital Research Inc (Pacific Grove,
Calif) to expand application software. One specific
project is an application library focusing on well-
supported, sophisticated, and portable applications.
Independently developed applications from different
companies will be standardized and marketed by
Digital Research.

Digital Research further expanded its commitment
to industry standard software in a joint announce-
ment with Motorola to develop software for the
m68000 family in Unix System v, cp/M, and Concur-
rent DOS (a multitasking operating system that pro-
vides PC-DOS support). Languages and utilities are being
written in C to provide application portability across
these operating systems, thus providing an entry into
the Unix world for 68000-based machines using

smaller operating systems. Since Digital Research
has ported Unix to other micros as well, the developing
trend is clear: applications will be processor indepen-
dent and transportable from personal computer-type
operating systems into the Unix world.

As a step in that direction, 1BM introduced a new

Unix-derived operating system for the pc/xT. Called

PC/IX, it was developed by Interactive Systems Corp
(Santa Monica, Calif). Other Unix-based systems for
personal computers abound. It is paradoxical that, in
the drive for industry-wide operating system compati-
bility, so many versions of Unix have appeared that it
threatens the very standardization sought. Of
course, the biggest contender to Unix System v is the
University of California, Berkeley Unix (4.2 BSD).
Derived from AT&T’'s Unix System 11, this is a virtual
operating system and thus has found favor among
numerous computer manufacturers. Many of its
enhancements have found their way into System v
and AT&T expects to offer a full virtual implementa-
tion in the near future. That future version of Unix,
coupled with AT&T's new emphasis on strong
marketing and support, should move the industry a
step closer to a single Unix standard.

The principal advantage of object-
oriented programming languages is
programmer efficiency. However,
these languages reduce machine effi-
ciency. Smalltalk-80, for example,
costs nearly three orders of magni-
tude in machine performance. Inter-
active graphics, dynamic binding,
and an automatic garbage collection
algorithm take a toll on computer
performance although they make
the programmer’s life easier. (Much
of this performance loss can be
overcome through special architec-
tures, such as those found in Lisp
machines.)

Objective C attempts to bring the
most useful concepts of Smalltalk
into the Unix environment without
reducing performance. Smalltalk-80
set out to revolutionize programming
but Objective C attempts to bring
about an evolutionary change. Objec-
tive C is a hybrid language that
allows Smalltalk-type object-oriented
programming, when needed, without
diminishing the ability to do full C
programming. Added tools—objects,
classes, messages, and inheritance—
are available to the C programmer,
but neither efficiency nor access to
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C facilities is sacrificed. Unlike
Smalltalk, Objective C is not intended
to provide a user-friendly environ-
ment for inexperienced computer
users. However, it does enable pro-
fessional programmers to easily
write user-friendly application pro-
grams for beginners.

As used in both Smalltalk and
Objective C, an object is the thing
(operand) talked about, encap-
sulated with those functions (oper-
ators) that can be performed by it.
A message specifies which one of an
object’s operations is to be per-
formed. A class is a description of
one or more similar objects (eg, the
object ‘‘DC-10"’ is an instance of the
class ‘‘airplane’’). Inheritance is the
ability of an object to take on char-
acteristics from its class.

Each class in turn can inherit char-
acteristics from the superclass to
which it belongs, and so on until the
top level of the hierarchy is reached.
There, all the general properties of
classes and objects lower in the hier-
archy can be described. Objects
acquire these properties through
inheritance. As powerful a concept
as inheritance is for hierarchical

structures, it has some drawbacks.
Often, classes are not hierarchically
related. These cases require a tech-
nique called multiple inheritance to
allow properties to be inherited
across unrelated classes.

Multiple inheritance was first used
in the Smalltalk-derived ‘‘Flavors,”’
an extension to Lisp. The latest ver-
sion of Smalltalk-80 features multiple
inheritance and Productivity Products
International has this technique under
development for Objective C as well.

One of the major trends in soft-
ware today is the spread of Unix into
every conceivable computing envi-
ronment. Another major trend is
the development of Al and object-
oriented languages to support the
growth in A1 applications. However,
the two trends seemed far apart, until
now. Objective C, although not a
full-fledged object programming
environment, is a major attempt to
bridge that gap.

—John Bond, Senior Editor
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There comes a time in the life
of an innovative, technology-
oriented company, when the
corporate name on the door
no longer matches everything
that comes out through it.
Since 1972, the products of
Custom Systems Incorporated
have changed dramatically.
CSI has become the leader in
peripheral controllers for Data
General and Texas Instru-
ments minicomputers. And
we think there’s even more
we can do as computer
technology advances through
the ‘80s and ‘90s. So instead
of CS], you'll be seeing a new
name at the bottom of our
controller ads and a new
name on one of our corporate
doors. That new name is...






Zetaco is the controller
division of Custom Systems.
It's a name that represents
the complete spectrum of
controller technology. It's a
name that embodies leading
edge thinking in peripheral
control. And it's a name that
will continue to stand for true
emulation, transparent
software, the industry’s only
two year warranty, and much

more.
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Now its e
pick an

to

for anyone
MD drive

that works with DG's BMC.

Zetaco's new BMX-1 makes over
60 hard disk drives plug-compa-
tible with your Eclipse/MV
Series mini.

Our fully emulating BMX-1 Disk
Controller lets you interface most
any SMD disk drive with the
Data General BMC (Burst Multi-
plexor Channel). Regardless of
capacity. Regardless of speed.

No other disk controller
gives you that kind of flexibility,
that kind of unlimited choice.
Only the BMX-1 lets you choose
the disk drives that offer you the
exact performance you need at
the price you want to pay.

Zetaco’'s BMX-1 offers four
disk drive connect ports with
software configurable drive
characteristics on a port by port
basis. Breakthrough technology
in the use of E2PROMS elimi-
nates switches and makes all
functions selectable via downline
loaded software.

Circle # 12

Like other Zetaco controllers,
the BMX-1 offers complete FCC
chassis compliance.

Get the complete BMX-1
story from Zetaco, 6850 Shady
Oak Rd, Eden Prairie MN 55344.
(612)941-9480. Telex 290975.
European Headquarters: 9 High
St, Tring, Hertfordshire, HP23
5AB, England. 044282 7011.
Telex 827557.

Controller Div., Custom Systems Inc.
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NAPLPS: a standard for drawing and sending pictures?

Recently, both the American
National Standards Institute (ANSI)
and the Canadian Standard Associ-
ation (csA) adopted the North
American Presentation Level Proto-
col Syntax (NAPLPS) as a standard
for coding, storing, and transmitting
computer graphics information. The
initial effort of the code designers
was slated for videotex applications
(interactive retrieval service for con-
sumers between their television sets
and computer data banks). NAPLPS’s
features, however, make the stan-
dard also appropriate for certain
engineering applications.

To review NAPLPS’s salient points
as well as discuss what NAPLPS is
not, Computer Design asked Bill
Chu, vice president of engineering,
and Mark Gordon, marketing man-
ager, of Verticom, Inc (Sunnyvale,
Calif) to answer the 10 “‘most fre-
quently’ asked questions about
NAPLPS. (Verticom develops
medium-resolution graphics termi-
nals that are specific to NAPLPS
applications.)

Bill Chu

Mark Gordon

What is NAPLPS?

As a device-independent data for-
mat for encoding text and graphics,
NAPLPS is ideally suited for infor-
mation; the protocol is screen-
oriented and expresses coordinates
as fractions of a unit screen. Known
as PLP for short, it is actually a
derivative of Canada’s Telidon
system. Developed by the Canadian
Department of Communications,
Telidon currently provides agricul-
tural information to farmers. It is
the Canadian videotex and is one of
the candidates for the North Ameri-
can form of videotex. NAPLPS is in
the process of becoming a North
American standard as both ANSI in
the U.S. and the cSA in Canada are
simultaneously moving toward its
adoption. By enhancing Telidon,
AT&T Information Systems (Morris-
town, NJ) helped develop the
NAPLPS, and has been involved with
various trials using it in the U.S.

The designers of this protocol
regard it as an example of the sixth
of seven layers of the International
Standards Organization (ISO) refer-
ence model. (The 1SO model
describes a communication system
as a series of seven layers.) Lower
layers are concerned with the phys-
ical details of establishing and
maintaining a link, and with data
integrity—eg, RS-232-C and X.25. The
seventh and highest layer addresses

‘user application needs. The Graph-

ical Kernel System (GKS) and Core
are examples of this layer. The sixth,
or presentation layer, of which the
NAPLPS is an example, considers the
coding scheme or format used to
uniquely describe a particular out-
put that a user would view.

Why is NAPLPS important to graphics?
NAPLPS provides the rapidly

changing computer industry with an

efficient standard for extending tra-

ditional AscIi-based applications to
include color graphics. With its tre-
mendous coding compaction of
graphics information, NAPLPS speeds
telecommunications and reduces
storage for computer applications.

Because the NAPLPS addresses the
sixth of seven protocol levels defined
by an ISO model, it is closely
oriented to the user’s application.
Lower levels of this model are con-
cerned with the details of sending bit
or byte streams between the ends of
a communication link while the high-
est (seventh) level speaks directly to
a user’s application.

Thus, this standard is designed
with communications in mind and
compactly describes text and graphics
in an ASCII-based format. The same
ASCII codes normally used to repre-
sent characters take on more mean-
ing when used under the auspices of
NAPLPS. Under certain circum-
stances, they represent normal char-
acters, under others, specific bit
fields within each byte are dedicated
to other purposes. In general, 7- and
8-bit codes are used to designate and
involve sets of commands or symbols
to display.

What are the advantages of NAPLPS for
microcomputer graphics?

A graphics frame encoded in
NAPLPS typically requires less than 3
to 4 Kbytes. A single floppy disk can
therefore store many NAPLPS frames
for microcomputer applications.
This compact coding is achieved in
several ways. One is its definition of
high level objects or graphic primi-
tives. These ‘‘primitives’’ are well-
known geometric shapes, each of
which has a unique code dedicated
to signaling the desire to draw it.
The attributes of a primitive (color,
fill and line texture, size, etc) are
controlled by operands or commands
received previously.

Examples of primitives are arc
(where circle is a special case), rec-
tangle, polygon, and incrementals.

(continued on page 54)
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NAPLPS: a standard?
(continued from page 53)

The NAPLPS codes comprise primitives whose attributes are controlled by previously received operands or
commands. The primitives are geometric shapes in the forms of an arc, rectangle, polygon, and incrementals.
Using these primitives, an operator can generate graphics on the order of these two examples.

The latter, incrementals, actually
consisting of three separate primi-
tives, provide a means for compact
coding of the following: rasterized
images (incremental point); unfilled
figures (collections of line segments,
such as incremental line or a person’s
signature); and closed, filled figures
consisting of line segment series
(incremental polygon). Point and
line primitives are also provided.
Another means of ensuring com-
pact coding is the definition of
macros as a part of the NAPLPS.
These consist of lists of instructions
for drawing figures or depositing
characters (actually any sequence of
valid codes which are given a single
character name). A future imple-
mentation will have the previously
defined list executed by simply
placing the 96 entry macro set in the
in-use table and multiple copies of
identical structures. Significant
reduction in the total number of
codes transmitted can be achieved
by sending macro definitions to the
decoding device and then calling the
desired macros repeatedly.
Compactness is also achieved by
using variable-length coordinates.
The NAPLPS permits definition of
coordinate values in increments of 3
bits, up to a maximum of 24 bits.
Both relative (to the last position at
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which some action took place), and
absolute coordinates are defined.
For applications where only a cer-
tain resolution is required, data
bases may be coded at this desired
resolution. Since a significant por-
tion of any graphics data base is
made up of coordinates, reducing
the size of this data type can shrink
the size of the data base substantially.
Independence from the resolution of
particular output devices is achieved
by defining coordinate values.

What are the benefits for a software
vendor supporting the standard?
Software vendors have been
burdened in the past with writing a
large number of device drivers to
support proprietary graphics
devices. With the device-indepen-
dent feature of NAPLPS, software
and hardware vendors can meet on
common ground. In the future, this
feature will allow software vendors
to develop a single-device driver for
all NAPLPS-compatible devices. By
defining the output surface (regard-
less of physical size or resolution) as
a unit screen—lower left corner of
the screen has a coordinate location
of (0,0) and upper right corner has a
location of (1,1)—all coordinates can
be expressed as fractions of this
greater area. Thus, the size and

location of objects is referenced to
the edges of the screen and not some
physical or logical quantity (like the
number of dots on the screen or the
dimensions of some imaginary coor-
dinate space).

For example, a circle located at
the center of the screen whose diam-
eter is one-tenth the width of the
screen looks the same regardless of
the output device’s screen size or
resolution. The curve of the circle
looks smoother on a device with
higher resolution, but its location
and size relative to other objects and
the screen edges do not change.
Thus, pictures coded in NAPLPS can
be created at one resolution and dis-
played at another.

How difficult is it to develop a NAPLPS

device driver for existing software?
The development time for a
NAPLPS device driver is comparable
to that for a proprietary device,
typically two months. However,
NAPLPS is a powerful graphics stan-
dard. Many graphics applications
will initially use only a subset of the
standard. As stated, one device
driver in NAPLPS will work for many
different NAPLPS terminals from
different manufacturers. Close
examination of the NAPLPS reveals
(continued on page 57)
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Take the

next siep now!

[o] growth Is inevitable for a successful datacomm  up network. The next step is cost effective —
~ system. Why not get ready for it? one price for a UDS 9600 A/B is only $2650
: With UDS’ 9600 A/B modem, you can have the For detailed specifications, contact Unive
benefits of 9600 bps right now, using your present dial- Systems 5000 Bradford Drlve, Huntsville,
~ up equipment. Then, if a change to dedicated lines -
becomes attractive, you’ll have all the hardware you
need. A few simple strap changes, and you'll be ready
- for dedicated line operation.
~In the meantime, you’ll be enjoying the inherent
- economies of 9600 bps communication over the dial-

DISTRICT OFFICES: Old Bridge, NJ, 201/251m-nnmmzwum ‘Atlanta, 404/998-2715 « G
TX, 214/880-0002 « Englewood, CO, 303/694-6043 ‘Houston, 713/986-5506 * Tustin, CA, 714/669-8001 « Mountain
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Special Report From adac

New AZD.AC Systems Improve Q-Bus Performance.

ADAC, the leading supplier of interface boards and integrated hardware/software systems for LSI-11,
now offers the industry’s broadest selection of Q-Bus system components. Select from the largest collec-
tion of backplanes, enclosures and CRT annunciators with unique ADAC advantages.

FeP Ultra-Compact Q-Bus Enclosures

For Mobile Or Remote Data Acquisition.

| Capitalizing on the small size/high functionality of the SBC 11/21 Falcon, ADAC
has packed an LSI-11 backplane, power supply and 6-slot half-quad card cage into
only 6" x 6" x 10" of space. Model 3200 backplane-power supply assembly

' “nests’’ the SBC 11/21 Falcon (or LSI-11/R or LSI-11/23) plus up to 5 I/0, memory,
and/or mass storage interface boards in an extremely compact package that is
ideal for NEMA enclosures, control consoles, and other space-restricted OEM
black box applications.

= , In addition to being available as an OEM backplane/card cage/power supply
assembly for ‘‘build-in’’ applications, the Model 3200 comes as a Q-Bus enclosure

' with full front panel controls and access in a compact 7" high x 812" wide x 132"
deep package.

Both Model 3200BPS and 3200M feature 22-bit addressing, power monitoring for orderly up-down
sequences and a plug-in power supply module that provides + 5V@10A and + 12V@1.8A. Powered from
AC mains or 24VDC. CIRCLE 197

Unique 7" Annunciator CRTs Offer Exclusive

Text And Graphic Features.

ADAC’s new Models 2200CR and 3200CR feature outstanding readibility on a
7-inch CRT. These unique displays offer normal or double-size characters (on a
character-by-character basis), bold writing mode, flashing alphanumerics, reverse
type presentation and sight-saving green phosphor display.

In addition, Models 2200CR and 3200CR deliver real-time bar graph
presentations of temperature, level or other process variable inputs with
appropriate scaling or operating limits programmed by the user. Full 512 x 240
bit-mapped graphics is optionally available.

Models 2200CR and 3200CR fill the need for compact, low cost, easily readable CRT annunciators
for industrial and scientific monitoring and control applications.

Functionally identical, both models are half-rack width, only 7” high. The 2200CR is 22" deep
while the 3200CR goes back only 13.5" CIRCLE 198

ADAC 11/23P1us Offers More Features

At 20% Lower Cost Than DEC.

New System 11/23Plus enhances the DEC KDF11-BA CPU with exclusive bus
enclosure features such as greater board capacity, more expansion space, more
power capability and improved overtemperature protection at savings of more
than $1,000 per system when compared with the PDP11/23-PLUS Computer Box
® from DEC.
. L System 11/23PLUS provides 19 expansion slots in a 7" high rack-mounted
g I enclosure. ADAC’s universal center card guide allows 9 full quad and 1 half-quad
boards, or up to 19 half-quad boards, to be added, providing almost 3 times as
much expansion space as the DEC system.

ADAC’s System 11/23PLUS features full front access with tilt-up card cage for ease of system set-up
and testing. Fan failure detection and overtemperature protection is standard with an output signal for
alarming as well as user-strappable orderly system shut-down if desired.

Operating under RT-11, RSX-11M, RSX-11M-Plus or RSTS/E, System 11/23PLUS addresses up to 4M
Bytes of RAM and supports 1M Bytes of parity memory. Either 56K, 512K or 1024K Bytes of RAM are
included in the basic system, as are two serial I/0 lines.

System 11/23PLUS is an excellent general purpose and technical computer system, supporting all
LSI-11 compatible peripherals in real time applications. CIRCLE 199

U.8.A. Headquarters: 70 Tower Office Park ®* Woburn, MA 01801 7]
Tel. (617) 935-6668 * T1x. 951802
U.K. Headquarters: P.O. Box 42, Epsom KT18 7SP * Surrey, England

Tel. 37R7-42877 * T1x. 918179 :
corporation
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NAPLPS: a standard?

(continued from page 54)

that it is a very useful mechanism for
coding of graphics and text regard-
less of the application.

Numerous organizations have
realized this and are putting it to
use. Precision Visuals (Boulder,
Colo) writes software packages use-
ful for graphics creation in tradi-
tional color graphics markets and has
endorsed the NAPLPS and written a
device driver that uses it. Several
computer aided instruction compa-
nies are either currently using it or
investigating its usage. One of Verti-
com’s Fortune 100 customers has
decided to use the NAPLPS exclu-
sively for coding business graphics
used by top corporate executives.

What are the disadvantages of NAPLPS?

No thorough overview of a stan-
dard would be complete without
some mention of what it lacks.
Although the NAPLPS designers did
an excellent job, the standard is not
without some flaws and implemen-
tation dependencies.

As NAPLPS focuses on the defini-
tion of text and graphics within a
unit screen, a NAPLPS-compatible
device cannot be easily used to oper-
ate beyond the unit screen. This
implies that applications requiring
large coordinate systems must per-
form graphic operations in a virtual
coordinate space, at a higher soft-
ware level. Also, the use of frac-
tional coordinates demands more
processing power.

The ease of presenting text is very
much tied to a particular implemen-
tation. Several predefined (and a
nearly infinite number of user-
defined) text sizes that specify their
height and width as fractions of the
output surface are permitted. The
number of characters on a line will
not vary if one of these sizes is used
with an equal intercharacter spacing
for all characters. However, the
NAPLPS also permits a proportion-
ally spaced test, which is, as the
standard clearly states, font, and
thus implementation dependent.
Thus, the number of characters
fitting in a particular space will vary
with the font used on the output
device. This desirable feature pro-
vides more capability at the cost of
some portability.

Another area of potential prob-
lems is the generation of polygons,
whose vertices are defined using a
series of relative coordinate specifi-
cations. This is done by having the
next point coded as an offset from
the last point at which something
was done. On low resolution devices

where unused bits of resolution are
usually discarded, significant errors
can accumulate if a large number of
vertices are drawn close together.
This assumes that a host computer
keeps a larger number of significant
bits than the decoding device uses.
(continued on page 58)

MPD Solves Computer Designers’ Worst Fear.

(*Fear of Memory Loss)

Loss of memory caused by a power failure multi-pack cylinder cells...sized to accept

can be devastating! For example, where
vital programs and procedures are stored
on CMOS IC's in a computer...

Fortunately, MPD is on guard. Memory
Protection Devices’ innovative line of state-
of-the-art battery holders provide safe,
economical and dependable memory
back-up systems that can be integrated
right into the circuit

Choice of type is virtually limitless. MPD
offers battery holders for low-profile coin
cells, stacking coin cells and single or

l E i . l | I to Memory Problems

HORIZONTAL PACKS
® For AA and AAA
standard Ni-Cad, Car-
bon, Carbon-Zinc Alka-
line batteries ® 2.3 & 4
cell series connect.

SINGLE HORIZONTAL
® For Lithium, Ni-Cad,
Carbon-Zinc, Alkaline
batteries ® PC, fast-on
or hardwire connect
®2/3A, 1/2AA . AA&C

COIN CELLS
® For single Lithium
batteries 20-24mm
® Soon stacking holder
for 6-volt operation.
23mm and 20-24mm

CIRCLE 34

Lithium, Ni-Cad, Carbon-Zinc or Alkaline
batteries. We even develop custom designs.

And nothing is left to chance. Coin cell and
single holders are tough, warp-free Valox®
with stainless steel nickel- plated contacts.
For multi-cylinder cell holders, material is
heavy-duty nylon with spring steel tin-
plated contacts. All are designed for PC
Board mounting, correct polarity and easy
battery installation and removal.

So, if your electronic memory is priceless,
remember MPD. Call or write today.

Creanve Solutions

MEMORY
o O o s PROTECTION
able, 6" lead wire for DEVICES INC.

320 Broad Hollow Rd.,
Farmingdale, NY. 11735
(516) 454-0340

connection, male and
female 9 volt snap-on
terminal, P.C. terminals.

COMPUTER DESIGN/April 1984
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NAPLPS: a standard?
(continued from page 57)

For example, an output device
with a resolution of 256 x 256 will
only look at 8 bits. If the host com-
puter uses 12 bits, and some of the
relative moves used to specify poly-
gon vertices only change one or more
of the low order 4 bits, the decoder
will draw a number of coincident
points the host considers discrete.

Even when successive relative
moves in the low order 4 bits add up
to a move that is significant within
the resolution of the decoder, it may
not be seen by the decoder (which
may ignore the low order 4 bits being
sent to it). If the host then draws an
identical object with absolute coor-
dinates, the object will not overlap
exactly. To avoid such a problem,
an appendix to the ANSI specifica-
tion (the Service Reference Model or
SRM) states that a decoding device
should maintain coordinates inter-
nally to a precision that is greater
than that displayed.

What is the distinction among the GKS,
the vbi, and the NAPLPS?

Both the Graphical Kernel System
(GKS) and the Virtual Device Inter-
face (vDI) are functional specifica-
tions at the application software
level (level 7 of the 1SO model),
whereas NAPLPS is a precise, bit-by-
bit definition of text and graphics
representation at the device level. As
previously stated, NAPLPS is at the
presentation layer (level 6). A
NAPLPS device driver, however, can
be written to interface to a VDI.

In general, graphics standards
offer a common ground for both the
development of graphics software
tools (ie, the application program
interface) and the interfacing of
these tools to graphics hardware.
The vDI provides such an interface.
The tool standard, such as GKS,
define a set of general-purpose sub-
routines or procedures that can be
called from an application program
to generate a graphics image. The
vDI standard is important to
graphics hardware vendors and soft-
ware developers who must support
several devices as part of a device-
independent graphics tool system.
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Will the industry develop a competing
standard to NAPLPS?

As part of the activity to develop
the vDI as a standard, the ANSI X343
committee is also formulating the
Virtual Device Metafile (VDM) as a
text and graphics data format. vDM
can potentially develop as a com-
peting standard to NAPLPS in the
future for computer aided design/
computer aided manufacturing
(CAD/CAM) applications. However,
much progress still has to be made
before vDM will be precisely defined.

Compared to Core’s metafile,
GKS’s VDM has several improve-
ments related to the state of the
device at the start of a picture. This
allows for redundant information
translations, such as time selection
of area fill techniques and character
quality, as well as binary and char-
acter bindings.

Is NAPLPS useful for CAD/CAM/CAE
applications?

NAPLPS can be used as an upgrade
for Tektronix (Beaverton, Ore) 4010/
4014 compatible CAD/CAM and com-
puter aided engineering (CAE) appli-
cations. However, NAPLPS’s unit
screen concept may not be accept-
able to high end CAD/CAM/CAE
applications.

Tektronix 401074014 compatibility
offers monochrome text and line
graphics capability originally devel-
oped for use with storage tube dis-
plays. NAPLPS is developed to work
with color raster scan CRT displays
and offers significantly more power-
ful instruction sets for color text and
graphics display capability. The
Tektronix 4010/4014 uses a screen
coordinate system of 1024 x 760, but
NAPLPS is resolution independent.

There is an implementation depen-
dency worthy of note. It is a fact
that the unit screen, which is always
one unit wide in the X dimension,
may be less than one unit high in
the Y dimension. The NAPLPS stan-
dard states that the maximum Y
dimension must be at least three
quarters that of the maximum X
dimension. This is to permit display

(continued on page 60)

What is “The Alps Advantage", and why
is it important to you, our customers?

Essentially, The Alps Advantage
encompasses a whole series of customer
benefits, brought together to help give you
a competitive edge in your marketplace.
Welcome ...

engineers, it means
To The avast array of electro-
mechanical components
Al s and system products —
p particularly noteworthy
Advantage ;.

g innovative
technology. state-of-the-art performance,
high degree of miniaturization, built-in
quality and long-life reliability. It also
means a never-ending flow of new
product introductions and helpful
application engineering assistance from
our Technical Product Managers.

For purchasing and production
people, The Alps Advantage takes on
other meanings — competitive pricing,
automated manufacturing facilities and
on-time deliveries. Equally important,
it means a special kind of philosophy
based on a spirit of teamwork and
cooperative customer relations.

The Alps Advantage is everything
you need to improve your products and
enhance your competitive position —
and everything you'd expect from a
world-class supplier. Since its founding
in 1948, Alps Electric Co., Ltd. has
experienced steady, stable growth — to
a level of world-wide sales now up to
$1-billion per year!

We look forward to the opportunity
of putting The Alps Advantage to work

for you — to get started, please contact
the Alps Sales Rep nearest you:

AL Huntsville (Jack Harvey & Assocs.) ... (205)536-4414
AZ Phoenix (Eltron) . ...c.ccoiniuianns. (602) 266-2164
CA  San Diego (Harvey King, Inc.). ....... (619) 566-5252
CA Santa Clara (Nova-Tronix,Inc.). ... ... (408) 727-9530
CA  Wocodland Hills (Relcom,Inc)). . ...... (213)340-9143
CO Englewood (NelliganCo.)........... (303)761-2121
CT VYalesville (Technology Sales, Inc.). . . . . (203) 269-8853

FL  Clearwater (Jack Harvey & Assocs.) .. (813) 725-4900
FL  Ft.Lauderdale (Jack Harvey &Assocs.). (305)763-1945
GA  Norcross (Jack Harvey & Assocs.) . ... (404)449-4643
IL  Arlington Heights (Micro Sales,Inc.) .. (312)956-1000
IN  Indianapolis (Jack Harvey & Assocs.). . (317)872-1031

IN  Kokomo (Jack Harvey & Assocs.). . . . . (317)453-4260
KS  Kansas City (BC Electronic Sales,Inc.). (913)342-1211
KS  Wichita (BC Electronic Sales,Inc.) .. .. (316)942-9840
MD Timonium (Allen Assocs.) .......... (301)252-4133
MA Waltham (Technology Sales,Inc.). .. . . (617)647-5700
MI  Oak Park (A.Blumenberg Assocs..Inc.) (313)968-3230
MN Minneapolis (BS.I.) ................ (612)944-8545
MO St. Louis (BC Electronic Sales,Inc.) ... (314)291-1101
NC  Greensboro (Wallace Electronic Sales) (919) 996-2742
NJ  Boonton (PAFAssocs.) ............. (201) 335-0680
NY  Smithtown (PAF Assocs.)........... (516) 360-0940
NY Albany (Reagan/Compar)........... (518) 489-4777
NY Endwell (Reagan/Compar).......... (607) 723-8743
NY Fairport (Reagan/Compar) ......... (716) 271-2230
NY New Hartford (Reagan/Compar). .. .. (315) 732-3775
OH  Rocky River (Norman Case Assocs.) .. (216)333-0400
OK Tulsa(Norcom,Inc.) ............... (918)832-7747
OR Aloha (Venture Electronics)......... (503) 642-9090
PA  Willow Grove (Harry Nash Assocs.) . .. (215)657-2213
TN  Johnson City (Jack Harvey & Assocs.). (615)928-7588
TX Dallas (Norcom,Inc.)............... (214) 386-4888
TX  Austin (Norcom,Inc.) .............. (512)451-2757
TX Houston (Norcom,Inc.) ............ (713)933-6021
VA  Lynchburg (Burgin-Kreh Assocs..Inc.) (804)239-2626
WA Bellevue (Venture Electronics) .. .... (206) 454-4594
Wl Milwaukee (Micro Sales, Inc.). . ... ... (414) 782-1171

CANADA: St. Laurent (Vitel Electronics) .. (514)331-7393
CANADA: Mississauga (Vitel Electronics) . (416)676-9720
CANADA: Kanata (Vitel Electronics). . . . .. (613)592-0090




The Alps Advantage in micro-printers:

‘Simply amazing, yet amazingly capability for character size variations, 5 VDC operation. A choice of intelligent
simple!” That's the usual reactionto  special symbols, images, even LSI driver-controllers is available,

our new Series DPG printer-plotters. 3-D graphics. depending on model and application
We think you'll agree they're a good requirements.

example of the innovative technol- Batiecy aperutad, fotally, poriabie.

1 : Four Ni-Cd rechargeable batteries Get your hands on The Alps Advan-
ogy that's such an important part 8 power the DPG, ideal for portable tage. There are many ways we can
The Alps Advantage. Totally unique I A : ;
and different from any other printer  2PPlications. Or, use an AC-DC line TR ¥ s cuala punlation

y p converter for fixed installations. samples, application assistance,

on the market today, they offer an

exclusive combination of design and 22" or 4'/2" plain paper. All DPG price-delivery information. etc. Write

or call today, and let us put The Alps

performance features: mechanisms use standard commer- A At t K f

; i cially available plain paper: 2'/4" for NBDAGR S A0 B yOu,
Ball point pes writing, for alpha- Models DPG 11 or 13 (1 or 4-color):
numerics and graphics. Exclusive 44" for Models DPG 21 or 23 !
ink technology developed by Alps R c;r 4-color) > 4 / ,
makes possible the use of specially ; >

engineered, tiny ball point pens that  High performance specifications.

actually write, in 1 or 4-colors, witha  Printing speed 12 charactersper sec. ~ pAg p§ ELECTRIC (USA), INC.
simultaneous plotter action in the average. Column capacity up to 40 for 444 y_centre Ave., Rockville Centre, NY 11570
X and Y-axes. Virtually unlimited 2'/4" models; 80 for 4'2" models. Phone 516-766-3636 * Telex (WU)14-4508

Series DPG microminiature printer-plotters.
Alpha-numerics and
graphics in 1 or 4-colors.

Battery operated,
totally portable.
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NAPLPS: a standard?

(continued from page 58)

of NAPLPS frames on home TV (tra-
ditional consumer videotex applica-
tion) which has always had a 4:3
aspect ratio (maximum Y is three
quarters that of the maximum X).
However, the standard also leaves

the implementor the choice of how
large to make the maximum Y
dimension (between .75 and 1.0).
Generally, created pictures should
not have valid data in the Y region
above .75 in order to ensure com-

patibility with the devices that have
a 4:3 aspect ratio.

What is the link between NAPLPS and
videotex?
Videotex is the consumer infor-

mation industry that uses NAPLPS in
a low resolution (256 x 200 x 4) appli-
cation. The videotex industry is
creating a large NAPLPS data base
for the consumer at home to access
information through a NAPLPS
decoder attached to a TV. Videotex
information can therefore be ac-
cessed by any NAPLPS-compatible
device.

Evolving from the need of the
videotex industry to create very
large graphics data bases and to
mass distribute the information
through low bandwidth channels,
NAPLPS is well suited for any
graphics database implementation
on large computers. Currently,
NAPLPS provides a viable standard
to extend existing data bases to color
graphics and should accelerate color
graphics database development. For
example, a number of companies
have endorsed NAPLPS for develop-
ing their own data bases. AT&T, now
divested of its operating companies,
is ready to compete in the computer
business and to attempt to maintain
its vast lead in the long distance tele-
phone market. The telecommunica-
tion potential of the NAPLPS no
doubt played a role in its having
been enhanced by AT&T.

Tektronix, the major color
graphics force, is another endorser
of the NAPLPS. A leader in many of
the traditional color graphics
markets, the company probably per-
ceives this standard as a flexible,
nonproprietary interface to equip-
ment which will broaden the graphics
market for all. Software suppliers
(Microsoft, Digital Research, 1SSCO,
Precision Visuals, and Graphic Soft-
ware Systems) also see it as relieving
some of the confusion and hard
work necessary to permit software
to drive various pieces of hardware.

T-350 Twice the tester at half

the price—$2995* complete!
All-in-one 8"-5-1/4"-3-1/2""-
3-1/4"-3" floppy drive tester
provides unprecedented
portable test power!

Comprehensive Testability:
program PT-350’s 30 individual
tests into phases for initiation
with a single command!

Unlimited Control: select from
full complement of parameters
—including independent early and late data window
margin measurement utilizing self-calibrating margin
circuits.
Self-Contained Usability: definitive 40-character alpha-
numeric display, touch-sensitive 20-key panel, and built-in
instruction flip-cards.
*Including built-in 24-column printer for on-the-spot
hardcopy of test results! Call now for ADC’s very
competitive quantity discount schedule —and equip
your entire engineering team with PT-350’s!

o1 e 30 3% 5 e i I 14272 Chambers Road, i
H R . Tustin, CA 92680 —Nicolas Mokhoff,
CRRI St P SR Avae i (714) 731-9000 Senior Editor

First and still foremost in media duplication and test technology
SYSTEM TECHNOLOGY
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A VLSI breakthrough that

~ gives you real-time 2D and

- 3D graphics capability in a
workstation. |

~ Silicon Graphics has mte— ;

grated the Geometry Engine

with a powerful 32-bit CPU,

UNIX™ operating system, and
Ethernet to create the IRIS
workstauon. :

high-level graphics software, the‘

. The result is a dramatic in-

~ crease in performance. You can
- manipulate graphics data as

much as 100 times faster than
with conventional systems. So

- the Geometry Engine can boost
~ your graphics applicationsto
- real-time performance levels.



ment fast and €asy. So you can

And this unique VI S &€t your applications Programs

nology hag other benef; running in Jesg ¢
1 performance jp, a compact

Silicon Graphlcs, Inc
Ime. 630 Clyde Court, Mt. View, cA
Because the IRIS is available 94043, (415) 960-1980.
System that fit €asily in yoyr in both terminal ang workstation
office. Ap greater reliability, configurations_ jt j €asy to inte
Our powe raphics [ j- &grate with yoyr Current and

Tary software, combined with planned Computing resources R
Standard UNIX systemms soft- Find out how real-time per- ATk OfSigan Crnprs e 2
Ware, makes program develop- Ormance can improve Produc- X ss rademark o ey

one Lahorarories. Inc.
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New UCO2 emulating host
adapter using Mass Storage Con-

trol Protocol (MSCP).

Once again, Emulex gives
you more, while charging you
less. We're introducing three
new controllers for QBus users,
and reducing prices on four
of our most popular products.

FIRST, THE NEW
INTRODUCTIONS.

Our CS02 is a high-
performance asynchronous
multiplexer for LSI-11 through
11/23 PLUS and MICRO/
PDP-11 computers. Both ver-
sions can handle 16 lines — eight
lines more than DEC's DHV11
—yet they fit into existing
space within the DEC system.

Also available is our TCO5

New CS02 multiplexer for
LSI-11 through 11/23 PLUS and
MICRO/PDP-11 computers.

tape coupler featuring DEC
TS11 software transparency and

standard operating system sup-

port on your QBus. It allows you
to interface CDC Sentinel 14"
streaming tape drives without
using special streaming software.
Last, but not least, is the
UCO2 emulating host adapter,
with unique features like
automatic drive sizing,

command stacking, seek order-

ing and error control.

By using the Mass Storage
Control Protocol (MSCP), the
UCO2 allows the operating
system to utilize the precise
characteristics of the Win-
chester disk drive without

New TCOS5 tape coupler for
CDC Sentinel 14" streaming tape
drives emulates DEC TS11.

patches or modifications to the
operating system. The UCO2
plugs into any single quad
width QBus slot and provides
you the versatility of using

the Small Computer System
Interface (SCSI) bus.

NOW, THE PRICE
REDUCTIONS.

First, we've slashed 33% off
the price of our TCO2 TS11-
compatible tape coupler.

Likewise, we've cut 33% off
the price of our SC02 SMD-
interface disk controller.

Our UCO1 emulating host
adapter for SCSI interface has
been reduced 21%.

“QBus, LSH11, PDP-11, DHV1], TS11 and DEC are trademarks of Digital Equipment Corporation. CDC and Sentinel are trademarks of Control Data Corporation. Eagle is a trademark of Fujitsu Corporation



TCO2 TS11-compatible tape
coupler.

And we've shaved 29% off
our SCO3 SMD-interface disk
controller.

NEW PACKAGED
SUBSYSTEMS, T00.

Also available for QBus users

are two storage

subsystems.
Vaultisa 14"

streaming

tape that gives ||

you up to 70
MBytes of storage at maximum
block size.

SABRE™ combines a 31.2
MByte 514" Winchester with
a 10.4 MByte removable 8"
cartridge disk. It gives you an

GSA Contract # GSOOKB401SE575

SCO2 small/medium disk con-
troller for DEC’s QBus.

overall capacity equivalent to
four (4) DEC RLOZs.

HIGH QUALITY
WITHOUT HIGH PRICES.

Over the years, Emulex has
earned a reputation for per-
formance. For
example, our
TCO1 disk con-
troller has a cal-
culated MTBF
of 41,000
hours. But field operations have
proven that its actual MTBF
is a whopping 164,930 hours.

That’s not bad, considering
Emulex products are so very
reasonably priced. And our

CIRCLE 37

UCOI emulating host adapter
emulates DEC's RLOI/RLO2.

SCO3 large disk controller han-
dles the new 1.8 MByte/second
drives — like the Fujitsu "Eagle.”

quantity discounts can lower
your costs even further.

Isn't it time you added
Emulex to your system? Call
toll-free: (800) 854-7112.

In California: (714) 662-5600.
Or write: Emulex Corporation,
3545 Harbor Blvd., PO. Box

6725, Costa Mesa, CA 92626.

==

EMULEX
The genvuine alternative.
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Personal instrumentation takes off in all directions

Using a high resolution color monitor, three-dimensional surface-shaded solid models are created on the 1BM PC
with the cs-5 design system from Cubicomp Corp.

As personal computers have taken
their places on engineers’ desks, per-
sonal computer-based engineering
tools have followed close behind. So-
called personal instruments cover a
broad range of design/test tools.
Although the modest computer
systems for which they are designed
do not permit these instruments to
achieve the high performance of
dedicated instruments or design
systems, they do keep costs low.
Consisting of add-ins, add-ons, or,
in some instances, software pack-
ages, these enhancements are rela-
tively inexpensive. Some of the
more complex systems, however,
compete with engineering worksta-
tions in both price and performance.
Their main attraction is that instru-
ments or design facilities may be
added to the computer on the engi-
neer’s desk less expensively than can
be obtained with separate systems.
Another advantage is that software
comes with these systems, whereas
systems using the general purpose
interface bus (GPIB) may require
considerable programming.
Personal instrumentation covers a
spectrum of uses including data
acquisition, design, system develop-
ment, and test/analysis. Probably
the most established of these appli-
cations is for data acquisition sys-
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tems. It was only a small step from
minicomputer plug-in analog/digital
170 boards to personal computers.

A leader in data acquisition boards
for the 1BM pC, Data Translation,
Inc (Marlboro, Mass) makes plug-
in 170 boards that sample analog
signals from multiple transducers.
Joining the trend toward personal
computer-based data acquisition are
systems from MetraByte Corp, Data
Acquisition Systems, Inc (both of
Boston, Mass), and Gould (Cleve-
land, Ohio).

Both the number and type of
instruments for test and analysis
functions are expanding rapidly.
This instrument category includes
logic analyzers, spectrum analyzers,
waveform generators, oscilloscopes,
and data loggers. But, perhaps the
biggest expansion is due in the area
of system development. There, devel-
opment systems, in-circuit emula-
tors, PROM programmers, and logic
analyzers (to borrow one from the
instrument group) are making it
easier and cheaper to develop micro-
processor-based systems.

A look at personal cAD

Many companies now offer com-
puter aided drafting systems based
on personal computers. These are
usually fairly primitive if adequate

for printed circuit board layout.
Most do not have the graphics reso-
lution or computer power necessary
for more than the simplest mechani-
cal design.

An exception is Cubicomp Corp
(Berkeley, Calif). That company’s
Cs-5 solid modeling system is designed
for three-dimensional modeling
with shaded surfaces. It consists of a
graphics module, interface adapter,
IBM PC, and a 512- x 512-pixel reso-
lution, intelligent RGB monitor.

Despite the simpler two-dimen-
sional graphics of electronic design,
many personal computer aided
design (CAD) systems are intended
for drafting only. They cannot man-
age the full range of printed circuit
board or IC design tasks required of
an engineering workstation. Most of
the present applications have been
designed for either Apple or IBM
personal computers and are stuck
with the limited power and graphics
resolution of those systems.

One company that has pushed the
technology as far as possible is
Chancellor Computer (South San
Francisco, Calif). By requiring an
IBM PC/XT with a 512-K memory, a
10-Mbyte Winchester, and an 8087
floating point coprocessor, Chan-
cellor wrings quite a lot out of the

(continued on page 68)



Introducing Lear Siegler’s
3278 Keyboard Compatibles

Easy to Look at. Easier to Use.

Now you can combine Lear Siegler’s
exclusive High Touch™ style with the
convenience of true IBM 3278 keyboard
compatibility.

The ADM 1178 and ADM 1278 video
display terminals offer superior per-
formance and ergonomic design. With
standard protocol converters, they can
interface with virtually any IBM main-
frame to achieve substantial savings in
hardware and operator training expense.

For conversational applications, the
ADM 1178 can handle computer trans-
missions up to 19,200 baud without
handshaking. It features five video
attributes (underlining, blink, blank,
reverse video, and dual intensity), the
IBM extended character set, four cursor
modes (block or underline, blinking or
steady), and 24 Program Function (PF)
keys and two Program Access (PA) keys.

The block mode ADM 1278 offers
all the features of the ADM 1178 plus
expanded editing capabilities and three
variable format display memory con-
figurations: 48 lines x 80 columns,

24 lines x 158 columns, and two pages
of 24 x 80 columns. Flexibility that’s
ideal for word processing, financial
spreadsheets, flow charts and other
specialized applications.

Both the ADM 1178 and ADM 1278
are available with standard 12” green
or amber or optional 14” screens, and
can be modified easily for OEM
applications.

These Lear Siegler High Touch ter-
minals are made in America—designed,
engineered, manufactured and shipped
from Anaheim, California. With this
total, on-shore capability, and a com-
plete worldwide network of sales and
service centers, OEMs as well as end-
users can be assured of the best local
support available in the industry.

Call our ADM 1178/1278 product
specialists today for complete infor-
mation on products and protocol
converters.

®

LEAR SIEGLER, INC.
DATA PRODUCTS DIVISION

Hooded bezel

Small footprint
reduces glare.

saves desk space.

Green or amber 0
screens, 12" or 14" —=8

Operator infor-
mation area—

separated by a
horizontal line.
IBM extended
character set.

True 3278
keyboard layout.

On/off, contrast
controls on front
of unit.

3 key rollover.
Adjustable

keyboard tilt.\

24 Program
Function (PF) keys.

Two Program
Access (PA) keys.

901 E. Ball Road, Anaheim, CA 92805 (714) 774-1010

IBM is a registered trademark of International Business Machines Corp.

©1984 Lear Siegler, Inc.
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Personal instrumentation
(continued from page 66)

Strength in numbers

To advance the use of personal computer-based
tools for electronic engineering, an industry/user
group was formed at the last Wescon conference.
Started by Northwest Instrument Systems and
FutureNet, it is intended to encourage feedback be-
tween vendors and users. The steering committee
presently consists of three manufacturers: North-
west Instruments, FutureNet, and Valley Data
Sciences (Mountain View, Calif), a PROM programmer
manufacturer. The group also includes users and edi-
tors of electronic publications. The group will further
the exchange of applications, programs, and other
engineering information.

Although the market is currently small, the
information-sharing networks will be needed because
personal instrumentation is set for an explosive
growth. The last count of companies, provided by

the steering committee, showed 112 companies
ready to enter the market or already producing hard-
ware or software for it.

The main limitation on growth will be the speed
with which personal computers appear on engineers’
desks. In addition, this will no doubt be influenced by
the interchange of information that the user society
envisions.

Ten manufacturers attended the second meeting
of the group on Feb 10 in San Jose, Calif. At that
meeting, a step was taken to broaden the interest in
the group and more properly reflect its charter by
changing the name from Personal Instrument Com-
puter Users’ Society (Picus) to Personal Engineering
Computer Users’ Society (PEcus). If PECUS can gain
sufficient support, its first newsletter will appear by
Electro/84 in May.

PC. Then, as with Cubicomp’s solid
modeling system, the IBM monitor is
dispensed with altogether.

Instead, the company offers sev-
eral optional monitors. The best of
these is a 19-in. color monitor with
1024- x 768-pixel resolution. The
system also offers bit-pad graphics
entry and an optional printer and
plotter. Software includes graphics
entry and edit, schematic capture
and netlist extraction, and an inter-
active logic simulator. This puts the
Chancellor €2000 at the high end of
the personal computer-based CAD
performance scale. It also makes the
C2000 among the highest priced of
such systems at $23,500 with the XT.

At the other end of the price
scale, but still providing much more
than just personal computer aided
drafting is FutureNet (Canoga
Park, Calif) with the Design Aid
Schematic Helpmate (DASH-1) sche-
matic design system. FutureNet
skirts the limitations of the IBM PC
display without replacing it. The
company’s plug-in graphics con-
troller card temporarily cuts out the
IBM video display driver when the
DASH-1 is in use and drives the dis-
play itself. This effectively doubles
resolution to 640 x 360 pixels.

The DASH-1 can create, update,
and print schematics quickly—
moving or deleting components,
modifying or replicating the circuit
in seconds. The system can generate
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lists of materials, engineering
change orders, and netlist informa-
tion. Four different levels from cir-
cuit diagram down to the gate level
can be displayed and there are inter-
faces for most popular CAD systems
enabling the DASH-1 to function as a
frontend input station to larger
systems. A parts library included
with the system has templates for
most standard logic parts. Despite
its name, the DASH-1 is not limited to
printed circuit board design; it is
currently being used for IC layout
as well.

Different approaches

The two personal computer/CAD
companies mentioned (Chancellor
and FutureNet) have both built
systems that are far more compre-
hensive than the usual computer
aided drafting generally available as
a personal computer add-on. How-
ever, their approaches are quite dif-
ferent. Chancellor has opted for high
performance graphics that will put it
head to head against 68000/ Unix
workstations in the market. Mean-
while, FutureNet has decided that
its prices must stay in a range appro-
priate to the price of the PC. Even
Chancellor has hedged its bets with
a cheaper, lower resolution system,
the C1000.

The pioneer in the personal instru-
ment segment of this market is
Northwest Instruments, Inc (Beaver-

ton, Ore). The company’s first
product was a digital memory oscil-
loscope, the model 65 aScope made
for the Apple 11 and 1le. The model
85 aGen, a programmable function
generator, is also made for use with
Apple computers. The company’s
model 2100 Interactive State
Analyzer is available for both Apple
and IBM personal computers.

Northwest Instruments is a
Tektronix spin-off with considerable
in-house expertise in conventional
instrument design. Despite that, the
company has chosen to manufacture
personal instrumentation. This was
done not only because of market
need but because of perceived defi-
ciencies in conventional instruments.
The computer within a conventional
instrument is not accessible for user-
defined programming. An outside
computer is often required for auto-
mated instrument setup, post acqui-
sition analysis, and formatting of
results. This is usually accomplished
by configuring instruments with
interfaces to the IEEE 488 GPIB and
adding a GPIB controller.

This approach has several draw-
backs. To begin with, it is not cost
effective. Because each instrument
was designed to stand alone, the
user must purchase the computer,
memory, and display with each
instrument as well as with the con-
troller. Also, instrument functions

(continued on page 70)



NONVOLATILE CMOS
RAM BOARDS

Better Performance than Bubble - at a Comparable Price

CBC 064 TB2
CMOS STATIC RAM

< W Diversitied
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Compare these Key Features:

INTEL iSBC' 254 - 2A
BUBBLE MEMORY BOARD
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CBC 256/24 TL
CMOS STATIC RAM

DTI CBC 256/24
CMOS STATIC RAM BOARD

Bus

Memory Size

Operating Voltages
Operating Currents
Cycle Time

Card Slots Required
Operating Temperature

Multibus *
256K bytes
SV. 12V
3.0A, 14A (max.)
48 milliseconds avg.
2
0°-65°C

Multibus*
256K bytes
5V
100OmMA (max.)
300 nanoseconds typ.
]
0°-70°C

ADDITIONAL FEATURES OF
DTI’S CBC 256 INCLUDE:
e All - CMOS technology.

e Flexible addressing options:
16 bit with on-board bank
select or 20/24 bit
contiguous.

On-board automatic
memory protect.

8 or 16 bit data words.
3-year cumulative data
retention time.

512K, 256K, 128K, 64K, 48K, 32K
and 16K byte versions.

‘Multibus and iISBC are trademarks of Intel Corp. Above specifications taken from

manufacturers current published data.
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For more information regarding
the CBC CMOS RAM boards,
or any of our other all-CMOS
MULTIBUS* boards, call or
write Bill Long, CBC Product
Manager at (601) 856-4121.
EI Diversified
Technology

An Ergon Co.

P. O. Box 748, Ridgeland, MS 39157
Telex §85326.




This book can save
your company

a lot of money.

You can rent
all these products
NOwW!

Amplitiers
Wave and Distortion Analyzers

Lagic Analyzers.
Microwase Link Anaiyzers

Catalog
Genstar Rental Electronics, Inc.

It’s free, too.

GSA Contract GS-04S-23560
GENSTAR

Rental Electronics, Inc.
(800)227-840

In California (213) 887-4000 « (415) 968-8845 « (714) 879-0561

This coupon brings you a recession-beating catalog by return maill
O It's free, so send it quick! O The equipment I'm most interested
| O I'd also like a free catalog on in is:
I “like new” items you're selling.
| O Don't wait. Call me today at:
I NAME TITLE
| orGANIZATION
| ADDRESS MAIL STOP
l CITY/STATE/ZIP
| TELEPHONE
Complete coupon and mail to: Genstar Rental Electronics, Inc, 6307 De Soto Ave.,
I Suite J, Woodland Hills, CA 91367

© Genstar Rental Electronics, Inc. 1983

70 COMPUTER DESIGN/April 1984 CIRCLE 40

-

CDG-484
———— —— — — — —

SYSTEM TECHNOLOGY/
TEST & DEVELDPRIENT

Personal instrumentation

(continued from page 68)

have to be programmed in the for-
mat specified by the vendor. This is
inefficient where frequent user
interaction with acquired data is
necessary.

To overcome these deficiencies, a
personal instrument performs only
test and measurement. A tightly
coupled parallel interface joins it to
the personal computer where all dis-
play, computation, and user inter-
facing are performed.

Nonetheless, the IEEE 488 bus will
be hard to dislodge from its preemi-
nent position with thousands of dif-
ferent instruments from hundreds
of manufacturers now able to inter-
face to that bus. Also, many of
these instruments and bus con-
trollers offer a performance level
that is hard to duplicate with per-
sonal computer-based instruments.
Furthermore, there is often a require-
ment to run more than one instru-
ment at a time. In such cases, the
GPIB-based instruments and con-
trollers have the advantage over the
personal computers with personal
instruments.

Several manufacturers, such as
Tecmar (Cleveland, Ohio) and
National Instruments (Austin, Tex)
offer IEEE 488 interface cards for the
IBM PC. This allows the PC to func-
tion as a relatively inexpensive con-
troller on the GPIB but offers none
of the advantages of nonredundant
electronics that make the personal
instrument concept attractive.

—John Bond, Senior Editor

SYSTEM TECHNOLOGY
(continued on page 78)
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Dialight adds

the finishing touch.

High quality and reliable Whatever your requirements,
performance make Dialight Dialight can meet your needs.
switches, indicators, LEDs and Let us add the finishing touch
readouts the perfect finishing that helps your products make

touch for any product. a great first impression. Dialight,
We have rockers, toggles 203 Harrison Place, Brooklyn,
and illuminated switches in NY 11237 (212) 497-7600.

thousands of different designs.

And our incandescent, neon —
and LED indicators and opto- o I
electronics come in the world’s

largest selection of colors, the finishing touch.

shapes and sizes. A North American Philips Company

Circle 29 indicator lights Circle 31 optoelectronics
Circle 30 switches Circle 32 have representative call

See us at Electro ‘84 Booth #522-#526







The World's Most
Elegant Microprocessor

Family Has its Own
UNIX™ Operating
System.

Introducing GENIX, the best

operating system for the
NS16000™ microprocessor
family, from the company
that knows the chip best.
Impressive mainframe architec-
ture and sophisticated high level
language support characterize the
NS 16000 microprocessor family.

Industry experts hail it as the “best
UNIX micro”’ Now GENIX is here.
GENIX has been elegantly tailored to
optimize the NS16000 architecture.
And NS16000 system designers have
an operating system thats a custom fit.

GENIX is UNIX —and more. It
stands to reason that our own in-
house port of the UNIX operating
system would capitalize on the
unique features of the NS16000. And
thats exactly what GENIX does.

NS 16000 and GENIX are trademarks of National Semiconductor Corporation

UNIX is a trademark of AT&T Bell Laboratories

Software development tools
function very effectively in this
advanced environment.
The custom match of GENIX
with the NS16000 architecture
is an obvious benefit. Besides
providing all the proven bene-
fits of the Berkeley 4.1 bsd
version of UNIX--such as multi-
programming, a hierarchical
file structure, and over 200
powerful utilities--GENIX adds
value. GENIX supports true
Demand Paged Vitual Memory and
floating point operation. High level
languages are also supported by an
optimized C compiler and an
optional, powerful Pascal compiler.
Of course, support for the full
range of NS16000 advanced com-
ponents is provided: CPUs, Memory
Management Unit, Floating Point
Unit, Interrupt Control Unit, and
Timing Control Unit. These com-
ponents, combined with GENIX,
provide an unbeatable integrated
microcomputer solution. GENIX
runs on the SYS16 Development
System and is also available now
in source code, under license, for

NS16000-based system:s.

Expect more from the future.

The long-term success of a system
depends upon its ability to expand.
The clear migration path of fully
implemented 32-bit architecture
throughout the NS16000 microproc-
essor family means innovation never
equals obsolescence. The NS 16000
family brings the benefits of 32-bit
architecture to 8, 16 and 32-bit
systems to protect and optimize your
system and software investments.
Future 32-bit CPUs will also be
compatible.

And there’s more. Our UNIX
expertise is already being applied to
the implementation of Berkeley 4.2
for added technical and networking
capabilities. The generic port of
UNIX System V is also underway.

NS16000

Elegance is everything.

See it.

See the NS16000 family,
featuring GENIX on the
SYS16 on exhibition at
Electro, or call your local
Field Applications Engineer
for a demonstration.

Talk with us.

Call the National Sales
Engineer near you for more
information and the answers
to your questions. Ask to
meet with one of our Field
Applications Engineers
to discuss your specific
application.

Read about it.

For more complete details re-
quest the GENIX Summary.

GENIX
Summary

A National Semiconductor
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FROM THE 256K ON DOWN, TOSHIBA MAKES ROMs
OF QUALITY IN NUMBERS TO FIT ALL NEEDS.

If you’re in EDP, telecommunications
or any other industry that uses ROMs, you’ll
serve your interests best by discovering the
ROMs of Toshiba.

Our quality is highest. Our prices are
competitive. Our deliveries are prompt. And
our depth is truly profound.

From the masterful 256K down to the
32K, Toshiba has the ROMs when you have
the need.

Consider our lineup of mainstream parts:
256“. A 32K x 8 available right now in
e the standard 28 pin package. It
boasts an access time of 150 ns and a standby
mode that cuts current to 10 mA maximum.

Izax. 16K x 8s, they’re yours in a 28
@ pin package, pin compatible with
27128-type EPROMs. Offering an access
time of 200 ns maximum. The 128K features
an operatin% current of 80 mA maximum,
and a standby current of 20 mA. ;
6 4K. These 8K x 8s are available in

e cither a 24 pin package or a 28
pin version compatible with 2764-type
EPROMs. :
32 e 4K x 8, the 32K is pin compatible

e with 2732-type EPROMs.

Just to cover every base, we even

make a specialized line of ROMs, an 80K, a
40K, and bank selectable 64K and 128K

AREA SALES OFFICES: WESTERN AREA, Toshiba America, Inc., (714) 752-0373; CENTRAL AREA, Toshiba America, Inc., (612) 831-2566; EASTERN AREA, Toshiba America, Inc., (617) 272-4352;
NORTHWESTERN AREA, Toshiba America, Inc., (408) 720-8570; REPRESENTATIVE OFFICES: ALABAMA, Glen White Associates, (205) 883-7938; ARIZONA, Semper Fi Sales Company, (602) 991-4601;
ARKANSAS, Technology Sales Company, (214) 380-0200; CALIFORNIA (Northern), Elrepco, Inc., (415) 962-0660; CALIFORNIA (Southern), Bager Electronics, Inc., (714) 957-3367; COLORADO,

Duffy Associates, (303) 595-4244; CONNECTICUT, Datcom, Inc., (203) 288-7005; DELAWARE, Vantage Sales, (609) 663-6660; FLORIDA, Donato & Associates, (305) 522-2200, (305) 352-0727,

(813) 785-3327; GEORGIA, Glen White Associates, (404) 441-1447; IDAHO, Components West, (206) 271-5252; ILLINOIS, L-TEC, (312) 593-7200; INDIANA, Leslie M. DeVoe Company, (317) 842-3245; 10WA,
J.R. Sales Engineering, (319) 393-2232; KANSAS, R.R. Burton & Associates, (816) 763-5385; KENTUCKY, Leslie M. DeVoe Company, (317) 842-3245; LOUISIANA, Technology Sales Company, (214) 380-0200;
MARYLAND, Glen White Associates, (301) 252-6360; MASSACHUSETTS, Datcom, Inc., (617) 891-4600; MICHIGAN, R.C. Nordstrom & Company, (313) 559-7373; MINNESOTA, Quantum Sales, Inc
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(24/28 pin) CMOS ROMs and a future star, 16K Bit | TMM334P* 2Kx8 450 W
the 256K CMOS ROM. KBl | IMVDIIZP - 330 00 15
Any way you look at it, Toshiba offers Ll s % A
everythinggzou want if you’re looking for 84K Bit | TMM2365Pas 00, 28

64K Bit TMM2366P* ‘ 25

ROMs: high-quality, quantities to serve and S4KBit | TMM2368P" x
down-to-earth prices. 128K Bit+ | TMIM23128P Cy )
0S a rea oesn 1 serv u 256K Bit | TMM23256P** 32K ) 5 10

Toshiba really doesn’t serve yo it | Thn2zsep

ROMs on a silver platter. But it sure does W R AVIMABLE ROM
32K Bit TC5332P* 4K x 8 450

seem that way. 32K Bit TC5333P* 4K x 8 450
32K Bit TC5334P* 4K x 8 450
32K Bit TC5335pP* 4K x 8 450

+ Preliminary: These are target specifications and are subject to 64K Bit+ TC5364P** 8K x 8 250
change without notice. *24 pin package. **28 pin package. 64K Bit+ TC5365P** 8K x8 250
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(612) 884-4700; MISSISSIPPI, Glen White Associates, (804) 237-6291; MISSOURI, R.R. Birton & Associates, (816) 763-5385; MONTANA, Components West, (206) 271-5252; NEBRASKA, R.R. Burton &
Associates, (816) 763-5385; NEVADA, Elrepco, Inc., (415) 962-0660; NEW JERSEY, Necco 1, (201) 461-2789, Vantage Sales, (609) 663-6660; NEW MEXICO, Semper Fi Sales Company, (602) 991-4601

NEW YORK, Necco 1, (201) 461-2789, Pl-tronics, (315) 455-7346; NORTH/SOUTH CAROLINA, Glen White Associates, (919) 787-7016, (919) 787-7023; NORTH/SOUTH DAKOTA, Quantum Sales, Inc.,

(612) 884-4700; OMIO, Del Steffen & Associates, (216) 461-8333; (419) 884-2313, (513) 293-3145; OKLAHOMA, Eng»neerin%Sales Companty. (918) 493-1927, Technology Sales Company, (214) 380-0200;
OREGON, Components West, (503) 643-5588; PENNSYLVANIA, Del Steffen & Associates, (412) 276-7366, Vantage Sales, (609) 663-6660; TENNESSEE, Glen White Associates, (615) 47¥-8850: TEXAS,
Technology Sales Company, (214) 380-0200, (512) 476-9874; UTAH, Duffy Associates, (303) 595-4244; VIRGINIA/WEST VIRGINIA, Glen White Associates, (804) 237-6291, (804) 295-0435, (804) 224-7764,
(804) 224-0404; WASHINGTON, Components West, (206) 885-5880; WISCONSIN, L-TEC, (414) 774-1000; WYOMING, Duffy Associates, (303) 595-4244; CANADA, Source Electronics, Ltd., (416) 675-6235




If you're manufacturing a
product with an ergonomically
designed keyboard, you need
one of these three

Stackpole advantages!




Actually, there are a lot more advan-
tages to Stackpole keyboards. Start
with the confidence you can have in
the keyboard because it was made by
Stackpole. We had built our reputation
for high quality components long
before the age of the computer.

But as a manufacturer of prod-
ucts with keyboards, knowing that the
quality of the keyboard is critical to the
quality of your product, you should
know about these three Stackpole
advantages.

The KS-200E-
Mechanical Technology

In the KS-200E, Stackpole has com-
bined the newer discipline of human
engineering with its tradition of engi-
neering components to work well and
last longer. The result - a full-travel,
ergonomically designed, highly reliable
keyboard that projects quality where
the fingers meet the machine. The
KS-200E meets the most recent DIN
requirements.
 The built-in reliability of the
200E begins with the sturdy mono-

~ other environmental contaminants.
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lithic housing that assures keycap
alignment and reduces cost by reducing
inventory. Then there are the patented
twin bifurcated contacts; that’s four
points of contact that assure reliable
operation over the KS-200E’s rated life
of fifty million cycles.

And - unlike many keyboards -
the KS-200E is field repairable. In a
matter of minutes.

The KS-200E is available just as
you need it--as discrete switches or
arrays assembled with or without key-
caps, or assembled and soldered to
a PC board with or without electronic
encoding to fit your specifications.

So that we can be an important part of
your solution without creating any
problems.

The KS-500E
Membrane Keyboard

The KS-500E shows just how good a
membrane keyboard can be. Full travel.
Ergonomically designed to the latest
DIN requirements. Engineered into a
monolithic housing that eliminates
keyswitch alignment problems. It has a
lot in common with its cousin - the
KS-200E.

And because the screened cir-
cuit traces and contacts are laminated
between two pieces of polyester, the
KS-500E is protected against spills and

gl

T
"

The metal backplate gives built-in
EMI/RFI protection.

If your design calls for a mem-
brane keyboard - one that works well
from the first touch and will continue
to work well over its rated life of
20,000,000 cycles - ask about the
KS-500E. It’s available in a wide selec-
tion of two-shot keycaps, a variety of
colors and finishes and in either low
profile or ultra-low profile.

Stackpole
Development Services

We know that in your business, one
size - or style or array - does not fit all.
That's the reason we put a very expe-
rienced staff of applications engineers
at your disposal.

Along with the experience, the
talent and the proven ability to meet
manufacturers’ specifications and engi-
neers’ hopes, our development services
bring you Stackpole’s testing facilities,
our custom manufacturing capabilities -
and the same thing you get with every
Stackpole keyboard - Stackpole quality.

So if the KS-200E or the
KS-500E looks like just the keyboard
for your product, call us. And if they
don’t fit, call us anyway. We can build
you one - either domestically or at our
Far East facility.
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CAE system ties real chips into software model

Today’s computer aided engineering
systems do a very good job of simu-
lating logic for the design of custom
and semicustom ICs and gate arrays.
Many are also quite capable of logic
simulation for board- and system-
level designs. They allow the system
designer not only to design and test
the logic, but also to use off-the-
shelf parts by referring to a database
device library. Such libraries are
created from the manufacturer’s own
data sheets and are gate-level soft-
ware simulations of the parts.

However, a big problem arises
when a board- or system-level design
incorporates a 16- or 32-bit micro-
processor or some other (often pro-
prietary) VLSI circuit. How to produce
a proper simulation of such a chip
for inclusion in a computer aided
engineering (CAE) design is a difficult
task. To complicate matters, the
manufacturer is not about to supply
enough information for a proper
simulation model at the gate level.

Even if enough data is available,
the development task to model even
one such chip is prohibitively expen-
sive and time-consuming, as well as
difficult to verify and maintain. In
addition, the execution time for the
code of the vLSI chip model can
severely delay the overall simulation
execution.

Using the real chip

Valid Logic Corp overcomes this
problem by simply using the actual
chip in place of the cumbersome
software model. Valid’s Realchip
system works within the company’s
SCALDsystem CAE system, which
uses a device data base of over 1000
software models of off-the-shelf
parts. When Realchip is installed in
the SCALDsystem, a VLSI part can be
treated as a hardware subroutine so
that it appears in the schematic and
in all logic simulations as a part of
the overall CAE simulation.

Physically, Realchip works in con-
junction with the SCALDsystem—a
four-workstation CAE system using
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TERMINAL

TERMINAL

TERMINAL TERMINAL

1 to 23
REALCHIP
SLAVE BOARDS
CONTAINING
REFERENCE
ELEMENTS
(2 PER BOARD)

SCALDsystem’s central control section has a Multibus that accepts up to four
Realchip control boards, each controlling up to eight slaves. The actual refer
elements containing the chips reside in a separate 23-slot card cage. Thus, up

64 devices can be modeled at one time.

a central unit for mass storage, data
communications, and graphics con-
trol. Local processors for manipu-
lating schematic capture, editing,
displaying timing diagrams, etc,
reside in the individual - worksta-
tions. One to four Realchip control
boards can plug into the Multibus
backplane of the s-32 central unit.
Each control board can control up
to eight slave boards that plug into a
separate 23-slot backplane with
power supply.

In turn, each slave board can con-
tain two reference elements, or
modules, that hold the actual chips
being used in the simulation.
Reference modules come in two
types: one to accommodate DIP
packages of up to 64 pins, and one
for chip carriers of the type used for
80286 Processors.

For the chip to run properly, each
reference element supplies power
and clock signals to its respective IC.
But, the physical clock rate is
decoupled from the simulated clock
rate and the chip’s operation is syn-
chronized with the rest of the soft-

. ware model. Thus, devices modeled

using Realchip can be freely mixed
with software-modeled devices in
the user’s design. In addition, since
the simulation treats the chips as
hardware subroutines, only a single
chip is necessary for multiple device
instances in the design.

Each Realchip model consists of a
graphics software ‘‘template’’ for
use in the schematic capture opera-
tions on the SCALDsystem, and a
personality element containing the
real chip sample. The user must then
create a device definition file that
will be used to tie the chip to the
template and serve as a reference for
all future occurrences of that chip.
This file typically has less than 100
lines and contains the pin names, pin
types, and the output delays. Infor-
mation for the device definition file
is entered directly from the manu-
facturer’s data sheet, thus allowing
the user to enter and work with
worst-case timing specifications.

By using worst-case timing specifi-
cations, the designer can ensure the
rest of the circuit’s operation with
the chip in question. And, as these

(continued on page 80)



NO DEC IS AN ISLAND.

Able’s new Easyway/E Ethernet port controller makes What's more, Easyway/E meets IEEE 802.2, 802.3 and NBS-4
tying together networks of UNIBUS PDP-11and VAX computers  standards for ISO/0SI layers 1 thru 4, so current and future
easier than ever. communications with other DEC systems will be smooth sailing.

Easyway/E provides DEC systems with plug-in access to In fact, Easyway/E’s architecture is designed to accommo-
IEEE 802.3/Ethernet LAN’s, with less CPU overhead and less  date future networking needs. The single board is comprised
network software than other Ethernet ports. of two modules, so tomorrow’s protocols can be implemented

That's because Easyway/E implements ISO/0SI protocol quickly with less expense. Additional protocol support includ-
layers 1 thru 4 on a single board occupying one UNIBUS ing X.25, SNA and TCP/IP will soon be available, as will soft-
backplane hex slot. Much of the potential LAN software you ware support for DECnet and UNIX.
need is already in the firmware. So, your initial network Able offers a broad range of devices for DEC computers
development time and costs for DEC systems with VMS and providing communications, memory expansion and inter-

RSX won't drag you under. processor connectivity. All complying with FCC regulations.

And this lifesaving implementation of protocol So, to keep from getting stranded, pick your port
on-board also offloads the CPU, freeing up the proces- carefully. Easyway/E. The standardized IEEE
sor to handle other tasks. (6{0) /14 0s¥3 ¥ 802.3/Ethernet port for today and tomorrow.

The communications specialists.

1732 Reynolds Avenue, Irvine, California 92714. Call toll free: 800-332-2253. In the Irvine area: (714) 979-7030. Or, TWX: 910-595-1729.
DEC, PDP-11, VAX, UNIBUS, RSX, VMS and DECnet are trademarks of Digital Equipment Corporation. Ethern: a trademark of Xerox Corporation. Patent pending for Easy
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CAE system ties real chips

(continued from page 78)
specifications change, or faster ver-
sions of the chip become available,
the design’s timing can be tightened
up. Moreover, because a real device
is in the circuit, the simulator can
correctly sense pins that are in a
high impedance state and propagate
that information throughout the
system.

Approach speeds design

The ability to use the actual chip
as the model for the software simu-
lation has several advantages that
help accelerate design. For example,
there is no need to design and debug
“‘around’’ the big VLSI chip and
then build a breadboard prototype.
This method wusually entails in-
circuit emulation using a develop-
ment system and/or logic analyzer.
It often takes considerable time

before the in-circuit emulation
modules are available for new
Mmicroprocessors.

With the Realchip approach, the
designer can incorporate the new
processor or other part into the
design as soon as working samples
are available from the manufac-
turer. Even proprietary IC designs,
such as gate arrays or semicustom
VLSI parts designed by the user on
the very same SCALDsystem or other
CAE system, can be used in place of
their original software models once
silicon is available. This accelerates
the simulation even further. More-
over, in-circuit emulators often do
large chunks of processor operations
concurrently and display the results.
Realchip gives a nanosecond-by-
nanosecond simulation of every cycle.

In addition to a full hardware sim-
ulation, Realchip lets prototype
software for the design be tested in
the simulation. By defining ROMs or
other memory chips from the device
library, the designer can ‘‘program”’
them to exercise the design. The

processor will fetch and execute
exactly as it will when the hardware
is built. Thus, it is possible to debug
the logic, as well as the microcode
before any implementation.

A system such as Realchip implies
that a feedback loop can be estab-
lished between system design and
debug, and vLSI design. Using Real-
chip, a kind of software test bed can
be established for ‘‘first silicon”
during the initial IC manufacturing
phase. On the other side is the more
rapid ability to develop systems in-
corporating new VLSI designs. Such
feedback loops tend to be regenera-
tive and greatly speed up the total
design cycle. Valid Logic Systems,
Inc, 1395 Charleston Rd, Mountain
View, CA 94043.

—Tom Williams,
West Coast Managing Editor
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Custom
Hybrid IC’s

Component Division Fuijitsu América, Inc.
918 Sherwood Drive, Lake Bluff, IL 60044
(312) 295-2610 Telex: 206196 TWX: 910-651-2259
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Circuit-switched networks connect like telephones

Circuit-switched data networks
promise to make data transmissions
as simple as dialing a telephone. By
specifying the destination address
prior to actual transmission, these
networks establish virtual circuits. As
can be seen, this operation is similar
to dialing a telephone number before
actually talking on the phone.

When compared to packet-switched
networks (eg, X.25), this approach
has lower overhead and higher poten-
tial throughput. Packet sizes are
smaller during transmission since the
destination address is already spec-
ified. As a result, throughput increases
because the packet need not be dis-
assembled and reassembled at each
node in the network. Treating packets
as bit streams also frees these net-
works from user protocols and trans-
mission speeds.

According to Frank Conners of
Doelz Networks (Irvine, Calif), frag-

S %

DOELZ NODE WESTERN ELECTRIC
ARCHITECTURE NODE ARCHITECTURE

Doelz Networks distributes redundancy
using overlapping rings as its network
topology for Elite One switching
nodes, while Western Electric chooses
a star topology to centralize network
control for its Datakit/VCS.

mentation occurs as designers attempt
to connect disparate local area net-
works (LANs) with wide area networks
(WANs) and other means of data
distribution. In Band-Aid fashion,
bridges connect separate LANS with
gateways providing similar services
when networks use incompatible pro-
tocols and transmission speeds (eg,
Ethernet to X.25).

Such measures are necessary
because present networks entangle

message formats and transmission
schemes with the data. These formats
and schemes must be translated when
moving data from one network to
another. For example, Ethernet users
wishing to send messages across a
public data network such as Tymnet
need to know their terminal transmis-
sion speed, and mode of transmission
(synchronous or asynchronous) as
well as specific bit- or byte-oriented

(continued on page 82)

both R82320 and G

Also You can now order r
single power source (+5v)
system. This new unit has
power-fail signal, which
loss of data in the memory. Its
internal circuitry also provides for
+12v and —12v power sources.

Final%y, you can order a new 4" x 4"
abit bubble memory card and

card klt he assembled card plugs into
a standard card-edge connector..

Features like these make Fuijitsu custom bubble
memories ideal for test and measurement equip-
ment, communication systems and data processing.

For years, Fujitsu has produced state-of-the-art
components at competitive prices—components of
' uncompromised quality and reliability.

Fwthebastcomponemsetthebes?pnces, .
 choose Fujitsu.
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than floppy discs, ambient temper-
atures from 0°C to +50°C (case
temperatures from 0°C to +70°C)
and a non-volatile memory that
generates without a seed bubble.

What's more, tough Fujitsu cassettes go
where discs fear
to tread. Portable,
detachable and
magnetically
shielded, they
5 shrug off shock,
¢\ vibration, dirt, oil,
& and chemicals.
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Circuit-switched networks
(continued from page 81)

Circuit-switched Data Networks

Doelz Networks Western Electric

Elite One Datakit/vcs
Topology ring star
Packet size 24 bytes 16 bytes

(9 bits/byte)

Transmission
speed 56 kbits/s 56 kbits/s
Asynchronous 9600 bits/s 19.2 kbits/s
interface (maximum) (maximum)
Synchronous 9600 bits/s 9600 bits/s
interface (maximum) (maximum)
Protocols BISYNC 3270 BSC
supported SDLC

X.25

protocols eg, X.25 or IBM systems
network architecture/binary synchro-
nous communications (SNA/BSC).
This is because transmission charac-
teristics may not be the same for both
the sender and intended receiver.

Furthermore, physical medium and
transmission speed greatly influence
both the format and transmission
scheme of each network implemen-
tation. For example, the carrier sense
multiple access (CSMA) scheme used
in Ethernet networks could not work
in the noisy environment of voice-
grade telephone lines. Likewise, a
token-ring scheme would be inappro-
priate for the high throughput re-
quired in a public data network like
Tymnet.

Transparent transmission

Such tedious deliberations are akin
to worrying about whether the mail-
man’s truck uses gasoline or diesel,
according to Conners. They should
have no direct bearing on the physical
act of moving bits from one point to
another. Circuit switching takes a dif-
ferent approach by treating data as
a continuous byte stream rather than
as a distinct object (or message) as
current networks do.

In fact, both Datakit/visually
coupled system (vCS) from Western
Electric (New York, NY) and Elite
One from Doelz Networks, make no
effort to obtain control and routing
information from user messages.
Rather, they append their own con-
trol blocks to the messages and trans-
mit these transparent to user-defined
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protocols, transmission rates, and
physical medium. Only at the ter-
minal interface is the bit stream
transformed back into messages that
contain such information.

Network packets are kept small to
maintain fast network response, but
are big enough to avoid excessive
overhead for control and addressing.
Under the Datakit scheme, data is
formatted in 9-bit bytes (with 1 bit
used for control), with as many as 16
such bytes tied together for longer
packets.

On the other hand, Doelz uses nor-
mal 8-bit bytes for its 24-byte packet.
Of this total, 19 bytes are reserved for
data with the remaining 5 bytes con-
taining cyclic redundancy check
(CRC) codes and control and address
information. As many as 16 such
packets can be linked for longer
transmissions.

Comparing channel support

Datakit and Elite One also differ
in the number of channels supported.
In the first case, a single channel (as
in Ethernet) is the physical link where
terminals compete for access. Elite
One has two data links each with four
logical channels transmitted end-to-
end. Contention resolution is the
primary means to determine network
access in Datakit, while the Elite One
can support four user-defined priority
levels.

Specifically, Datakit uses address
comparison rather than a CSMA
scheme implemented in Ethernet.
Two contending terminals have their

respective interface modules transmit
a binary address to the switch control
module, where it is altered. Compar-
ing the two transformed addresses
bit-by-bit eventually eliminates one
terminal, thereby giving the other ter-
minal access to the switch.

This increases network response
time because both terminals need not
back off and wait different time
intervals (as with Ethernet). Western
Electric estimates that the delay will
be less than 1 ms through each node
using this scheme.

Similarly, the Doelz approach
leaves network access in the hands of
the Elite One switching concentrator,
with some help from the user. Each
packet has a user-assigned priority
level attached to it that is checked as
it is passed from node to node. It can
be placed on a queue <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>