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Anything’s possible
with aWHIZZARD 7000. |

!

Fast refresh graphics throughput. Unequaled vector Choose the WHIZZARD 7000 that solves your graphics
quality. Dynamic display versatility. You get it all with a problem. A basic monitor/processor that'll connect to any
WHIZZARD 7000. 16-bit or 32-bit computer. An intelligent refresh terminal with

Draw the most sophisticated pictures you can imagine. computing power already built-in. Or a stand-alone graphics

Quick as a blink. The secret's in a 32-bit microprocessor with  processing system, complete with peripherals and software.
its own refresh memory. There's one inside every WHIZZARD  Pick from lots of WHIZZARD 7000 graphics peripherals.
7000. Joysticks with push-button interrupt. Data tablets, digitizers

Get constant vector intensity and perfect end-point match-  and light pens. Pen plotters and electrostatic printer/plotters.
ing with maximum vector throughput. The best in the industry. And, more.

The WHIZZARD 7000’s advanced vector generator and To find out the whole amazing story, just call the WHIZ-

unique Adaptive Timing™ technology guarantee it. ZARD. He'll send you a brochure. Or if you prefer, he'll bring
Pictures show up sharp. Even under the strongest office you a magic show.

lights. That's because you can choose from 16 brightness For full WHIZZARD details, write or call Pat Burke,

levels. And, WHIZZARD alphanumerics are easy to read, MEGATEK, 3931 Sorrento Valley Blvd., San Diego, CA

too. Its stroke-generated characters can appear in eight 92121. (714) 455-5590. TWX: 910-337-1270. (European

programmable sizes. office: 14, rue de I'Ancien Port, 1201 Geneva, Switzerland.
When it comes to real-time graphics, the WHIZZARD Phone: (022) 32.97.20. Telex: 23343.)

7000 is unearthly. Hardware translation, 16-bits of line texture,

and blinking are standard. The Visible Difference

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

MEGATEK

CORPORATION
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Models 9100/9300 Vacuum Column Tape Transports. ..
Proven. Period.

Kennedy's vacuum column digital tape transports weren't Models 9100/9300 offer more features, more performance,
designed yesterday to grab a piece of a growing market. In fact, and most important, more time-in-the-field than any competitive
they virtually founded the vacuum column market. They were units.
the first to have such features as a capacitive tape-location Why do we think so? Simple. Our figures show that we are
detector for improved tape life; air bearings and hardcoated about 3000 satisfied users ahead at this point.

; read-after-write heads to reduce tape wear and improve data ’

\ integrity. KENNEDY CO.

540 W. WOODBURY RD., ALTADENA, CALIF. 91001

Model 75i ' ff led
odel 9100 (75 ips) and 9300 (125 ips) offer crystal controlled .ﬁ%"" S| B-dbt

timing, read-after-write shortened skew gate, frqn_t-accessjb]% o
test panel, quick release hubs and simplified tape loading.
Data densities are 200/556 cpi or 556/8000n 7-gpck units
and 800 cpi, 1600 cpi or 800/1600 cpi on 9-track transports. The

formatis NRZ1/PE. E e
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IT PAYS TO HAVE
THE NEW TALLY T-3000

Put half your service costs back in your pocket.

Say good-bye to planning maintenance calls same panel displays operator correctable faults.)
around the printer in your system. Tally's new 300 And the host computerisn’t needed to run a test.
line per minute printer has unmatched reliability. Plus, the modular design of the T-3000 allows for
With no preventive maintenance requirements, a quick swap of any faulty module.
low parts usage and a high 5000 hour MTBF, the And of course, the T-3000 delivers outstanding
Tally T-3000 has only half the service costs of print quality with uniform character density,
comparable printers. straight lines and clear carbon copies. The printer
Yes, the Tally T-3000 is designed ruggedly is quiet running and has easy paper loading and
reliable to keep the maintenance man away. But ribbon replacement.
if an ailment occurs, the T-3000 lets the Callyour nearest Tally sales representative
service man know what's wrong. for all the details. Tally Corporation, 8301

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

Quickly and easily. The microproc-
essor based T-3000 has 16 Self
Test routines. A handy status

panel speeds up fault isola-

tion and identification. (Dur-

ing regular operation, the

TALLY
PRINTERS
WORLDWIDE

Tally Corporation is
a member of the
Mannesmann Group.
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c/ompatible

1/O cards.

When it comes to |/0 functional cards
for DEC LSI-11 microcomputers, ADAC has

1604/0PI

1604/P0C
1616CCI

the biggest selection available. }g}gfm'g
ANALOG 1/0 1616/00
1012 16 channels, high level inputs, 12 bit 1620TTL
1012EX  32-64 channel high level inputs,
mux expander
1014 16 channels, high level inputs, 14 bit }g;gngg
1023 16 channels, high level inputs, 12 bit, 1632TTL
LSI-11/23 interrupt compatible 1664TTL
1023EX  32-64 channel high level inputs,
LSI-11/23 interrupt compatible
1030 16-64 channels, high level inputs, 1620DMA
12 bit, 2 DACs 1900
1112RL  8-16 differential low level and 1950
thermocouple inputs, 12 bit 1900CT
1112RX  8-16 differential low level and

DIGITAL 1/0

2-4 optically coupled pulse-input
channels

2-4 pulse output channels

16 discrete inputs, contact closure
detect

16 discrete inputs with priority encoder
16 parallel outputs, optically isolated
16 parallel inputs, optically

isolated, can cause interrupt

16 latched inputs and outputs for
DMA operation

16 discrete outputs, high current drive
32 discrete outputs, high current drive
32 TTL1/0 lines

64 TTL1/0 lines

BUS INTERFACE

Direct memory access controller
Unibus to LSI-II translator

Bus repeater

Cable terminator card

thermocouple inputs, mux expander

Whatever your DEC system —Unibus, Qbus

1113 8-16 differential low level and
thermocouple inputs, 12 bit,
LSI-11/23 interrupt compatible

1113EX  8-16 differential low level and
thermocouple inputs, mux expander,
LSI-11/23 interrupt compatible

1412DA  1-4 D/A channels, voltage or current
loop outputs

CLOCK CARDS
1601GPT Programmable crystal clock/timer

SERIAL 1/0 CARDS
1750 Asynchronous line interface with
two 1/0 ports

or Omnibus, write or call for full details on

the industry’'s widest line of compatible cards

and complete system enclosures.

llodde__

CORPORATION

70 Tower Office Park » Woburn, MA 01801
(617) 935-6668
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Now you can get the industry’s widest range of peripheral
controllers for DEC LSI-11® and PDP®@-11 from Dataram
Corporation — the company that’s built its reputation by
delivering performance, reliability, and savings on
ADD-ON/ADD-IN mini-micro memory and disk emulation
systems.

In its second decade of understanding and meeting the needs
of end users, OEMs and system houses throughout the
world, Dataram now offers DEC users an impressive array
of state-of-the-art controllers, based on efficient, high-speed
bipolar microprocessors. Controllers that follow in
Dataram’s proven tradition of providing LSI-11 and

PDP-11 users increased performance, improved reliability,
denser packing, and dramatic savings.

TO3 reel-to-reel/tape controller. Emulates TM11/TU10
magnetic tape system and interfaces to DEC’s LSI-11 Bus.
The T03 is compatible with all DEC standard operating
systems and occupies two DEC dual slots. Operates NRZI,
7 track (200, 556, or 800 BPI) or 9 track (800 BPI). Tape
speeds up to 75 ips.

C03 and C33 cartridge disk controllers. The LSI-11
Bus-compatible C03 and the UNIBUS®-compatible C33
emulate DEC’s RK-11/RK-05 disk system, and support

V‘F DATARAM
L n CORPORATION

SMD’S... DATARAM KEEPS
CONTROL FOR DEC USERS

industry-standard 2.5, 5, 10, and 20 MB drives. Both the
C03 and C33 are packaged on a single standard DEC quad
board. 1500 or 2400 rpm drives accommodated.

S33 SMD controller. The industry’s first single-board
software-compatible SMD controller, and it’s available only
from Dataram. It interfaces to DEC’s PDP-11 and emulates
DEC’s RM02. Operates with industry-standard SMDs. Up
to four SMDs per S33 controller. Internal self-test, with
LED error/status display, is standard.

They're all ready to plug into your LSI-11 or PDP-11
backplane...they're all totally software compatible...they’'re
all available now...and they’re offered with confidence, not
promises.

Tape, disk and SMD controllers...three more reasons —
with more to come! — why Dataram Corporation is the
recognized innovator and leader in mini-micro memory...and
its control. And the largest company in the world dedicated
exclusively to this important area.

Dataram...the company to call to get your peripheral
applications under control.

DEC.LSI-11. PDPand UNIBUS are registered trademarks of Digital Equipment Corporation

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

Competitive systems start with Intel static RAMs.
Now you can choose a champion for any design.

41

space compared with 1K designs.
And, you can expect even faster
speeds in the future as we apply

HMOS II to wide-word memory

devices.

High performance memory
design is a fast track. The winners
are those who match advanced
components precisely with today’s
system requirements. When it comes
to static memory, only one supplier
has the broad selection of high speed,
low power RAMs, and the delivery

Pick the best performer
for microcomputers

you need to bring your product to For years, microcomputer system
market ahead of the field. | ey designers have relied on Intel’s
(20-35ns) 2147H 2149H" 18-pin industry standard 2114 static
Over 50 Purebred RAMs @ Yousapsal © | 7™ RAM in 1K x4 designs. Now we've
From the beginning, Intel has g 60| ws-70ns) (5%—1:5-:3) (4251:?"‘:; used HMOS technology to improve
been the leader in practical, produc- EJ 80 2148 performance with our new 2114A.
ible MOS memory technology. First @ 100 (65-85ns) [t’s a direct descendent of our 2114,
NMOS. Then high performance 200 2141 2114A but with a 30% smaller die size,
HMOS/ the high reliability (120-230ns) | (120-280ns) | 40% faster speeds, and 43% less

power dissipation. The 2114A gives
you performance equal to that

technology that’s produced more
than 14 million fast static RAMs
—as well as our industry standard of our 4K x1 bit 2141, so you get
D e o e e
bringing you the same relia- no bipolar can touch our HMOSII how basic or how advanced your
ging yc y

*4 . 2115H/25H 1K static RAMs. : N
bility and a new generation - microcomputer application.
One version gives you record access

*Available Q1,1980

of even higher speed ;
o A M times of 20ns; three others let you Intel gets you off and
Todes. I;n ol choose speed/power combinations running now

Bttt st to 35ns. For designs requiring speeds

; from 45-70ns, our 16-pin industry : )
selec.tmn of IK and 4K S d FIMOS 2115A/25A seties static RAMs t(?day..To ord@r, or for
static RAMs in the more information, including our

industry. Over 50 dif- i th'e ORI All of these HMOS Reliability Report, RR18,
N 1Ks are pin-compatible replacements :
ferent versions let you for 934157125 hinolars. and allat contact your local Intel sales office
b e or distributor. Or write Intel Cor-

tailor speed, power, .
; s you dramatically lower power, too. ; ]
density and organi- fo ot A1 formae. cuellVE poration, Literature Department,
S 3065 Bowers Avenue, Santa

zation precisely to 2147 is :
. is the industry standard for low
. 5 : ,CA 95051.
L s L i power and speeds to 55ns. Today, e

Record breakers for  designers requiring even higher per-
high speed systems formance will find a winner in our

Noiwhede s the piesilo new HMOS I 2147H —with versions

2 . A ™ G o
matching of memory components 35 fgSt ztas 35nf5 anld S;Snd;\y s I dellvers
to function more important than e gt el bl ®

Finally, for special wide-word

We're delivering all of these fast

in high speed cache, buffer, control

e ags - Europe: Intel International, Brussels, Belgium. Japan:
store and main memory. At Intel memories, 1nCIUd1ng control store Intel Japan, Tokyo. United States and Canadian distributors:
¥ d and bit slice designs, Intel’s IK x4 Arrow Electronics, Alliance, Almac/Stroum, Component

5 3 f 2 Specialties, Cramer, Hamilton/Avnet, Harvey, Industrial
blt 2148 1S out 1n front. It gives you all Components, Pioneer, Wyle/Elmar, Wyle/Liberty,

L.A.Varah and Zentronics.
the performance advantages of the

you'll find static RAMs to cover your
full range of design goals.

*HMOS and HMOS 11 are patented HMOS 2147‘ plUS the m()dUlarity
processes of Intel Corporation. that lets you save 75% on board
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16K Speed Champ

Streamlined performance
is the whole point of today’s
advanced bit slice computers.
High speed. High density.
High reliability. Now Intel
delivers the 16K 3636,
manufactured with our new
Stacked Fuse Bipolar* process
to produce the highest
performance microprogram
memory yet.

Design for speed
and comfort

Our 2K x8-bit 3636 gives you
four times the density of 4K bipolar
PROMs with no speed penalty.

The 3636’ maximum access of 65ns
makes it the ideal memory for fast,
high density bit slice designs, as well
as look-up table and other program
store applications.

Using the 3636 instead of 4K
PROMs lets you reduce component
count and microprogram board
requirements up to 75%. By design-
ing program store on the CPU board,
you can even save up to a full board
slot for I/O or other functions.

For designs requiring extended
temperature ranges, our 80ns military
device, the M3636, is ideal.

No matter what your application,
you're certain to reduce power re-
quirements. Power consumption per
bit for the 3636 is only one fourth
that of most 4K bipolar PROMs and
only half that of most 8Ks.

Whether you're replacing 4K or 8K
bipolar devices, the 3636 makes it
simple. It's packaged in the industry
standard 24-pin DIP, so you won't
have to redesign in order to upgrade.

And you can program the 3636 in
seconds using Intel’s UPP103 or any
standard PROM programmer.

Our formula:
Stacked Fuse Bipolar

The most efficient way to improve
speed characteristics of bipolar
PROMss is to reduce die size. Very
simply, smaller geometries reduce
capacitance, thus speeding access
time.

Intel achieved the 3636’ high
speed and dramatically smaller die
size with a new “stacked” bipolar
process. Stacked Fuse Bipolar
combines Intel’s expertise in Large

Stacked Polysilicon Fuse

Taws
<+— Metal
. -— Fuse
!
Diode
1 R Top View
Metal £
‘ T“ Si0z
rl:lj_l_m |
C i ‘ o |
Substrate t
Diode
Cross Section

Intel's new Stacked Fuse Bipolar process
allows a 30% reduction in the 16K cell size.
This dramatic density improvement yields
faster access speeds than ever before
possible. The illustration shows the “stacking”
of our polysilicon fuse over the diode instead of
placing them side by side as in older designs.

Scale Integration with dual layer
metalization and polysilicon fuses.
(See diagram.) The result is the
highest density and performance
ever in a 16K bipolar PROM.
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Intel’s new 3636 bipolar PROM breaks the 16K speed barrier
with 65ns access. It’s a victory for bit slice designs.

Intel’s 3636 Bipolar PROMs

3636-1 | 3636 | M3636
Maximum
Access 65 80 80
Time (ns)
Typical Power
Per Bit (mW) 0.05 0.05 0.05

Intel’s 3636 also means high
reliability. We’ve already proven
the producibility and dependability
of Stacked Fuse technology with our
3625A 4K bipolar PROM. Hundreds
of thousands of these components
are already in operation, including
military versions for hi-rel applica-
tions. In addition, millions of
device-hours of tests with zero fuse
failures confirm Stacked Fuse Bipolar’s
reliability. Further details on Intel’s
bipolar PROM reliability are found
in our Summary Evaluation Report,
REIl, available on request.

Get on the fast track

today

Our high performance 3636 is
available now. To order, or for com-
plete data and reliability information,
contact your local distributor or
Intel sales office. Or write Intel
Corporation, Literature Depart-
ment, 3065 Bowers Avenue, Santa
Clara, California 95051. Or call
(408) 987-8080. '

L] | I@ I l ®

Europe: Intel International, Brussels, Belgium. Japan:

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

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

*Stacked Fuse Bipolar is a patented process of Intel Corporation.






Million Bit MemoryKit

Intel delivers the first megabit bubble system and
all the support you need to start designing today.

The heart of the system is our
7110 Magnetic Bubble Memory

Step into the megabit bubble.
You'll find an entirely new class of
non-volatile storage —and vast
new opportunities to exploit the
microcomputer.

7242 Formatter/Sense Amplifier,
7230 Current Pulse Generator,
7250 Coil Pre-Driver and two
Bl‘lbble memory for 7254 Quad Transistor Packs.
microcomputers

System designers have
always been attracted to
bubble memory for com-
pact, low power, high relia-
bility applications. Until
now, though, bubble mem-
ories have been difficult to
use and costly, since they
require complex address, control
and interface circuitry.

Today, Intel introduces a
million bit bubble system
perfectly matched in size and
performance to the world of
microcomputers. Intel’s
bubble memory gives you
128K bytes of low power
read-write memory, plus all
the system components
you need for compatibility
with advanced microcom-

puters like our 8-bit 8080,
8085 and 8088 and our
16-bit 8086.

:

Intel® Bubble Memory System

The user interface, system timing

by our 7220 Controller, available
Q1, 1980, or by our Controller

For systems exceeding a
megabit, you can design with the
same component family. Since
one 7220 Controller will accom-
modate up to eight megabit chips
and their support devices, larger
system designs are simplified
dramatically.

Bubble you can believe in
Intel’s bubble memory means
unparalleled data integrity. It’s a
rugged, solid state device. And
it's completely non-volatile,
so your data remains when the
power goes off. No battery
backup is necessary.

But the bubble system goes
even further to ensure reliability.
Intel’s megabit chip works with
the 7242 Formatter to give your

Our system makes
it simple

To simplify designing and
manufacturing, Intel’s bubble
memory system consists of only
seven components. All of them
fit easily on a pc board as small

as4"x4"

CIRCLE 8 ON INQUIRY CARD

chip. It interfaces directly with our

and control functions are provided

Emulator Kit CPK-72, here today.

system built-in error correction
and detection. The 7110’s ECC

detects and corrects burst errors.

Start designing today

Intel’s megabit bubble memory
system is an ideal solution for
microcomputer-based in-
strumentation, terminals,
process controls and tele-
communication systems.
Everything you need to
start designing is here
today. Build your own
system with our bubble
memory prototyping kit.
[t gives you all the components
for a one megabit system, plus
complete documentation for easy
designing. Or get a head start
with our ready-to-use develop-
ment board with complete system
software. For a copy of our Bubble
Memory Design Handbook,
contact your local sales office or
distributor. Or write Intel Cor-
poration, Literature Department,
3065 Bowers Avenue, Santa
Clara, CA 95051. Or call (408)
987-8080.

I'delivers.

Europe: Intel International, Brussels, Belgium. Japan:

Intel Japan, Tokyo. United States and Canadian distributors:
Arrow Electronics, Alliance, Aimac/Stroum, Component
Specialties, Cramer, Hamilton/Avnet, Harvey, Industrial
Components, Pioneer, Wyle/Elmar, Wyle/Liberty,

L.A.Varah and Zentronics.




| cCALENDAR

CONFERENCES

FEB 6, MAR 25, AND MAR 27—Invitational
Computer Conf, Ft Lauderdale, Fla; Dallas,
Tex; and Houston, Tex. INFORMATION:
B. J. Johnson & Assoc, 2503 Eastbluff Dr,
Suite 203, Newport Beach, CA 92660. Tel:
714/644-6037

FEB 12-14—Data 80 Data Communications
Conf and Exhibition, Harbour Castle Hilton
Hotel and Convention Ctr, Toronto, Ontario,
Canada. INFORMATION: Whitsed Publish-
ing Ltd, 2 Bloor St W, Suite 2504, Toronto,
Ontario M4W 3E2 Canada

FEB 13-15—Internat’l Solid State Circuits
Conf (ISSCC), Hilton Hotel, San Francisco,
Calif. INFORMATION: Lewis Winner, 301
Almeria Ave, PO Box 343788, Coral Gables,
FL 33134. Tel: 305/446-8193

FEB 19-22—Southwestern Computer Conf,
Myriad Convention Ctr, Oklahoma City,
Okla. INFORMATION: Oklahoma State U
Technical Institute, 900 N Portland, Okla-
homa City, OK 73107. Tel: 405/947-4421

FEB 25-28—COMPCON Spring, Jack Tar
Hotel, San Francisco, Calif. INFORMATION:
Harry Hayman, PO Box 639, Silver Spring,
MD 20901. Tel: 301/439-7007

MAR 3-5—NCC Office Automation Conf,
Georgia World Congress Ctr, Atlanta, Ga.
INFORMATION: Jerry Chiffriller, 210 Sum-
mit Ave, Montvale, NJ 07645. Tel: 201/
391-9810

MAR 4-5—Midwest Digital Equipment Ex-
hibit and Seminar, Thunderbird Motel, Min-
neapolis, Minn. INFORMATION: John Bastys,
Countryman Associates Co, 1821 University
Ave, St Paul, MN 55104. Tel: 612/645-9151

MAR 14-16—West Coast Computer Faire,
Civic Auditorium and Brooks Hall, San Fran-
cisco, Calif. INFORMATION: Computer
Faire, 333 Swett Rd, Woodside, CA 94062.
Tel: 415/851-7075

MAR 17-19—Industrial Control & Instru-
mentation Applications of Mini & Micro-
computers (IECI), Sheraton Hotel, Philadel-
phia, Pa. INFORMATION: Dr Paul Russo,
RCA Labs, Princeton, NJ 08540. Tel: 609/
452-2700, X3234

MAR 17-20—Interface ‘80, Miami Beach
Convention Ctr, Miami Beach, Fla. INFOR-
MATION: Peter Young, Interface Group,
160 Speen St, Framingham, MA 01701. Tel:
617/879-4502

12

MAR 19-21—Simulation Sym, Holiday Inn
Resort, Tampa, Fla. INFORMATION: Sudesh
Kumar, NCR Corp, 1511 Tucker Ln, Encin-
itas, CA 92024

MAR 19-21—Design Technology for Com-
puters & Datacomm Systems ‘80, Disneyland
Hotel Convention Ctr, Anaheim, Calif. IN-
FORMATION: Industrial & Scientific Conf
Management, Inc, 222 W Adams St, Chi-
cago, IL 60606. Tel: 312/263-4866

MAR 24-28—Eurocon ‘80 (European Conf on
Electrotechnics), Stuttgart, Germany. IN-
FORMATION: Prof Dr W. E. Proebster, |BM
Deutschland GmbH, Postfach 80 08 80, D-
7000 Stuttgart 80, Germany

MAR 31-APR 2—Internat’l Computer Aided
Design Conf and Exhibition, Metropole,
Brighton, England. INFORMATION: The
Organisers, CAD 80, IPC Science and Tech-
nology Press Ltd, PO Box 63, Westbury
House, Bury St, Guildford, Surrey GU2 5BH,
England

APR 9-11—Internat’l Conf on Acoustics,
Speech and Signal Processing (ICASSP),
Fairmont Hotel, Denver, Colo. INFORMA-
TION: J. Robert Ashley, Chm, Electrical &
Computer Engineering, University of Colo-
rado, 1100 14th St, Denver, CO 80202. Tel:
303/629-2554

APR 14-17—Conf on Computer Graphics,
Detroit, Mich. INFORMATION: Carol Lynn,
Engineering Society of Detroit, 100 Farns-
worth Ave, Detroit, Ml 48202, Tel: 313/
832-5400

APR 16-17—Peripherals 80, Bloomsbury Ctr,
London, England. INFORMATION: lliffe Pro-
motions Ltd, Dorset House, Stamford St,
London SE1 SLU, England

APR 21-24—Internat’l Magnetics Conf, Sher-
aton-Boston Hotel, Boston, Mass. INFOR-
MATION: D. I. Gordon, Conf Chm, Naval
Surface Weapons Ctr, White Oak, Silver
Spring, MD 20910. Tel: 202/394-2167

APR 28-MAY 2—Society for Information
Display Internat’l Sym, Town-Country Hotel,
San Diego, Calif. INFORMATION: Lewis
Winner, 301 Almeria Ave, PO Box 343788,
Coral Gables, FL 33134. Tel: 305/446-8193

MAY 6-8—Internat’l Sym on Computer Ar-
chitecture, Casino, La Boule, France. IN-
FORMATION: Harry Hayman, PO Box 639,
Silver Spring, MD 20901. Tel: 301/439-7007

MAY 13-15—ELECTRO, Boston-Sheraton/
Hynes Auditorium, Boston, Mass. INFORMA-
TION: Dale Litherland, Electronic Conven-
tions Inc, 999 N Sepulveda Blvd, El Segundo,
CA 90245. Tel: 213/772-2965

MAY 19-22—National Computer Conf, Ana-
heim, Calif. INFORMATION: AFIPS, 1815
N Lynn St, Arlington, VA 22209. Tel: 703/
243-4100

JUNE 3-5—Networks 80, Bloomsbury Centre
Hotel, London, England. INFORMATION:
Online, Cleveland Rd, Uxbridge UB8 2DD,
England

JUNE  17-19—Internat’l  Microcomputers
Minicomputers Microprocessors/DATACOMM
‘80 Conf, Palais Des Expositions, Geneva,
Switzerland. INFORMATION: Industrial &
Scientific Conf Management, Inc, 222 W
Adams St, Chicago, IL 60606. Tel: 312/263-
4866

JUNE 25-27—IFAC Sym on Large Scale Sys-
tems: Theory and Applications, Toulouse,
France. INFORMATION: Symposium Secre-
tariat, AFCET-156, Bd Péreire-75016 Paris,

France

SHORT COURSES

FEB 25-29—Data Communication Systems
and Networks, and Microprocessor and Mi-
crocomputer Theory and Application, George
Washington University, Washington, DC. IN-
FORMATION: Director, Continuing Engineer-
ing Education, George Washington U, Wash-
ington, DC. Tel: 202/676-6106

MAR 24-27—Principles of Database Systems,
and MAR 24-28—Programming in Pascal,
New York, NY; and San Francisco, Calif.
INFORMATION: Computer Science Educa-
tion Extension, Computer Science Press, Inc,
9125 Fall River Ln, Potomac, MD 20854.
Tel: 301/299-2040

Announcements intended for pub-
lication in this department of
Computer Design must be re-
ceived at least three months prior
to the date of the event. To en-
sure proper timely coverage of
major events, material preferably
should be received six months in
advance.
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THE DSD 440.
TOTAL DEC RX02
COMPRITSRSES

AND MORE.

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

100% software, hardware and media compatible with

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

MORE

A 512-byte hardware bootstrap is built into all

PDP-11 and LSI-11 interfaces. It loads system software

automatically from either single or double density
diskettes. Extensive self-testing is DIP-switch select-

able with the “Hyperdiagnostics” that run without being

connected toacomputer. The low profile 5% -inch DSD 440

features write protection and diskette formatting.

FASTER

The optimized DSD 440 microcode increases system throughput
when using the RT-11 foreground/background monitor. In partic-

ular, the DSD 440 with an LSI-11 runs fill and empty buffer opera-

tions 20% faster than an RX02.

FOR LESS

The DSD 440 is the RX02 compat-
ible flexible disk system that combines
high performance and advanced fea-
tures with fast delivery...at alower price.

Data Systems Design, Inc.
3130 Coronado Drive,
Santa Clara, CA 95051

For further information, call or write Data
: ! 408) 249-9353
Systems Design today. A data sheet and T\;vx 9)10_338_0249
price list will be forwarded to you Eastern Aoglonal Sales:
immediately. (617) 329-5730

® Trademark of Digital Equipment Corporétion TWX 710_348.0563
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“Give us one hourand
you can program aVAX faster than

any other 32-bit OEM computer.”

well prove

Larry Wade, Marketing Manager, Technical OEM Group,
Digital Equipment Corporation.

We want to prove to you the program-
ming power of the VAX-11/780, and what it can
do for your development time.

Soif you have a terminal with an acoustic
coupler, we'll give youa demonstration right
in your own office. Then you be the judge.

“Four good reasons you
should dial up a VAX.”

1. You start with more software. VAX
gives you more software than any other 32-bit
minicomputer, so there’s less system develop-
ment work for you to do.

The VAX/VMS operating system
iscomposed of a number of functional layers
around a highly efficient real-time executive.
This means you can either interface at the
I[/Olevel, or you can use our highly versatile
file management system to set up sequential,
random or multi-key ISAM file structures.

And VAX/VMS gives you unequalled
networking and communications capabilities,
with other Digital systems and with competi-
tive mainframes.

2. You have to work with our program-
ming tools to believe them. With VAX/VMS,
all your programming, editing and debugging
take place right at the terminal, whether
you're programming interactive or batch
applications. Our symbolic debugger even lets
you interactively monitor and control your '
programs and variables—using the sarme sym-
bolic names and data formats you created in
the source program.

And if you need help at any stage of your
work, simply type HELP. The Digital Com-
mand Language will help you solve your
problem with clear, English-like statements.

And you can choose from five languages:
FORTRAN IV-PLUS, COBOL, PASCAL,
BLISS, orMACRO. Plus PDP-11 BASIC-.




PLUS 2 and FORTRAN in compatibility mode.
That’s more than any other 32-bit minicom-
puter system offers you.

With tools like these to work with, your
gains in programming efficiency can be
enormous.

What’s more,
VAX/VMS s just a sim-
ple step up for PDP-11
users. In fact, VAX/
VMS runs RSX-1IM
programs and devel-
opment tools.

3. VAXis anew
level of system inte-
gration. While other software systems were
designed around existing hardware, Digital’s
software and hardware engineers worked
together on VAX from the very beginning.

The result is the most efficient virtual memory
system on the market.

The VAX/VMS operating system gives
youa virtual memory capacity of four giga-
bytes. And a main memory capacity that can
go clear up to eight million bytes.

So you can write your programs without
worrying about complex overlays, or spend-
ing time fighting with a limited memory space.
Because each process can be up to 32 million
byteslong —largest capacity in the minicom-
puter industry today. VAX/VMS automatically
handles the memory
mapping, providing
high-performance
techniques such as
“page pooling” and
“page clustering.” In
addition, many of
our innovative pag-
ing algorithms are
built right into the
firmware for maxi-
mum execution
speeds.

4. VAX/VMS
gives you complete
control over system
resources. You can

lock partorall ofa
“With a virtual memory program into main
capacity of four gigabytes, memory for the
VAX/VMS can handle your highest possible per-

longest programs.” formance. You can
also set priorities on 32 different levels —the
first 16 for real-time so you can strictly separate
real-time applications from others. You can
even control user privileges to the point where
it’s practically impossible for alow-level user to
interfere with people doing high-level work.

Allthese management tools are incredibly
easy to work with, so you can spend your time
planning and implementing instead of strug-
gling with the system.

And if you have alot of programs to con-
vert, you'll be sur-
prised how easy VAX/
VMS makes that, too.

“Now about

that offer...”
We think it’s well

VAX/VMS gives you a total of seven languages to choose” worth 60 minutes of
from—more than any competitive system on the market.

your time to discover
what VAX can do for your development work.
If you agree, just send the coupon to me,
Larry Wade, at the address below.

[s one hour enough time to prove every-
thing we’ve said here? Frankly, [ doubt it. Butit
should be plenty of time for you to prove to
yourself that VAX software is way ahead of the
competition.

And that’s exactly where it can put you.

Digital Equipment Corporation,
Technical OEM Group, 129 Parker St.
(PK3/M-86), Maynard, MA 01754.

If your business involves programming

computers for technical applications and offering

them for resale, we'll show you how VAX software

can save you money by saving you development

time.

Just check the appropriate box(es):

O I'minterested. Tell me how I can dial into VAX’s
programming power.

[ Please send me more information on VAX/VMS.

[0 Have a sales representative call.

Title

Company.

Address:

City.

l Name.

State Zip.
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COMVMMUNICATION CHANNEL

THE DEVELOPMENT OF HOST PROTOCOLS

David C. Walden

Bolt Beranek and Newman Inc., Cambridge, Massachusetts

N o aspect in the implementation of computer net-
working has been more difficult than the development
of the procedures and conventions to be used by the
variety of application computers in attempting to com-
municate with each other across a network. To distin-
guish them from the machines used in the network itself,
these application computers are called “hosts.” Hosts can
be made by different manufacturers and use different op-
erating systems, and they can be attached to a com-
munication subnetwork that provides either very sophisti-
cated or very primitive communications capability. These
facts of life have led to the evolution of host communica-
tion procedures and conventions, called “protocols.” All
protocols with which we will be concerned appear to
have two common elements, the definition of path control
procedures and the establishment of path conventions.

Path control procedures are designed to establish be-
tween the communicating entities a virtual communica-
tions path with certain characteristics that the physical
medium may not possess, such as provision for address-
ing, synchronization, error control, and flow control. Ex-
amples of path conventions are timing considerations
(eg, to a 1200-baud terminal), encoding considerations
(eg, using the EBcpIC character set), and procedures for
the sharing of the same communication path by control
information and data (eg, provision of certain distin-
guishable control characters used to signal that the trans-
mission should be aborted).

Early Developments

The earliest protocols were used with point to point or
star networks and treated the “network” as a simple data
pipeline; they were implemented as single monolithic
programs. As communication circuits began to be shared
among many terminals, the protocols had to be enhanced
to resolve conflicts between the terminals. The addition
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of frontend processors resulted in the protocol package
being centralized in these processors, but required a new
interface protocol between mainframe and front end.
Similarly, the development of terminal cluster controllers,
data concentrators, and remote front ends each resulted
in protocol changes.

“Common user” communications networks, capable of
simultaneously serving many applications, required a new
level of host protocol. With such networks the user must
be able to provide addressing information to the network
specifying where each unit of information is to be de-
livered, something not provided by a data pipeline that
can merely be tapped at two or more points. A common
user system makes possible the interconnection of any
set of terminals and computers, but requires that hosts
and terminals follow standard protocols in order to com-
municate with each other.

The ARPANET Approach

In 1968 the u.s. Department of Defense began con-
struction of the ArRPANET, first of the common user net-
works. A “layered” approach to communication protocols
was adopted in the ArPANET, wherein the higher level
protocols use the services of the lower level protocols.t
The lowest layer specifies the electrical interface, link
control, and message format for communication between
the switching node in the ArRPANET and a host. The next
layer specifies methods of establishing communication
paths between hosts, managing buffer space at each end
of a communication path, and handling related pro-
cedures. The following layer specifies a standard way
for a remote user or process to attract the attention of a
network host, preparatory to using that host. The next
layer was designed to support terminal access to remote
hosts and provides a specification for a network standard
terminal and the protocol for communicating between

COMPUTER DESIGN/JANUARY 1980



CENTRONICS
COVERS THE COURT

.with new, low-priced printers for small businesses

-Now small businesses can have the advantage
of Centronics performance. We have new
models to meet the needs of small businesses —
a selection that covers the court. And we've
followed-through by pricing them lower than
other printers that can’t match Centronics’
features and reliability.

TOP-RANKED TEAM We understand your
small business needs —that’s why Centronics
has sold more printers to the small business
market than anyone else. We have new, fully-
featured models designed for small business
applications. High throughput for inventory
control. Full 132-column width for accounts
receivable. Versatile forms handling capability

for invoicing, payroll, and statements. Plus
excellent print quality for labels and listings.
The bottom line: with Centronics, small busi-
nesses can have mainframe performance at
micro prices.

READY FOR ANY TOUR These printers are
designed to deliver maximum in-service time,

a key consideration for a small business. And we
have the largest worldwide service organization
of any independent printer company.

DON'T WRITE — phone Bob Cascarino today
at (603) 883-0111, extension 4032, or contact
any of our 15 U.S.A. or 9 international sales
offices. Centronics Data Computer Corporation,
Hudson, New Hampshire 03051.




PENRIL'S DATACOMM SOLUTION

MeansOver 25 Modem Products toChoose From...

In selecting the best modem for
your data communication system,
consider existing equipment
compatibility, data volume, data
rate, transmissiondistanceand
cost. Then choose from our FCC
registered modems . .. compatible
with Bell 103, 113, 202, 201, 212 or
208 ...0r CCITT V.22, V.26, V.27,
V.29 compatible units for European
installation. . . or our low-cost,
short-haul modems for local data
communication.

...With Complete
User Support.

Before your modems leave our
factory, they have been extensively
tested and burned-in by our quality
assurance team. Once your Penril
modems are installed, you choose
the field service plan . .. factory
return, on-site service by one of our
four hundred service locations or
overnight spares delivery. But what
really makes the Penril solution
uniqueisourself-contained diagnos-
tics. From the analog and digital
loop-back of our 300/1200 modem to
the more sophisticated integral
network diagnostics of our 2400,
4800 and 9600, Penril modems help
you avoid or shorten down-time.

And, Penril Modems Are
Competitively Priced and
Readyto Deliver.

For additional information, call or
write Penril Corp., Data Com-
munications Division, 5520
RandolphRoad, Rockville, Maryland
20852. 301/881-8151; TWX 710-
828-0522.

enieil]
DATACOMM

... We Still Care.
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this standard terminal and a host. Finally, there are pro-
tocol layers for file transfer and other functions.

The ArpaNET host protocol is illustrated in Fig 1.
Before two processes in different hosts can communicate,
a data connection must be set up between a socket in
one process’s host monitor and a socket in the other pro-
cess’s host monitor. A socket is an element in a network-
wide name space into which each monitor maps its own
internal name space. For two processes to make a data
connection, each process makes a connection request to
its own monitor. The two monitors then exchange these
requests via messages over a control connection, a spe-
cial logical connection between each pair of hosts that
is always reserved for control messages. If both monitors
are in agreement, the data connection is established. This
new data connection exists until it is explicitly termi-
nated, again using intermonitor control messages over the
control connection.

HOST A HOST B |

4

| paTa conneCTIONS
CONTROL CONNECTION

DATA MESSAGES

CONNECTION SETUP MESSAGES
l CONNECTION DISCONNECT MESSAGES
ALLOCATION MESSAGES

Fig 1 ARPANET configuration. Monitors at each host
site set up and control data message transfer on data
connections via control connection

modates communication between networks using different
basic message sizes; provides for end-to-end error control,
retransmission, and data reassembly and reordering; pro-
vides for more than one message to be in transit at a
time; provides resynchronization for the end-to-end flow
control mechanism; and provides for very general host
addressing conventions. Of course, the generality provided
by Tcp has its cost, and Tcp puts a potentially large pro-
cessing burden on the host.

Datagram Approach

Shortly after the ARPANET became operational, develop-
ment began on the French Cyclades network. Where the
ARPANET subnetwork followed a virtual circuit approach,
Cyclades followed a “datagram” technique. Operation of
a datagram packet network is more analogous to a high-
speed electronic postal system than to a circuit switch-
ing system: addressed packets are input at many points,
mixed, and delivered; some are occasionally lost, and the
delivery sequence is only loosely related to the input
sequence. Such a system puts a greater burden on the
hosts but simplifies construction of the communications
subnetwork. This philosophy has been carried over into
larger European research networks.

Datagram service provides the advantage of supporting
applications in which low delay, or variance in delay, is
more important than the high level of reliability and mes-
sage accountability provided by virtual circuits. An exam-
ple is digitized voice transmission. Datagrams may also
be suitable for very short independent communications
such as data base inquiries from credit terminals.

During the “life” of a data connection, many messages
may be sent from the socket at one end to the socket
at the other. However, since the data connection exists
over a series of many messages, a mechanism is pro-
vided to stop the flow of messages when a receiving
process’s host is overloaded. The mechanism is a buffer
allocation system and a requirement for the sender to
stop transmitting when it has exhausted the allocated
capacity. A control message is used to replenish buffer
allocations. Multiple data connections may be in effect
simultaneously.

The ArRPANET host protocol provides what have come
to be called “virtual circuits” between communicating
hosts. Specifically, a virtual circuit provides for the trans-
mission of separate information units, at a rate acceptable
to the receiver, with extremely low probability of loss,
duplication, or mis-ordering of any information unit.

Transmission Control Program

The desire to have a host protocol which is suitable for
use in a multinetwork environment (something not ad-
dressed by the ArpANET host protocol) led to the speci-
fication of a new protocol known as Transmission Control
Program (Tcp).2 Tcp makes minimal assumptions about
the network or networks with which it is used. It accom-

Your future’s in the cards,
so you'd better have aces.*

And Microlsys deals in nothing but aces. Powerful STD
BUS cards, the CP/M* Disk Operating System, and
complete STD BUS development systems. You can’t lose.

& Our SB8500 Floppy-Disk ofo Our SB8301 Priority Interrupt
Controller card was the first Controller gets your CPU to
to provide double density the proper interrupt service
capability for STD BUS routine instantly.

SYSEs. 4 And our SB8341 Four
¥ Our SB8420 Dual RS232C Channel DMA Controller
Interface with Bootstrap lets you unload your CPU
allows instant comm- from I/O data transfers
unication with CRT by handling all aspects
terminals, printers, of moving blocks of
prom programmers, data between periph—
modems, etc. erals and system mem—
ory without any CPU

@@, involvement.

& v
*Aces. Available only from ¥
Micro/sys.
+Trademark Digital Research
1353 Foothill Blvd.

La Canada, CA 91011
(213) 790-7957

]]\ micro/sys
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WE COULD
MAKE JUST
MINICOMPUTERS.
BUT THERE'S
NO FUTURE IN IT.

Not for us. Or for our customers.

The basic V77-600 and V77-800 are super
powerful, high performance, Pascal speaking
minicomputers. But standing alone they can’tdo
everything for everybody.

That's why we've designed a complete line
of competitively priced support peripherals.
With Sperry Univac you can expand the utility of
your system and continually provide capacity
for growth with peripherals specifically com-
patible to your Sperry Univac minicomputer.

Now as your data processing needs grow you

WHAT SPERRY UNIVAC IS DOING IN THE MINICOMPUTER BUSINESS.

can forget the hassle involved in adapting
peripherals from other manufacturers to suit your
DDP system. With Sperry Univac you can
standardize your computer equipment from a
simple V77-200 minicomputer all the way into
mainframes.

INTRODUCING OUR FAMILY.

Our minicomputer customers needed
reliable, quality support from one source so we
developed a complete line of peripherals. Some of
the peripherals we now have available include:

Diskette storage system

10 MB cartridge disk system

30 to 232 MB disk storage system

800/1600 bpi mag tape units

Sperry Univac serial printer

300/600 LPM printer

Card reader

Asynchronous buffered terminal

Sperry Univac UTS 400 master and slave

terminals

Sperry UNISCOPE 200 terminal

3270 compatible terminal




And, of course, we introduced SUMMIT, the
interactive, multi-terminal system with trans-
action processing and data base management. It
gives you easy editing, screen formatting, and
documentation aids, plus comprehensive
program development.

SUMMIT also offers flexibility for software
design and allows our system to speak not only
Pascal, but COBOL, FORTRAN, and RPG II.

WE TAKE CARE OF OUR CUSTOMERS.

The Sperry Univac sales and service net-
~ work is one of the largest and most responsive in
the world. With over 8000 customer engineers
available to keep our systems up and running,
we can provide prompt, complete service for both
our minis and peripherals on a worldwide basis.
And that service is the finest. We've estab-
lished a major computer education center in
Princeton, New Jersey and several regional
training schools throughout the United States and
Europe. Our educational system insures the
degree of excellence and competency in our
service staff necessary to maintain all our

equipment at peak performance.

OUR TOTAL COMMITMENT.

At Sperry Univac we have a reputation
for quality, performance and service in the com-
puter industry.

That's why we've committed ourselves to
a major investment in facilities, research and
development, quality control and worldwide
service. We want to produce a complete line of
dependable, reasonably priced minicomputer
systems that are as respected as Sperry Univac
mainframes.

We want to keep you in the family.

For more information, write to us at Sperry
Univac Mini-Computer Operations, 2722
Michelson Drive, Irvine, California 92713. Or call
(714) 833-2400, Marketing Communications.

In Europe, write Headquarters,
Mini-Computer Operations, London NW10 8LS,
England.

In Canada, write Headquarters,
Mini-Computer Operations, 55 City Centre Drive,
Mississauga, Ontario, L5B 1M4. 2

SPERRY <= LUNIVAC

SPERRY UNIVAC IS A DIVISION OF
SPERRY RAND CORPORATION
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Socket Connectors—
IDS Series

For pluggable termination

of cable to header mounted
on PCB. Single piece body for
easy assembly, fewer parts to
inventory. Cover latch and
optional strain relief for
operational reliability.

) .
Transition Connectors—
IDT Series

Used to attach cable permanently to
PCB, Has rugged single piece design
for fast assembly and high reliability.
Cover latch swivels for easy cable
insertion.

Cable Plugs —-IDP Series
Offer fast, easy plugging of cable
to PCB directly or into DIP
sockets. Tapered pins assure,
quick, easy insertion into
DIP sockets. One unit
design speeds handling and
w assembly. Cover latch swivels
" for easy cable insertion.

Headers—
IDH Series
Mounts permanently to
PCB and accepts socket
connectors. In straight or right
angle mounting— for solder or
wrap/pin termination. Handy ejector/
latch available—when closed it locks
socket into place and serves as ejector
when open.

Laminated Flat Cable
RN offers both cable and connectors—your
assurance of “single source” reliability.
Available in white or color coded
100 foot rolls in 10 thru 50
conductor sizes.

¥




t now...a truly economical

cable system

for high speed assembly
using tooling you already have

This RN IDC System delivers what engineers want...

® Advanced automated manufacturing facilities enable RN to cut costs
— pass the savings on to you

® Fewer pieces for faster assembly, reduced inventory
® Can be assembled with IDC tooling already in place

® Each connector made more rugged, more resistant to shock,
vibration and cable strain

® Assured reliability and compatibility of cable and connectors —
RN supplies both

Economical, easy to use—once properly adjusted,
all RN IDC connectors can be assembled with a
simple base plate change

f.
Hand Held crimp tool Bench mounted
for assembling IDP crimp tool for
series Cable Plugs and assembly of all RN
IDT series Transition IDC connectors.
Connectors

WRITE TODAY for new Robinson-Nugent
Insulation Displacement Connector catalog with
complete specifications and dimensions on the
entire IDC product line.

OLINS ON
NUGENT ING.

800 East Eighth Street, New Albany, Indiana 47150 « Phone: (812) 945-0211—TWX: 810-540-4082
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LAYER LAYER
FUNCTION NUMBER PROTOCOLS NUMBER

PROCESS CONTROL 7 |-———pP7————| 7
USERS OF - >
TRANSPORT  { PRESENTATION CONTROL 6 -———P6————| &
SERVICE : :

SESSION CONTROL 5 |-———P5————| 5 Fig 2 1SO model for stan-

AN, 77 <—Transporr  dard protocol. Dividing pro-

TRANSPORT END TO END CONTROL | 4 |- ———Pa———_| 4 SERVICE tqcol into two Iayer_s pro-

— S vides clear separation of
PROVIDERS OF | NETWORK CONTROL 2 |-P3-| & ~P3—F 8 implementation details
TRANSPORT \
SERVICE LINK CONTROL 2 |-p2-|2 —p2—| 2

PHYSICAL CONTROL 1 |-, —P1—| 1

END NETWORK
SYSTEM SWITCHING
NODE

END
SYSTEM

Recommendation X.25

Because public packet networks were being built in many
countries, in 1976 the Consultative Committee on Inter-
national Telegraphy and Telephony (ccrrr) defined a
standard interface for packet networks, called Recom-
mendation X.25. The X.25 protocol defines three pro-
tocol levels: the physical link level (called X.21); the
logical link control provided by a subset of high level
data link control (mprc); and the “Packet Level Inter-
face” (called X.25 Level 3), which defines packet for-
mat and control procedures in terms of “virtual circuits.”
Goal of the X.25 interface is to provide a circuit oriented
service to host system designers that is almost identical
to the physical circuits they are used to, but with such
low error rates, and with enough flow control, that higher
level and end-to-end protocols need not be concerned
with error and flow control. Control packets between host
and network provide for call establishment and call clear-
ing; data packets are sent over established circuits. Flow
and error control over each virtual circuit are handled
by mprc-type “window” mechanisms applied to the host-
to-network portion of the virtual circuit. Once the com-
munication subnetwork has acknowledged a packet on
Level 3 at the input end, the network accepts responsi-
bility for delivering to the destination address a cor-
rect copy of the packet, in the correct order with regard
to other packets sent over the virtual circuit.

Movement Toward Standardization

The widespread availability of computer communication
has brought into focus the need for greater standardiza-
tion of communications protocols. In particular, a study
committee of the International Standards Organization
(150) has recently formulated a model (Fig 2) that
identifies seven hierarchical protocol levels, divided into
two groups, “providers of transport service” responsible
for moving the data from one place to another, and “users
of transport service” which are the programs which gen-
erate and process the data. The purpose of dividing the
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architecture into a number of layers is primarily to pro-
vide a clear separation of implementation details. Thus,
for example it should be possible to make changes to the
physical link without affecting levels 2-7, or to change
a packet-switching network to a circuit-switching network
without affecting levels 4-7.

All of the developments relating to host protocols
mentioned above have been aimed at facilitating the
interconnection of products from many vendors. Of course,
many major vendors have developed their own network
architectures, attempting both to maintain a level of sup-
port for older products, enabling customer network evo-
lution, and to provide unique facilities or modes of op-
eration which will further lock existing customers into
using the vendor’s own products. The dominant vendor
in this category is International Business Machines with
its Systems Network Architecture (sna).

Knowledge of host protocols will continue to develop
for the next few years, especially in research environ-
ments. However, even as knowledge is increasing, inter-
national standards and vendor architectures will be
solidifying rapidly and there will be growing resistance
to change by the majority of computer network users.
It is likely that X.25 will, more and more, become the
standard host protocol, possibly with some modifications
in its current form. Vendor architectures may also move
toward the standards, even though this has not been
the case, especially with 1BM, in the past. The average
institution will have multiple computers, they will not
be all from the same maker, and the owner will want
them to communicate. Standard host protocols are the
mechanism to make this possible.
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“THE 8086 IS
HERE TODAY!”




Well, Intel’s still out there shouting about the
8086. Still making lots of claims, still running
pages and pages of advertising, still forgetting
to mention one little fact:

The 8086 isn’t the best 16-bit CPU.

The AmZ8000 is.

The AmZ8000 has a more advanced, more
powerful, much more flexible architecture
than the 8086. It has more addressing modes,
more general purpose registers, more powerful
instructions. It can even accommodate more
data types. It has better I/O capability, larger
addressing spaces, and a lot higher through-
put using standard NMOS, than the 8086
using HMOS.

What about availability? Were shipping pro-
totype quantities right now.

What about support? Glad you asked.

Our new System 8/8 was designed especially
for the AmZ8000. It beats Intel’s development
system hands down.

System 8/8 can be directly upgraded to a
16-bit system by changing one card. Intel’s
can’t. System 8/8 can translate 8080/8085
and Z80 programs. Intel’s can’t. System 8/8
has a PASCAL compiler that produces object
code for the 8080 and AmZ8000.Intel’sdoesn't.
System 8/8 comes with 8080/8085, Z80, and
AmZ8000 macroassemblers. Intel’s doesn’t.
System 8/8’s in-circuit emulators include, in



“So is the AmZ8000.

addition to the AmZ8000, the 8080, 8085,
8048, and the Z80. Intel’s doesn’t. And we let
you buy our System unbundled.

To demonstrate the capability of the
AmZ8000 we developed a fully assembled and
tested Evaluation Board. It’s got the AmZ8002

CPU on it, along with RAM, EPROM, and 1/0.

It plugs right into System 8/8 and can execute
the assembler or PASCAL object code. Ask for
it by name: AMC96/4016.

Just one more thing: We know it hurts to drop
Intel for somebody else. We've been through it

And it’s better”

ourselves. But it’s going to hurt a lot more next
year. By then your competitors could be so far
ahead of you, you might never catch up.

Call Advanced Micro Devices and we'll send
you everything we've got on the AmZ8000. Or
come to one of our seminars. Or sign up for a
course on the AmZ8000.

Better yet, buy an AmZ8000. Check it out
for yourself. Put it through its paces. Compare
it with the 8086.

Intel can beat their chests all they want.

But they can’t beat the AmZ8000.

Advanced Micro Devices ¢

Q01 Thompson Place, Sunnyvale, CA 94086
CIRCLE 16 ON INQUIRY CARD 27



HOW MFE CAME UP
WITH THE MOST ACCURATE,
MOST RELIABLE, AND
MOST EFFICIENT
DOUBLE-SIDED FLOPPY EVER BUILT.
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When diskettes went double-
density, and later double-sided, drive
manufacturers tried to adapt their
original single-sided technology.

But at MFE, we saw that the old
technology would simply be stretched
toits limits. It was time to startagain.

So based on where diskettes
already were, and where they were
headed in the future, we designed an
entirely new disk drive from the ground
up. For totally new levels of precision.

And the results are dramatic.

Our drive not only handles double-
sided diskettes with ease, it even antici-
pates still greater disk densities—such
as double-track and quad-density
designs.

SMALLER IS BETTER.
82"
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The smaller package is a more stable base
for high density disks.

We started with the packaging
scheme.

Ifyou lay a standard 8" diskette
on top of the MFE drive, you'll discover
that the drive is barely larger than the
diskette itself. It actually approaches the
theoretical minimum size for a drive.

By keeping internal dimensions
small, we achieved the tightest mechan-
ical tolerances of any drive on the mar-
ket. For example, only 3.4" separate the
disk spindle from the stepper capstan, a
reduction of 549% over the largest sell-
ing drive. And the baseplate, on which
everything else is built, is a full 22" to
3" shorter. So no moving partin the
drive moves further thanit has to.

And since we were designing from
scratch, we made the entire drive

modular. You can get toall theimpor-
tant components easily, and remove
them without scraping your knuckles
ortaking apart the drive.

The new packaging alone yielded
significant improvements. But we went
much further.

THREE KEY INNOVATIONS.

IBM-compatible head eliminates scoring.
Both heads move when unloaded.

1. Tohandle the double-sided problems,
we designed a true IBM-compatible
head, including tunnel erase. Both heads,
when unloaded, move completely away
from the diskette surface, eliminating
any head or media wear.

2. Weintroduced aunique half-step
positioning motor that drastically
reduces error tolerances in track regis-
tration. Because the motor takes 154
steps per diskette side, instead of the
usual 77, it operates far more smoothly
and more accurately. In fact, it is 32
times more accurate than the largest
selling drive. And it's designed to be
able to handle twice the number of
tracks perinch.

3. Finally, we developed an optional

DC brushless motor. In one stroke, we
reduced speed variation of the disk
spindle from 2% to a mere 0.4%. We
decreased power consumption by 30
watts, and increased drive efficiency by

The DC brushless
motor makes speed

control 5 times more
accurate than conven-
tional drives.
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anincredible 60-80%. And the DC
motor runs so cool, you may even be
able to mount multiple drives without
afan.

A NEW GENERATION.

The MFE drive is the only second
generation double-sided drive, built
from the ground up for higher precision
and more reliable performance.

Where other companies have
reached the end of their technology,
we're just beginning.

And you can get our advanced
design in single-sided versions, as well
as double-sided.

WE'RE SHIPPING NOW.

In volume. From manufacturing
facilities in the U.S. and Europe.

Ifyou'd like a complete demon-
stration, call toll-free 800-258-3884.

And we'll show you the next
generation of floppy disk drives.

(If you're outside the continental
U.S. call the appropriate office listed
below.)

U.S. Headquarters: MFE Corporation,
Salem, NH 03079, Tel. (603)
893-1921, TELEX 947477.

West Coast Sales Office: Irvine, CA,
Tel. (714) 851-0281.

European Headquarters: MFE Limited,
West Lothian, Scotland, Tel. (0589)
410242, TELEX 727827.

U.K. Sales Office: MFE Limited,
Colnbrook, England, Tel. (02812) 5941,
TELEX 848039.

MFE has worldwide distribution.

In Europe, contact MFE Products Sa,
Vevey, Switzerland, Tel. 021/52 80 40,
TELEX 451173, for the distributor
nearest you.
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Modular Data Transmission and Diagnostic Subsystem
Services Three Levels of Network Complexity

LEGEND:

— PRIMARY DATA CHANNEL
+=--+-DIAGNOSTIC CHANNEL

— — —CONTROL CHANNEL

CONTROL DATA SET

TERMINAL
TERMINAL
TERMINAL
: 1\ TERMINAL
e
N e
. ﬁg48A TERMINAL

@il

TRIBUTARY DATA SET

Typical Level Il network con-
figuration. Control channel
operates at 1200 bits/s. Max-
imum interconnection dis-
tance from diagnostic con-
sole to first data set is 2500
ft (762 m)

Dataphone® II is a hierarchical mod-
ular service offered in three levels
for applications in data transmission
systems, ranging from a simple single
channel to large sophisticated net-
works. The service is based on a new
generation of microprocessor based
data sets that incorporate realtime
diagnostic management in synchro-
nous, 4-wire, full-duplex private line
service at 2400, 4800, and 9600
bits /s, on either multipoint or point
to point circuits. Tariffs have been
filed for the service by Bell operating
companies, with a uniform tariff rate
throughout all participating telephone
companies, according to At&r, 195
Broadway, New York, Ny 10007.

The new datasets are the 2400-
bit/s 2024A, 4800-bit/s 2048A and
2048C, and the 2096A, which pro-
vides 9600-bit/s transmission plus
multiplexing capabilities. The 2048C
offers 20-ms quick startup for use in
multipoint applications.

Level I systems management con-
sists of one or more basic systems;
a control data set and one or more
tributary sets comprise a basic sys-
tem. Level I offers central site con-
trol, continuous system monitoring,
automatic location and diagnosis of
system faults, and test and command
menus. Rs-449 and Rrs-232 interfaces
can be intermixed with user termi-
nals and frontend processors. With
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the new rs-449 interface, data sets
can be located as much as 4000 ft
(1219 m) from user devices.

Level II includes all the capabilities
of Level I, but also provides a single
central site diagnostic console for
control of multiple “basic systems.”
Testing and commands can be issued
to any data set in the network (see
Figure). Network faults are displayed
on the console front panel in real-
time; a maximum of 50 faults can
be retained in memory.

Level III of Dataphone II service,
designed for the management of more
sophisticated data transmission sys-
tems, includes a network controller,
a Dataspeed® 40/2 keyboard display
terminal, and an optional type 43
teleprinter. Level III centralizes net-
work monitoring and provides full
system diagnostic management from
the 40 /2 terminal.

Processor Extends
Communications
Capabilities

A microprocessor based extended

communications processor (Ecp) of-
fers in a single unit such functional

operations as protocol emulation, code
conversion, message switching, data
concentration, and device emulation.
Used as a standalone cluster con-
troller, the unit drives up to 16 cRTs
and two line printers; used as part
of a teleprocessing network, it adds
extensive communications capabilities
to existing systems without software
modifications.

Available from Datastream Com-
munications, Inc, 430 Valley Dr,
Brisbane, ca 94005, Ecp can accept
any rs-232-C device and translate its
function to line protocol for trans-
mission, or emulate another rs-232-C
device for message switching, per-
mitting full compatibility and data
transparency with the data products
of a broad range of manufacturers.

Resource data switching capabili-
ties offer work stations a menu choice
between minicomputers, mainframes,
or service bureaus, enabling distribu-
tion of large applications over more
than one system, or dedication of any
application to specific machines.

The eEcp comes programmed with
standard line protocols and display
drivers, or programmed for special
user requirements. The system drives
any combination of asynchronous
TTY-compatible ports, crr display
stations, and synchronous communica-
tions, direct connect, and printer
ports, up to a maximum of 20 ports.
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Color
hard copy
isfinally
at hand!

| HILLHHTHTE
PHELERLRNEE

ASA(ES RESEARCH CENTER

Color hard copy: the luminescent
electronic image, captured in the per-
manence of photographic prints and
transparencies. Dunn Instruments
makes it brilliant, accurate and effort-
less to obtain from an affordable
system. At last you can hold the new
computer graphics and digital images
in your hands.

The source is the 631 Color
Camera System. It packs a high resolu-
tion, high linearity CRT, sophisticated
optics and microprocessor exposure
control into acompact, fastand friendly
unit. For instant hard copy for immedi-
ate analysis, use it with Polaroid Type
808 film to make stunning 8x10 color
" prints. Add the
optional motor-
driven 35mm
system for
beautiful color
slides. Or load
8x10 transpar-
ency film and
produce

&

I i 111 ]
11 I i

Polaroid" is a registered trademark of the

Polaroid Corporation

LANDSAT image courtesy NASA-Ames Research
Cartographic study courtesy Harvard Laboratory

for Computer Graphics. Management information
graphics courtesy ISSCO
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Actual 631images on Polaroid instant 8x10 film

images you can project overhead.
The 631 economically records the
data from any raster scan CRT, for
presentation, reproduction, access
and display. Applications range from
management information graphics to
satellite remote sensing. Call or write
for more information. We'll arrange for
you to get your hands on actual results
from the 631 Color Camera System.
Dunn Instruments, Inc.,
544 Second Street, PO. Box 77172,
San Francisco, CA 94107.
415/957-1600.

The 631
COLOR
CAMERA
SYSTEM

DUNN

INSTRUMENTS



EcP may be upgraded by plugin
of new discrete and independently
operating cpus. It will operate up to
eight cpus simultaneously, and ad-
dress as much as 1M bytes of main
memory.

A rack,
with Bell-compatible

completely integrated
direct-connect

modems, is optional. It features an
autodialer for servicing up to eight
modems of any speed or line mix for
the ppp network.

Circle 400 on Inquiry Card

Triple Modem Serves
Remote Originate/Answer
Functions

The va3450 series of triple modems
combines Bell types 212A, 103, and
va3400 in a standalone package and
has been specifically designed for re-
mote terminal use. The series in-
cludes six switched network originate/
answer models, all registered for di-
rect connect under part 68, Fcc

in our new 1978 catalog

, 'NATIONWIDE...FOR IMMEDIATE DELIVERY
 EASTE GIONAL SALES OFFICE: Schenectady, N. (518) 399-9200 ALA.: Huntsville, Rakes Engr. &
Marketing Corp. (205) 883-9260 ARIZ.: Phoenix, PLSAssoc.(GO% 79-1531 CAL.; Pasadena, A-F Sis. Ei r%S)

681-5631; San Diego, % Sls. Engr. (714) 226-8424: San Jose,

PLS Assoc. (303) 7731

CT.: Litchfield, Digital SIs. Assoc. (203) 567-9776 FLA.:

ichards Assoc. (408) 246-5860 COL.: T,

Orlando, OEM Marketing Corp. -
o0 (315)

(305) 2991000 GA.: Duluth, Rakes Engr. & Marketing Corp. (404) 476-1730 ILL.: Chicago, Coombs Assoc.

298-4830 IND.: Indianapolis, Coombs Assoc. (317) 897-5424 MD.: Wheaton, Brimberg Sls. Assoc. (301) 946-

2670; Baltimore, Brimberg Sls. Assoc. (301) 792-8661 MASS.: Waltham, Digital Sls. Assoc. (617) 899-4300

MICH.: Southfield, L.H. Dickelman Co. 431:2)7353-8210 MINN.: Minneapolis, eiggr Prod. Assoc. (612) 925-1883
12

N.J.: Whippany, Livera-Polk Assoc. (201) 3

446-9587 N

-3220; Marmora, Holdsworth
PLS Assoc. go% 255-2330 N.Y.: Roslyn Hts., Livera-Polk Assoc. (516) 4

398-4340 N.M.: Albuquergue,
6; Syracuse, CW. Beach (315)

harlotte, Over & Over Inc. (704) 527-3070 OHIO: Cleveland, Marlow Assoc. (216) 991-6500;

Dagton, Marlow Assoc. (513) 434-5673 OKLA.: Tulsa, Advance Technical Sis. (918) 743-8517 ORE.: Portland, Jas.
J. Backer g03h297—3776; Salem, Jas. J. Backer ?03) 362-0717 PENN.: Pittsburgh, Marlow Assoc. g?% 831-6113;
q., 3

Newtown oldsworth & Co. (215) 356-8550

EX.: Dallas, Advance Technical Sls. (214) 361-85!

olid State

Electr. ﬁ(214 352-2601; Houston, Advance Technical Sis. (713) 469-6668; Solid State Electr. (713) 772-8483 UTAH:

Salt Lal

e City, PLS Assoc. (801) 466-8729 WASH.: Seattle, Jas. J. Backer (206) 285-1300; Radar Elec. Co. (206)
282-2511 WIS.: Milwaukee, Coombs Assoc. (414) 671-1945 EUROPE: Hanex, L.A., CA (213) 556-3807 CANADA:
Duncan Instr., Weston, Ontario (416) 742-4448; Winnipeg, Manitoba, Cam Gard Supply Ltd. (204) 786-8481

“Thik ﬁp”wer' One .

D.C. POWER SUPPLIES

Power One Drive « Camarillo, CA 93010 * Phone: 805/484-2806 » TWX: 910-336-1297
SEE OUR COMPLETE PRODUCT LISTING IN EEM & GOLDBOOK
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VA3450 triple modem. In addition to
212A and 103 modes, remote terminal
user gets VA3400 features, including
capability for acoustic coupling

rules. There is also a version for
leased line applications. According to
spokesmen for Racal-Vadic, 222 Cas-
pian Dr, Sunnyvale, ca 94086, a single
modem at the remote terminal site
can satisfy every conventional origi-
nate/answer application for switched
network full duplex data transmis-
sion from 0 to 1200 bits /s.

A va3450 at the remote termi-
nal can call three different types of
modems, 212A, 103, or va3400, with
automatic identification of the called
modem. The unit operates synchro-
nously or asynchronously. Circuit de-
sign prevents initiation of false re-
mote loop when in the 212A mode.
When combined with the company’s
previously announced va3467 cen-
tral site triple modem, the result is
a flexible microprocessor based sys-
tem for protection against obsoles-
cence.

Diagnostics include idle test, ana-
log loopback and busy out, digital
loopback, and self test. A switch con-
trolled “standard option” mode re-
turns the unit to a standard config-
uration to speed up and simplify
diagnostic procedures.

Prices for the va3451 (212A, 103,
va3400) start at $900; for the va3452
(212A and va3400), $850; and
va3453 (103 and va3400), $825. De-
livery is 90 days aro.

Circle 401 on Inquiry Card

Programmable Data
Monitor Features
Operational Simplicity

Self-teaching displays and color-
coded keyboard simplify operation of
the iNTErRVIEW 3000 series program-
mable data analyzers while enabling
all modes of operation from basic
data monitoring to sophisticated con-
trolled monitoring. The unit comes
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New 12,.W LM385

Lowest power reference available.
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LM335-the hot
new temperature sensor

that makes others obsolete.

And since it’s so easy to
use and costs so little, the LM335
opens a whole new world of

applications that were previously t0o
py

expensive or too difficult.

4

Whether you're designing measure-
ment control, protection circuitry, solar heat-
ing, environmental control or thermostats,
National’s new series of temperature sensors
have a lot going for them.

At only 95€, it's time to start sensing
temperature with 1.C’s. a

The LM335 is a two teminal |.C. that ¥
looks like a zener with a +10mV/K tempera- Calibrated
ture coefficient. The LM335 is rated for oper- Sensor

ation over —55°C to +100°C, and has an
over-range up to +200°C. Initial accuracies
are available af 1°C, 3°C, 6°C; but a third
lead makes the LM335 very easy to calibrate.
Typically, 1°C accuracy is achieved over the
entire range when it's calibrated at only one
temperature.

The low operating current means low
error even for remote temperature measure-
ment. Further, the LM335 eliminates the
need for linearizing circuits, thus making
interfacing to a readout or to control circuitry
even simpler still.

R

OUTPUT 10mV/°K

10k”
LM335

*Calibrate for 2.982V at 25° C
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New LM385 12.W micropower reference.

The lowest
power

reie_rence
available.

LM385 Design Features
—operating current of 10pA to 20mA
—1%and 2% initial tolerance
- low voltage reference (1.235V)
—stable under large capacitive loading
—low temperature coefficient
—low noise, good long-term stability
-1 dynamic impedance
—replaces older devices with a fighter
tolerance

The new LM385 is yet another example
of National Semiconductor’s commitment
to supply high-performance references.
Where power is a primary concern (as in
battery-powered equipment, portable meters,
or general-purpose analog circuitry with
battery life approaching shelf life), this device
provides performance unmatched by fradi-
tional discrete devices.

For applications requiring other refer-
ence voltages or performance specifications,
National Semiconductor has the device
you're looking for. For example:

Vref 2.5V 5.0V; 6.9V; 10V
Initial Tolerance as low as .01%

TCmax as low as 0.5 ppm/°C

Is it any wonder that more and more
design engineers are looking to National
Semiconductor’s linear references to solve
problems. a

Regulators

DVMs

-

D/As

&

A/Ds Op Amps

Power Supplies

Amplniymg on current amplifiers:
National’s new LM359.

Typical
Application =

When design engineers said they needed
a low-cost dual that was similar to the quad
LM3900, but with operation in the video fre-
quency range, the R&D Group at National
Semiconductor came up with the answer. It's
the LM359 Dual, High Speed, Programmable,
Current Mode Norton Amplifier.

The primary design emphasis was placed
on high frequency performance and provid-
ing user-programmable amplifier operating
characteristics.

Each amplifier is broadbanded to provide
a high gain bandwidth product, up to

=5
LM359N

400MHz fast slew rate, 60V/usec and stable
operation.Theyre designed to operate from
a single supply and can accommodate input
common-mode voltages greater than the
supply.

The LM359 solves a lot of applications
problems: general purpose video amplifiers;

high frequency, high Q active filters; photo-
diode amplifiers; wide frequency range wave-
form generation circuits.

Now design and application engineers
have what they need, thanks to National
Semiconductor. /|




“When it comes to Static Maxi-ROMs,
National Semiconductor is easy to do busi-
ness with. In fact, the word around the
industry is that National is just about the
easiest company to do business with.

“It's not just that we have an outstanding
line of products — 2K x 8 bits, 4K x 8 bits,

001 O BLC 8737 Data Sheet

006 [ Special Functions Data Book
($6.00)

007 [ Interface Data Book ($6.00)

008 [ Pressure Transducer Data Book
($3.00)

009 [0 ROM MM 52116 Data Sheet

NAME____

“National is
throwing its full sales and support
strength behind its
Static Maxi-ROM effort.”

and 8K x 8 bits. | think it's the fact that cus-
tomers have come to realize, in ever-increas-
ing numbers, that when they deal with
National, they can order with complete confi-
dence. All they do is submit their loaded
PROM, sit back, relax, and their ROMs are
delivered when they need them.

“National has a number of sales offices
for customer convenience and a wealth of
customer service personnel to handle orders
quickly and smoothly.

"And to be quite honest about it, National
is making an all-out push to dominate this
marketplace. Obviously, that goes a long way
toward explaining their outstanding prices,
delivery schedules, and service.

"They're aggressively pursuing new busi-
ness in a lot of different markets — for exam-

ple, terminals, computers, home computers,

mini-computers, instruments, foys and
games, and word processing, to name
but a few.

"So when you need Static Maxi-ROMs,
call your local National Semiconductor sales
office. If they can't help you, no one can”

Dan Sowin
Director of MOS/LSI

T T T pe——
What's new from the National archives?

010 [J ROM MM 52132 Data Sheet

011 O ROM MM 52164 Data Sheet

015 [ MST Program Brochure

016 [J LM159/LM359 Data Sheet

017 [0 LM185/LM285/LM385
Data Sheet

018 [0 LM135/LM235/LM335
Data Sheet

Enclose check or money order based upon appropriate currency. Make checks
payable to National Semiconductor. Allow 4-6 weeks for delivery.

TITLE
COMPANY
ADDRESS_____ .

____SIATE

D

©Copyright 1980 National Semiconductor Corporation
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Full Mil-temp
2716 ready at
National
Semiconductor.

There's good news for design and appli-
cations engineers who require full military
temperature range 2716s. National Semi-
conductor now offers the part over the full
military range, for all military and industrial
applications —and it's available now.

The MM2716QM is a 2K x 8 pV elec-
tronically programmable read only memory
(ROM) in industry standard pin-outs, fea-
turing a single + 5V power supply and a guar-
anteed operating temperature range of
—55°C to +125°C. Maximum access time
is 450 ns.

This new National Semiconductor prod-
uct is used in support of their BLCs and
microprocessors. It is also programmable
using Starplex™ And it is designed and pro-
duced especially for military and extended
temperature industrial systems where the
extra margin of a full temperature part is
needed.

The MM2716QM is functionally com-
patible with other existing 5V only 2K x 8
EPROMSs. National Semiconductor is the first
to make this product available in the full
military temperature range —and it's stocked
and ready for immediate shipping.

With National Semiconductor being the
first to offer a full military temperature 2716,
people will soon be talking about them as
the source for MOS military EPROMs.

The Practical Wizards of Silicon Valley
have done it again. |

019 [ New BLC-8222 Double
Density Floppy Disc Controller
Data Sheet

020 [J MM 2716M Data Sheet

For desired information, mail coupon to:

National Semiconductor Corporation

2900 Semiconductor Drive

Mail Stop 16250

Santa Clara, California 95051

In Europe, Mail coupon to:

National Semiconductor GmbH
Industriestrasse 10

8080 Fuerstenfeldbruck

West Germany

National

Semiconductor
The Practical Wizards

of Silicon Valley. .




INTERVIEW 3500 data analyzer. 7” (17.8-cm) CRT screen displays microprocessor
prompted menu for operator choices, network characteristics, status information,
and measurement results. Color coded, clearly labeled function keys simplify

operator entries and commands

in either basic model 3000, or the
3500, which includes a tape drive.
According to the manufacturer, At-
lantic Research Corp, 5390 Cherokee
Ave, Alexandria, va 22134, a new
concept in non-sequential program-
ming allows the user to specify up
to eight “trigger” conditions that
will cause desired actions. This fea-
ture eliminates the need to learn a
list of programming instructions such
as jumps, subroutines, interrupts, or
macroinstructions. Triggers are avail-
able to sense any combination of
characters, interface leads, and in-
ternal flags.

Units operate in two modes. Moni-
tor mode is for display and analysis,
and gives operator realtime access to
view data, a summary of program
characteristics, and results from coun-
ters and timers. Program mode is for
editing and entering the data moni-
toring program. A menu format and
other prompting features guide the
operator.

Data storage tapes hold 4M bits
of data and interface status, plus the
“capture” program to simplify later
analysis of test results. Network per-
formance measurements can be ob-
served and reinitialized any time
during the test. Statistical measure-
ments include four counters and two
timers.

The unit includes automatic self-
test to verify proper operation of
internal logic modules and firmware.
Visual indicators and status messages

continually advise operator of op-
erating mode and status. Software
automatically controls, positions, and
rewinds the tape.

The series allows simultaneous
search for eight complex character
strings of up to eight characters each.
Strings include don’t care, not equal,
bit mask, and combined not equal
and bit mask characters.

In bit oriented protocol (HDLC
framing) mode, the crr indicates
good or bad blocks. Strings of up to
eight characters permit indexing into
definition bytes for snxa (spLc) and
for packets (X.25). Character string
bit mask ability can select specific
bits and ignore others, and the crt
can be controlled to display only a
given address, group, packet, or form
of a frame. Bytes are expanded into
bits for detailed classification. NRz1
is a standard feature.

Three preprogrammed training
tapes for async, bisync, and bit
oriented protocols, each with its train-
ing manual, are furnished with each
unit, for significant reduction of op-
erator training time.

Circle 402 on Inquiry Card

TAPE PUNCH $1315

Delivery From Stock

TAPE READER $670

50 ch/s - 50-60hz - 5, 6, 8 Level
Roll & Fanfold Payout

Options

1,000 ch/s - 50-400 hz - 8 Level

Options

RS-232C Interface”
Take-up Reel/Bins - TTS Tape

*ONE INTERFACE serves both Punch and Reader, $250

RS-232C Interface*
Unwinder/Rewinder - Fanfold Bins
5,7, 8 Level, TTS Tape

Since 1951

| ENGINEERING CORPORATION
H L 15126 So. Broadway
! Gardena, California 90248

213-821-0121

TWX 910-346-7026
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Architecture Bridges
Public and Private
Communications Nets

Based on ccrrt Recommendation X.25
international packet switching proto-
col, the xob1ac network management
system is a series of software pack-
ages that allow transparent data
communications and resource sharing
among multiple Eclipse® computers.
This software enables advanced op-
erating system (aos)-based Eclipse
users to establish direct computer-
to-computer communications in a
local environment, as well as connec-
tions on a global basis via public

packet switched data networks that
use the X.25 protocol. The system
has been introduced by Data General
Corp, Westboro, ma 01581, and has
been certified by public data net-
works GTE Telenet in the U.s., DATA-
pAc in Canada, and TRANSPAC in
France.

Hardware requirements for the
xopIAC network are any Eclipse com-
puter licensed to run Aos, at least
512k bytes main memory, and a syn-
chronous line multiplexer (sLM-2)
with a data control unit (pcu-200)
for network connection or a multi-
processor communications adapter
(mca) for high speed (1M bytes/s)

data transfer between locally con-
nected Eclipse systems.

Specific software products include
Aos X.25 (connection protocol X.25);
A0s remote management agent (RMA);
virtual terminal agent (vrA); net-
work operator process (NETOP); and
network generator program (NET-
GEN).

Modular architecture provides a
transparent interface allowing re-
sources on remote Aos-based systems
to operate as if they were in the
same location as the local system. It
allows users to log on to remote Aos
systems, access remote terminals and
files, transfer files between systems,

AOS ECLIPSE HOST

AOS ECLIPSE HOST

AOS VTA OR AOS RMA
FUNCTIONAL LAYER

AOS X.25
CONNECTION LAYER

AOS
LINK CONTROL
LAYER

MCA
LINK

AOS VTA OR AOS RMA
FUNCTIONAL LAYER

AND/OR

AOS X.25
CONNECTION LAYER

USER

AOS
LINK CONTROL
LAYER

USER

SLM-2
LINK

TO OTHER AOS
ECLIPSE SYSTEMS

another

SWITCHED

HALF DUPLEX LINE

\

TO OTHER
AOS SYSTEMS

XODIAC/AOS software and hardware products. Link layer includes actual hardware used for intersystem links.
Link control layer is software interface to physical link level. Connection layer segments messages into net-
work packets and establishes and maintains logical connections between local and remote hosts. Functional
layer performs necessary actions that permit users on one system to access resources and facilities on

I DCU/200

FULL DUPLEX LINE

PRIVATE
FULL DUPLEX LINE

PRIVATE

PUBLIC DATA
NETWORK

J,
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500 covers

- test and measurement
like nobody’s business.

Nearly 40 plug-ins
let you create a per-
sonalized instru-

'ment line-up.

With most test gear, it takes a lot
of space and effort to create an
instrument setup you can live
with. The Tektronix TM 500 family
makes it easy. All your instru-
ments fit neatly and trimly into a
single mainframe. One that con-
tains almost any testing combi-
nation'imaginable.

How? Through a series of
nearly 40 interchangeable
plug-ins representing the total
test instrument array: DMMs,
Counters, Pulse Generators,
Function Generators, Ampli-
fiers, Oscillators, Power
Supplies, Oscilloscopes,
Calibration Instruments,
Specialty Plug-ins and Blank
Plug-in Kits.

right © 1979, Tektronix, Inc. All rights reserved. 861

EBar trrmmadicnta mebinan dicl anre tall $rae autamatic ancweoarina carvica: 1.800.547.15812

There are several perform-
ance level choices within each
instrument type to give maximum
cost-effectiveness. And a choice
of six different mainframes to
house the plug-ins you select.
Also, with new plug-ins con-
stantly being developed, you
have a measurement system that
keeps pace with advancing
technology. All backed by Tek-
tronix’ worldwide technical as-
sistance and service support.

To find out more about TM
500, contact your local Tektronix
Field Office, or write Tektronix, Inc.

T™M 500
Designed for
Configurability

Tektronix

COMMITTED TO EXCELLENCE
Tektronix, Inc Europe, Africa,
P.O. Box 1700 Middle East:
Beaverton, Oregon 97075 Tektronix Int'l., Inc
(503) 644-0161 Postbox 827
Telex: 910-467-8708 1180 AV Amstelveen
Cable; TEKTRONIX The Netherlands




Serious

Introducing the uPD444/6514

Our new 1K x4 CMOS RAM, the uPD
444/6514, offers pin for pin compatibility
with our industry-standard NMOS
uwPD2114L. So whether your mem-
ory requirements call for low standby
power down to 0.065 uW, or high £
speed applications down to 150 ns, or :
a combination of both, NEC has
exactly the part you need.

With our unique short channel
length CMOS technology, we've y
designed the uPD444/6514 to pro-
vide access and cycle times as low
as 200 ns in the industry standard
300 mil wide 18-pin package. Like
the uPD2114L, it's manufactured on
four-inch wafers —for low costand
high volume production. Andthe ¢+
1PD444/6514 will operate in a F
fully static or asynchronous mode.

The uPD444/6514 is the latest



If you are in North America, you may obtain a copy by attaching your business
card or letterhead stationery to this page and sending it to:
NEC Microcomputers, Inc., 173 Worcester St., Wellesley MA 02181.

Next time, think NEC.

NEC Microcomputers, Inc.

WESTERN REGION OFFICE: Orange, CA at (714) 633-2980; EASTERN REGION OFFICE: Melville, NY at (516) 293-5660; MIDWESTERN REGION

OFFICE: Des Plaines, IL at (312) 298-7081.

REPS: Action Unlimited, Arlington, TX, Spring, TX; Burton-Medley Associates, Grandview, MO; Cerco, San Diego, CA; Contact Sales, Inc., Burlington, MA;
D/Z Associates, Inc., Denver, CO; Electronic Innovators, Inc., Minneapolis, MN; Eltron, Phoenix, AZ; HLM Assoc., Torrington, CT, Northport, NY, Parsippany,
NJ; Imtech, Inc., Cleveland, OH, Dayton, OH; Kaytronics Limited, Ville St. Pierre, Quebec, Downsview, Ontario, Surrey, British Columbia; L & M Associates,

Pikesville, MD, Montpelier, VA; Harry Nash Associates, Willow Grove, PA; R.C. Nordstrom & Company, Lathrup Village, MI; Nycom, Inc., East Syracuse, NY;

Perrott Associates, Inc., Fort Lauderdale, FL, Clearwater, FL, Orlando, FL; Santana Sales, Costa Mesa, CA; Stone Component Sales, Waltham, MA;
Technology Sales, Inc., Palatine, IL; Trident Associates, Inc., Sunnyvale, CA; Tri-Tronix, Albuquerque, NM; Tri-Tronix, NW., Mercer Island, WA; 20th Century
Marketing, Inc., Huntsville, AL, Knoxville, TN; Wolff's Sales Service Company, Raleigh, NC.

DISTRIBUTORS: Almo Electronics Corp., Philadelphia, PA, Baltimore, MD; Bell Industries, Bellevue, WA; Century Electronics, Albuquerque, NM,
Wheatridge, CO, Salt Lake City, UT; Norman Davis Electronics, South Euclid, OH; Diplomat/Westland, Inc., Sunnyvale, CA; Diplomat/Southland, Inc.,
Clearwater, FL; Diplomat/Lakeland, Inc., Elk Grove Village, IL; Diplomat/IPC of Mass., Chicopee Falls, MA; Diplomat, Holliston, MA; Diplomat/Northland,
Inc., Farmington, MI; Diplomat/Electro-Com Corp., Minneapolis, MN; Diplomat/St. Louis, Inc., St. Louis, MO; Diplomat/IPC Corp., Totowa, NJ, Mt. Laurel,
NJ; Diplomat Electronics Corp., Woodbury, NY; Diplomat/Alta-Land, Inc., Salt Lake City, UT; Future Electronics Corp., Montreal, Quebec, Downsview,
Ontario, Ottawa, Ontario, Natick, MA; Hughes-Peters, Inc., Cincinnati, OH, Columbus, OH; Intermark Electronics, Sunnyvale, CA, Santa Ana, CA, San
Diego, CA; KA Electronics, Dallas, TX; Kent Electronics, Houston, TX; G.S. Marshall, Sunnyvale, CA, Canoga Park, CA, El Monte, CA, San Diego, CA,
Phoenix, AZ; Milgray Electronics, Inc., Freeport, NY, Orange, CT; Reptron Electronics, Inc., Livonia, MI, Columbus, OH; Resco/Raleigh, Raleigh, NC;
Semiconductor Specialists, Inc., Chicago, IL, Burlington, MA, Farmington, MI, Minneapolis, MN, Hazelwood, MO, Pittsburgh, PA, Dallas, TX, Milwaukee,

WI; Sterling Electronics, Phoenix, AZ, Santa Clara, CA, San Diego, CA, N. Hollywood, CA, Baton Rouge, LA, Waltham, MA, Albuquerque, NM, Dallas, TX,
Houston, TX, Tukwila, WA; Summit Distributors, Inc., Buffalo, NY; Summit Elec. of Roch., Inc., Rochester, NY; Technico, Inc., Columbia, MD, Roanoke, VA;
Western Microtechnology Sales, Cupertino, CA.

CD-4

[ Rl LR SPEED/POWER CURVES — — — — — — — ]
<
=
Eso +
8 uPD2114L
g
& o5+
o i & “PD?‘/ 6514 PD445L
addition to our growing line of CMOS | & /\wmm“
RAMs — aline that includes a 20-pin 4K 1PDA443/6508
RAM (uPD 445L), 2 22-pin 1K RAM = o =
(uPD5101L), and an 18-pin 1K RAM ACCESS TIME NS
: (#lPD44%/ 6508). Anf(fi bed&def1 = = e T
ACCESS P R NO.
.cl;lpSUI;I[l)(r))II‘-to l‘}Ct?’ ge Y er. ept PART NUMBER TIME 3‘4"»5) PI!?S ng;ﬁ" P(?‘\'fvf)“
—including engineers
: : 11PD444/6514C 450ns | 45mW 18 065uW | 022w
: avaﬂab}e to help with 1PD444/6514C-1 300ns | 60mW 18 065uW | .022uW
Spe cific apphcatlon problems y | wPD444/6514C-2 250ns 75mW 18 065 uW 022 pW
plus complete documentation, |wPD444/6514C-3 200ns 95mwW 18 .065 uW 022 W
testing, and spec1a1 selection. | nppassic 650ns 45mW 20 100 uW 1 W
Our 1979 product catalog 1PD445|.C-1 450ns 75mW 20 100uW | 1pW
" contains fulldetails onour com- | xPostoiLC es0ns | 45mw | 22 1uW | 016uW
plete line of memories, plus | #P50c 450ns | 75mwW 22 1uW | 016uW
’
our 8-bit and 4-bit micro- |«Pb443/6508c/D 450ns 25mW 16 5uW 3uW
processors al’ld pel’lpherals nPD443/6508C/D-1 300ns 45mW 16 5uW 3uW
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communicate with programs running
on remote systems, access and use
devices on remote systems, transfer
data between the full range of the
company’s mini- and microcomputers,
and control processes on remote AO0s
systems.

Compatibility of system software
with Recommendation X.25 provides

the option of configuring networks
using common carrier facilities or us-
ing public packet-switched data net-
works. The software may also be
used for data transfer or resource
sharing through hardwired links, or
private facilities such as microwave
links.

Circle 403 on Inquiry Card

CBEMA Files for
Telecommunications
Market Deregulation

The Computer and Business Equip-
ment  Manufacturers  Association
(cBEMA) has called for government
deregulation of basic telecommunica-
tions services and equipment except
in the case of monopoly-based com-
mon carriers such as AT&T and other
carriers owning basic communications
facilit<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>