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Imagine..

.the dynamics
of vector graphics
now In full raster color.

Introducing the Whizzard 7200
family of serial and parallel interactive
graphics systems.

Included are two new high-
performance color raster Whizzards so
fast they can modify complex engi-
neering displays at a remarkably high
frame rate — speed that rivals the
powerful refresh vector output Mega-
tek is known for.

Choose from over 4,000 colors;

16 can be displayed at any given time.

We've doubled the size of our

graphics microcode. New segment
header formats. New command struc-
tures. New smart interrupts.

The result: More graphics power
using less host computing power.
Peripheral device electronics do most

of the work. You get faster updates.
Better human response. More efficient
memory usage and data transfers.

Teamed with RS-232C serial inter-
faces, Whizzard graphics power now
moves squarely into the world of time-
sharing and distributed processing.

You can configure the Whizzard
7200 family to fit virtually any appli-
cation simply by changing output
circuits. Serial or parallel vector calli-
graphic. Serial or parallel raster. Or
both simultaneously from one elec-
tronic chassis! All are driven by one
common graphics software package —
Megatek’s new WAND 7200.

You can add many “intelligent”
microprocessor-controlled peripheral
devices to boost system capability.

All work

independently

to free both the host computer and
graphic processor for jobs they

do best.

It's like taking distributed pro-
cessing one more step.

Continuous real-time pan, zoom,
3-D hardware transformations, and
other display capabilities are done in
the terminal, not in the computer.

No wonder Megatek is fast
becoming the technological leader in
high-quality, high-performance refresh
graphic systems.

For details, call or write Megatek
Corporation, 3931 Sorrento Valley Blvd.,,
San Diego, CA 92121.(714) 455-5590

MEGATEK/WHIZZ:RD

Data supplied by Control Data Corp

COMPUTER GRAPHICS SYSTEMS
See us at SIGGRAPH ‘80 in Seattle, July 15-17 1980, booths 440 and 540 CIRCLE 1 ON INQUIRY CARD




A Marriage of
Convenience—

for PDP
and LSI users!

It's a marriage made in heaven—for DEC PDP-11 and ceremony, Series 5300, with its’ one, two or three platter
LSI-11 owners who would like a low-cost, quick-to-install, versions and unformatted data capacity of 70M bytes and
high-density data storage system. track density of 300 TPI can be joined with
The union consists of Kennedys' Series the KSC11 unibus disk controller for the
5300 fixed media, Winchester technology PDP-11; and the KSCOT1, for use with
disk drives and Kennedy emulation the LSI-11; And no software changes
controllers. The controllers; which use or other alterations are required.
standard DEC PDP-11 operating systems Kennedy Series 5300, controllers and
and diagnostic software, are embedded your PDP-11 or LSI-11—put them
inside the computer, allowing the Series together, plug them in and you have a
5300 to be easily attached to both PDP-11 winning system.

and LSI-11 minis! In one sweet, short
KENNEDY

Subsidiary, Magnetics & Electronics Inc

1600 Shamrock Ave., Monrovia, CA. 91016
(213) 357-8831 TWX 910-585-3249
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Management Information Display

Ultrasonic heart sector scan

HIGH POINT
RESOLUTION

High-resolution display with alphanumerics

Get the professional color
display that has
BASIC/FORTRAN simplicity

LOW-PRICED, TOO

Here's a color display that has
everything: professional-level resolution,
enormous color range, easy software,
NTSC conformance, and low price.

Basically, this new Cromemco Model
SDI* is a two-board interface that plugs
into any Cromemco computer,

The SDI then maps computer display
memory content onto a convenient color
monitor to give high-quality, high-
resolution displays (756 H x 482 V pixels).

When we say the SDI results in a high-
quality professional display, we mean you
can’t get higher resolution than this
system offers in an NTSC-conforming
display.

The resolution surpasses that of a color
TV picture.

BASIC/FORTRAN programming

Besides its high resolution and low
price, the new SDI lets you control with
optional Cromemco software packages
that use simple BASIC- and FORTRAN-
like commands.

Pick any of 16 colors (from a
4096-color palette) with instructions like
DEFCLR (c, R, G, B). Or obtain a circle of
specified size, location, and color with
XCIRC (x, ¥, 1, ).

*U.S. Pat. No. 4121283

Model SDI High-Resolution Color
Graphics Interface

HIGH RESOLUTION

The SDI's high resolution gives a
professional-quality display that strictly
meets NTSC requirements. You get 756
pixels on every visible line of the NTSC
standard display of 482 image lines. Ver-
tical line spacing is 1 pixel.

To achieve the high-quality display, a
separate output signal is produced for
each of the three component colors (red,
green, blue). This yields a sharper image
than is possible using an NTSC-composite
video signal and color TV set. Full image
quality is readily realized with our high-
quality RGB Monitor or any conventional
red/green/blue monitor common in TV
work.

Model SDI plugs into Z-2H 11-megabyte
hard disk computer or any Cromemco
computer

DISPLAY MEMORY

Along with the SDI we also offer an
optional fast and novel two-port memory
that gives independent high-speed access
to the computer memory. The two-port
memory stores one full display, permit-
ting fast computer operation even during
display.

CONTACT YOUR REP NOW

The Model SDI has been used in scien-
tific work, engineering, business, TV,
color graphics, and other areas. It's a

good example of how Cromemco keeps

computers in the field up to date, since it
turns any Cromemco computer into an
up-to-date color display computer.

The SDI has still more features that
you should be informed about. So contact
your Cromemco representative now and
see all that the SDI will do for you.

Cromemico

280 BERNARDO AVE., MOUNTAIN VIEW, CA 94040 = (415) 964-7400

Tomorrow’s computers today
CIRCLE 3 ON INQUIRY CARD
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This second and final part of the discussion of
broadband coaxial local area networks discusses
hardware available for implementing these ver-
satile data links. Where multimode local area net-
works are to be configured, broadband cable
techniques deserve investigation

TECHNOLOGY REVIEW

Capable of running both 16- and 32-bit programs,
superminicomputer offers 4.3G bytes of virtual
memory and addresses user data spaces of 512M
bytes each

DIGITAL CONTROL AND
AUTOMATION SYSTEMS

A concentration of papers at IECI '80 related ex-
periences in microcomputer control and monitor-
ing of energy production and distribution

MICRO DATA STACK/ICOMPUTERS,
ELEMENTS, AND SYSTEMS

Unconditional input/output technique provides
least complicated arrangement for control of data
transfer between a microcomputer and an /O
device

AROUND THE IC LOOP

Improved speed/power performance and in-
creased function complexity of advanced
Schottky TTL devices result from oxide sidewall
isolation and ion implanted junction technologies

PRODUCTS

LITERATURE

ADVERTISERS’ INDEX

Reader Service Cards

pages 209-212

Number of copies printed this issue—83,000.

arithmetic processors to microcomputers involve cost, speed, and per-
formance tradeoffs for increased throughput in scientific and engineer-
ing applications

DATA DRIVEN SYSTEM FOR HIGH SPEED PARALLEL COMPUTING—
PART 22 HARDWARE DESIGN 97

by John Gurd and lan Watson

Conclusion of 2-part article builds on the data driven model of computa-
tion already developed to show how a prototype system based on this
model exploits the potential of 2-dimensional data flowgraphs, combin-
ing parallel hardware with a mechanism for achieving the corresponding
degree of parallelism in software

BIT MAP ARCHITECTURE REALIZES

RASTER DISPLAY POTENTIAL 111

by Robert J. Gray

Bit map architectures enhance the photographic quality, cinematic
capability, and color spectrum of refreshed raster graphic displays,
presenting designers with an opportunity and a challenge

BALANCING RAM ACCESS TIME AND CLOCK RATE

MAXIMIZES MICROPROCESSOR THROUGHPUT 118

by Stan Groves

Careful attention to the relationship between access time and clock rate
guarantees optimal throughput in a microprocessor system by tuning
system parameters to make best use of the memories and supporting
logic

Circulation audited by
Business Publications Audit
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1/O cards.

When it comes to 1/0 functional cards
for DEC LSI-11 microcomputers, ADAC has
the biggest selection available.

ANALOG 1/0

1012 16 channels, high level inputs, 12 bit

1012EX  32-64 channel high level inputs,
mux expander

1014 16 channels, high level inputs, 14 bit

1023 16 channels, high level inputs, 12 bit,
LSI-11/23 interrupt compatible

1023EX  32-64 channel high level inputs,
LSI-11/23 interrupt compatible

1030 16-64 channels, high level inputs,
12 bit, 2 DACs

1112RL  8-16 differential low level and
thermocouple inputs, 12 bit

1112RX  8-16 differential low level and
thermocouple inputs, mux expander

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

DIGITAL I/0

1604/0P1  2-4 optically coupled pulse-input
channels

1604/P0C 2-4 pulse output channels

1616CCI 16 discrete inputs, contact closure
detect

1616/MIC 16 discrete inputs with priority encoder

1616/010 16 parallel outputs, optically isolated

1616/011 16 parallel inputs, optically
isolated, can cause interrupt

1620TTL 16 latched inputs and outputs for
DMA operation

1616HCO 16 discrete outputs, high current drive

1632HCO 32 discrete outputs, high current drive

1632TTL 32 TTL 1/0 lines

1664TTL 64 TTL1/0 lines

BUS INTERFACE

1620DMA  Direct memory access controller
1900 Unibus to LSI-Il translator

1950 Bus repeater

1800CT  Cable terminator card

Whatever your DEC system —Unibus, Qbus
or Omnibus, write or call for full details on
the industry’s widest line of compatible cards
and complete system enclosures.

CORPORATION

70 Tower Office Park « Woburn, MA 01801
(617) 935-6668
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Another industry first from Dataram:
The B04 chassis that lets you add

TUS8 capability to your LSI-11°
configuration without buying two DEC®
chassis (the 5%4” PDP®-11/03 and 5%4”
TUS8 subsystem). Now, with a single

7” B04 chassis, you can accomplish the
same thing, saving space and money at
the same time.

The B04 saves time and trouble, too,
with its unique front-loading feature
that gives you fast, easy access to the
eight-quad-slot backplane through a

EIGHT LSI-11 QUAD SLOTS
AND TWO TUS8s N 7~
PLUS FRONT LORDING

simple snap-off front panel. And when
you use DEC’s LSI-11/23 along with
Dataram’s 256K B single-board
DR-113S in the B04 chassis, there’s
still a lot of 5.0VDC power remaining
— 20 amps — to configure the rest of
your system.

There’s also a lot of innovative
thinking in our B04 chassis — practical
engineering that makes the LSI-11 Bus
available on the A and B, and C and
D connectors; an Operator’s Console
Unit that doesn’t take up a valuable

TUS8

CABLE TROUGH J

-

[_Tuss CONTROLLER ] L&

CONSOLE ]
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backboard slot; and a trough that
provides space for routing cables to the
rear of the B04 chassis.

If you don’t need TUS8 capability, our
B03 chassis provides these same
features (less the TUS8s) in a 514"
alternative.

In addition to the B03 and B04 chassis,
Dataram also provides LSI-11/2 and
LSI-11/23 microcomputers; memory;
cartridge disk, tape, and SMD
controllers; and a wide range of
accessories. Give us a call.

DEC, LSI-11, and PDP are registered trademarks
of Digital Equipment Corporation.

DATARAM

CORPORATION

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



LETTERS TO THE EDITOR

To the Editor:

I just received the April 1980 issue of
Computer Design at work today and
find the article entitled ‘‘Interfacing
Fundamentals: Conditional I/0 Using
a Semaphore,”” pp 166-167, by Peter
R. Rony, to be in need of several com-
ments and corrections.

First, the statement in the last
sentence of the second paragraph is in-
consistent with the prior discussion
and Fig 1 and is incorrect. Indeed, if
the operation were as described by the
sentence, the system would have two in-
finite loops! The sentence should inter-
change the “‘sensed high”” and “‘sensed
low’’ conditions: ‘‘For example, as long
as the semaphore is sensed low [high] by
the source, no new data can be provid-
ed to the buffer; while the semaphore is
sensed high [low] by the acceptor, this
acceptor cannot acquire new data from
the buffer.”

Second, the sequence of operations
for an input device given in the third
paragraph and Fig 2 is certain to cause
problems. In step 2, the semaphore is
set high, indicating that data are
available; then in step 3, the data are
transferred to the buffer. The data are
thus indicated as being available prior
to their actual availability. Steps 2 and
3 should be interchanged. In an at-
tempt to circumvent the problems,
step 5 includes a time delay, but leaves
this delay unspecified. The changed
sequence of operations could be im-
plemented in hardware by clocking the
data buffer from STB X rather than
STB X.

Third, the discussion of Fig 3 and
the figure itself are only obfuscated by
the unnecessary inclusion of the com-
plementary output of the semaphore;
the article could be improved by its
omission. Also, the setting of the
semaphore to indicate data availability
should be delayed slightly, relative to
the transfer of the data to the buffer,
to allow for settling time of the buffer
and deskew of the parallel word.

Last, the concept of setting and
clearing a flipflop to control the
transfer of data to a peripheral device
is well known. For example, the basic
concept of the subject of this article is
discussed in Bartee, Lebow, and Reed,
Theory and Design of Digital
Machines, New York: McGraw-Hill,
1962, pp 220-222.

Robert H. French
District Heights, Md

The Author Replies:

Robert H. French is correct when he
suggests exchanging “‘low’’ and
“high”” in the last sentence of the
second paragraph in order to make the
text consistent with Figs 1, 2, and 3.
The sequence of events shown in Fig
2—and thus the sequence of events in
paragraph 2 and the flowchart in Fig
1—were based upon the strobed input
mode for the 8155/8156 and 8255 in-
tegrated circuits, as provided on pp
9-75 and 11-62, respectively, of the
1979 Intel Component Data Catalog.
The strobed input timing could be im-
plemented in the alternative manner
suggested by French.

The sequence of events shown in Fig
3 was based upon the strobed output
mode for the 8155/8156 and 8255 in-
tegrated circuits. For the DATA AC-
CEPTED state, the semaphore output
from the 8155/8156 is a logic 1, whereas
from the 8255 it is a logic 0. The two
pin functions are listed as BF and OBF,
respectively. Thus, the addition of the
complementary output serves a useful
purpose.

No claim of originality for the use of
a flipflop to synchronize data transfers
was made in the column. A systematic
discussion of the differences between
semaphores and flags, and between un-

conditional and conditional 1/0, is ap-
propriate in a column on interfacing
fundamentals.

Peter R. Rony

Virginia Polytechnic Institute
Blacksburg, Va

To the Editor:

Your articles and ads on CRT terminals
show that much more effort goes into
the design of the electronic part of the
keyboard than the keyboard itself. All
of the designs that I have seen do not
take the user into consideration. For
instance, the carriage return is the
second most used key after the space
bar and should therefore be a large
target; yet it is usually small and
placed next to “‘disaster’” keys. A sug-
gested target would be two keys high
and two keys wide. This would
eliminate the error message (ie, TER-
MINAL ERROR, REENTER INPUT).
Another problem is that “‘critical’’
keys are next to each other, causing
the computer to ‘‘go bananas’
whenever two keys are hit together.
The solution is simple: put noncritical
keys next to critical keys.

It seems to me that keyboard
designers could do some ‘HUMAN”
engineering to improve their product.

Urban Ludwig
Goddard Space Flight Center
Greenbelt, Md

Letters to the Editor should be
addressed:

Editor, Computer Design
11 Goldsmith St
Littleton, MA 01460
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MICROPROCESSOR
GLITCHES: MEET
YOUR FIXER.

Furgig oM Mproung

E con

E3 con o

LXK XX RRAXK QRN ]

. ™ ™ m e
® 0°0L 600 ®O0OF @7 O
Arm #8Trig 811,02 L] 0-?&! m

= T

= e . 4600 Old Ironsides Drive,
adecimal; timing diagrams; even a graphic plot Santa Clara, CA 95050.
sive word values. i Or call (408) 988-6800.

~ Three full screen interactive menus —Acquisition,

Format, and Special Function — make set-up fast and -) G U u LD

- simple. There are also partial menus of frequently needed
parameters as part of the display modes.

An Electrical/Electronics Company

Convenience features? The LA-5000 features two
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Hail the latest star of the 8-bit wars:  ing and information display systems. help you fight back against high

our new S68045 CRT Controller. AMI made it pin-compatible with  priced controllers. And AMI's people
AMTI's stellar engineers have the MC6845 and SY6545. But out-  cut costs without sacrificing flexibility.

created this dazzling device for use  flanked the competition by adding ~ You can light up your screens with

with the S6800 MPU (or any other  programming ability in the shape two sets of parameters, such as

8 or 16-bit microprocessor). Just of two on-board ROMs. character sizes and widths, 50 or 60
plug it in and take control of the CRT With the only exclusively MOS Hz refresh rates, and cursor format.
in intelligent terminals, word process- mask-programmed device, we can So give your MPU complete

AMIs S6800 Fa




mastery over its CRT with our lean,
efficient controller. Check your nearest
AMI distributor for details. Or get in
touch with us at AMI S6800 Marketing,
3800 Homestead Road, Santa Clara
CA 95051. Phone (408) 246-0330.
This is one new interface with
real star quality.

bright new interface.

#
1.0 MHz MPU
1.5 MHz MPU
2.0 MHz MPU
2.5 MHz MPU
Single Chip MCU with Clock
Single Chip MCU with External Clock
MPU with on-board Clock and RAM
Single Chip MCU without RAM and/or ROM
Low Cost Single Chip MCU
MPU with on-board Clock
Enhanced MPU/on-board Clock
Enhanced MPU/External Clock Input

N

51602/58868 UART

$2350 USRT
$6821
S68A21 Peripheral Interface Adapter (PIA)
{ S68B21 )
3 S68H21 High Speed PIA
S6840
S68A40 Programmable Timer Module (PTM)
S68B40
p S68045 CRT Controller
g S68047 Video Display Generator (VDG)
568488 IEEE 488 Bus Adapter
S6850
S68A50 ACIA
| S68B50
S6852
S68A52 Synchronous Serial Data Adapter
S68B52
56854
_ } Advanced Data Link Controller
by 5688‘54
f 56894 Data Encryption Unit
/ . Lt 128 x 8 Static RAM
\ e
16K Static ROM
{ 32K Static ROM

4K EPROM
64K Static ROM
16K ROM with on-board I/0 and Timer

*Consult factory for availability

®
\ ; . ey - 1 AMERICAN MICROSYSTEMS, INC.
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CALENDAR

CONFERENCES

AUG 12-15—1980 Joint Automatic Con-
trol Conf, Sheraton-Palace Hotel, San Fran-
cisco, Calif. INFORMATION: David
Hullender, Dept of Mechanical Engineering,
U of Texas at Arlington, Arlington, TX
76019. Tel: 817/273-2561

AUG 18-21—Nat'l Conf on Artificial In-
telligence, Stanford U, Stanford, Calif. IN-
FORMATION: American Assoc for Artificial
Intelligence, Stanford U, PO Box 3036, Stan-
ford, CA 94305

AUG 19—NECOM Show (New England
Computer Show), Marriott Hotel,
Newton, Mass. INFORMATION: Norm De
Nardi, Norm De Nardi Enterprises, 95 Main
St, - Los: iAltes, GA 94022 Tel:
415/941-8440

AUG 26-29—1980 Internat’l Conf on
Parallel Processing, Boyne Highlands
Convention Ctr, near Harbor Springs, Mich.
INFORMATION: Kay Garringer, Dept of
Computer Science, Wright State U, Dayton,
OH 45435. Tel: 513/873-2491

SEPT 3-12—1980 Internat’l Machine
Tool Show, McCormick Place, Chicago, Il
INFORMATION: National Machine Tool
Builders’ Assoc, 7901 Westpark Dr,
MclLean, VA 22102. Tel: 703/893-2900

SEPT 16-18—FOC '80 (Internat’| Fiber
Optics and Communications Exposi-
tion), Hyatt Regency Embarcadero, San
Francisco, Calif. INFORMATION: Michael
A. O’Bryant, Information Gatekeepers, Inc,
167 Corey Rd, Suite 111, Brookline, MA
02146. Tel: 617/739-2022

SEPT 16-18—WESCON, Anaheim Conven-
tion Ctr, Anaheim, Calif. INFORMATION:
Dale Litherland, Electronic Conventions, Inc,
999 N Sepulveda Blvd, El Segundo, CA
90245. Tel: 213/772-2965

SEPT 22-25—Software INFO (National
Software Package Conf and
Exposition), Hyatt Regency, Chicago, Il
INFORMATION: Professional Exposition
Management Co, Suite 545, 222 W Adams
St, Chicago, IL 60606. Tel: 312/263-3131

SEPT 23-25—COMPCON Fall '80, Capital
Hilton, Washington, DC. INFORMATION:
Harry Hayman, COMPCON 80 Fall, PO Box
639, Silver Spring, MD 20901. Tel:
301/439-7007

10

OCT 1-3—Fault Tolerant Computing
Systems, Kyoto, Japan. INFORMATION:
Prof John Meyer, Dept Elec and Computer
Engineering, U of Michigan, Ann Arbor, Ml
48109. Tel: 313/763-0037

OCT 1-3—Internat’l| Conf on Circuits
and Computers for Large Scale
Systems, The Rye Town Hilton Inn, Port
Chester, NY. INFORMATION: Dr NB Guy
Rabbat, 32 Tor Rd, Wappingers Falls, NY
12590. Tel: 914/897-8126

OCT 6-9 AND OCT 14-17—8th World
Computer Congress, Tokyo, Japan, and
Melbourne, Australia. INFORMATION:
AFIPS, 1815 N Lynn St, Suite 800, Ar-
lington, VA 22209. Tel: 703/243-4100

OCT 8-9—Connector Symposium, Ben-
jamin Franklin Hotel, Philadelphia, Pa. IN-
FORMATION: Jim Pletcher, Electronic Con-
nector Study Group, Inc, PO Box 167, Fort
Washington, PA 19034. Tel: 717/780-8857

OCT 13-15—Symposium on the Founda-
tions of Computer Science, Sheraton Inn,
Syracuse, NY. INFORMATION: Prof Ronald
V. Book, Dept of Math and Comp Science, U
of California, Santa Barbara, CA 93106.
Tel: 805/961-2778, 2171

OCT 14-16—M:ini/Micro Computer Conf
and Exposition, Civic Auditorium, San
Francisco, Calif. INFORMATION: Robert D.
Rankin, Mini/Micro Conference and Exposi-
tion, 32302 Camino Capistrano, Suite 202,
San Juan Capistrano, CA 92675. Tel:
714/661-3301

OCT 27-30—ICCC '80 (Internat’l Conf on
Computer Communication), Peachtree
Plaza Hotel, Atlanta, Ga. INFORMATION:
ICCC ‘80 Executive Committee, PO Box 280,
Basking ‘Ridge, NJ 07920. Tel:
201/221-8800

OCT 28-30—Interface West, Los Angeles
Convention Ctr, Los Angeles, Calif. INFOR-
MATION: Peter B. Young, The Interface
Group, 160 Speen St, Framingham, MA
01701. Tel: 617/879-4502

NOV 6-12—Electronica ‘80, Munich
Fairgrounds, Munich, West Germany. IN-
FORMATION: Franc D. Manzolillo, Rm
6015, U.S. Dept of Commerce, Washington,
DC 20230. Tel: 202/377-2991

SEMINARS

AUG 3-5—Realtime Software for
Micro/Minicomputer Systems AND
AUG 6-8—Microcomputer Architecture
Interfaces, Testing, Reliability, and
System Design, Hyatt Regency O’Hare,
Chicago, Ill. INFORMATION: National
Engineering Consortium, Inc, 1211 W 22nd
Str OakwBrook; "L 60521, Tel:
312/325-5700

AUG 4-6 AND SEPT 16-18—Charge-
Coupled Devices, Copley Plaza Hotel,
Boston, Mass, and Sheraton Palace Hotel,
San Francisco, Calif. INFORMATION:
Leonard H. Klein, Palisades Institute, 201
Varick St, 9th Floor, New York, NY 10014.
Tel: 212/620-3377

AUG 14, 19, and 21; SEPT 9, 11, and 16;
AND OCT 14—Information Resource
Management, various U.S. cities. INFOR-
MATION: Market Information Office, Intel
Commercial Systems Div, 12675 Research
Blvd, PO Box 9968, Austin, TX 78766. Tel:
512/258-5171

SEPT 18-19—Distributed Processing
and Multiprocessing: Components and
Applications; SEPT 29-30—Data Com-
munications; AND SEPT 29-30—Micro-
processors: Hardware, Software, and
Applications, Worcester Polytechnic In-
stitute, Worcester, Mass, Worcester
Polytechnic Institute, Worcester, Mass, and
Sheraton Tara, Framingham, Mass. INFOR-
MATION: Ginny Bazarian, Office of Contin-
ving Professional Education, Worcester
Polytechnic Institute, Worcester, MA 01609.
Tel: 617/753-1411, X517

SHORT COURSES

SEPT 3-5—Logic and Microprocessor
System Design, The University of Liverpool
Computer Laboratory, Liverpool, England.
INFORMATION: The Secretary, Computer
Laboratory, PO Box 147, Liverpool U, Liver-
pool L69 3BX, England

NOTICE

The Electronic Business Communica-
tions Conference and Exhibition
previously scheduled for Sept 3-5 has
been postponed until 1981. For
details, contact John Sodolski, Elec-
tronic Industries Association, 2001
Eye St, NW, Washington, DC 20006.
Tel: 202/457-4934
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THE DSD 440.
TOTAL DEC RX02
COMPATIBILITY,

AND MORE.

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

100% software, hardware and media compatible with

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

MORE

A 512-byte hardware bootstrap is built into all
PDP-11 and LSI-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- EASTERN REGION SALES
tures with fast delivery...atalower price. i Data Systen'lls Desigdn,,\I/'n/c\:.ozo26
i i i organ Drive, Norwooaq,
For further information, call or write Data 13 517/769-7620 TWX: 740-336.0120
Systems Design today. A data sheet and WESTERN RSN S
price list will be forwarded to you Dista Systenis Pesign, Inc

immediately. 2560 Mission College Blvd., Suite 108
® Trademark of Digital Equipment Corporation Santa C|ara' CA95051 Tel: (408) 727-3163

CORPORATE HEADQUARTERS: Data Systems Design, 3130 Coronado Drive, Santa Clara, CA 95051
Tel: (408) 727-9353 TWX: 910-338-0249
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A MONOLITHIG 4-DIGIT
THAT REPLACES UP

THE ICM 7217/27
Direct drive for up to 1” LED’s

DIGITS

COMMON-ANODE
LED DISPLAY

1

{W g }é%b?fé%%%”gémﬁ oF
RUN MIN/SEC o ) EXTERNAL EQUIPMENT
/4
> 13— RUN HRS/MIN \‘ % [D’;
i ;g:ws 1? : 1 n 4 8 £ : s 7{??’};8 VD+3
Z 1;) :_—OV'F 7 2 ] 1/0 DIS. CONTRO@L
X i COUNT IN V_b
A e W G
Sl N crom e v LoRD A T
Rs < 750 + d
b il [0 i s
10K RESET c
PRESET swa —l— [
Vt ———o o0 o—
RESET sws —1—
V- —0 O
PRECISION ELAPSED TIMER OR COUNTDOWN TIMER
ANOTHER FIRST FROM INTERSIL FEATURES
The ICM 7217/27 is the first family of 4-digit * On-chip direct drive to multiplexed
up/down counters that will directly drive large 7-segment LED displays.
multiplexed LED displays. Common-anode or » Four-digit presettable up/down counter.
common-cathode. The common-anode devices * Presettable register continuously compared to
typically drive 200 mA per digit, 40 mA per the counter.
segment peak, for bright displays. Or for lower * BCD input/output port, carry/borrow, zero,
power and display cost, go common-cathode and equal outputs drive TTL directly.
and use a calculator-type display. Either way, * Leading Zero Blanking and Display Blank

no external drivers or resistors are needed. control provided.



UP/DOWN GOUNTER
TO 20TTL PAGKAGES

* Low power standby mode —300 iA typical system costs. For example, the ICM 7217CIPI
with display off. is only $6.10 in lots of 100.

*» Cascadable: 8, 12 or more digits in blocks THE TIME IS NOW
of four. 5

For full information on the most versatile
up/down counter/display drivers on the
market, call your nearest Intersil Sales Office,
Franchised Distributor, or return the coupon

* Counting speed: Guaranteed 0 to 2 MHz,
typically S MHz.
* Single T'TL —compatible 5V +10% supply.

TIME OR UNITS below. MAXCMOS™ is a trademark of Intersil Inc.
The ICM 7217/27 offers a decade count to INTERSIL SALES OFFICES:

9999 or timing count of 5959. Time events. CALIFORNIA: Sunnyvale (408) 744-0618,

Count events or frequency. Set limits on the Long Beach (213) 436-9261 « COLORADO:

time or count. Cascade for more digits. Count ~ Aurora (303) 750-7004 « FLORIDA: Hollywood
can be continuously displayed, or display may (305) 920-2442 « ILLINOIS: Hinsdale (312) 986-5303
* MASSACHUSETTS: Lexington (617) 861-6220

@ “uzcn while conttEng 10§ SRR DL, » MINNESOTA: Minneapolis (612) 925-1844
Schmitt trigger on the count input allows « NEW JERSEY: Englewood Cliffs (201) 567-5585
accurate counting —even in noisy « OHIO: Miamisburg (513) 866-7328 » TEXAS:
environments. Dallas (214) 387-0539 « CANADA: Brampton,

wP BASED OR HARDWIRED Ontario (416) 457-1014
The ICM 7217’s are designed for hardwired, INTERSIL FRANCHISED DISTRIBUTORS:

Advent (IND, IA) » Alliance * Anthem * Arrow
* Bell Industries * Cardinal * CESCO ¢ Component
Specialties ®* Components Plus ® Diplomat (FLA,

user-programmable applications, using
thumbwheel switches for loading data and

simple SPDT switches for chip control. The MD, NJ, UT) » Harvey (upstate NY) » Kierulff *
ICM 7227’s are designed to interface to micro-  LCOMP ¢ Panda ¢ Parrott * R.A.E. Ind. Elect. Ltd.
processors where data input, output and chip * RESCO/Raleigh * Schweber * Summitt » Western
control are directed by the processor. Microtechnology Sales  Wyle ¢ Zentronics Ltd.

INTERSIL 2

TRUE VERSATILITY r
We think the ICM 7217/27 will become the |
industry standard in applications such as: :
machine tool controllers, tachometers, i
hourmeters, limit set timers, speedometers, =
instrumentation, film projectors, uP? controlled |
man/machine interfaces —in short, virtually :
anywhere versatile programmable up/down 1 I'm counting on you.
counting or timing must be displayed. : —— Send me complete information on the
I
I
I
|
I
i
I
1
|
I
I
}
I
|

Analog Products — Low Power

10710 No. Tantau Ave., Cupertino, CA 95014
Tel: (408) 996-5000 TWX: 910-338-0171
(800) 538-7930 (outside California)

ICM 7217/27 up/down counter/timer
LEADERSHIP IN CMOS _ Send me your Mark Twain poster
The ICM 7217/27 is the latest in Intersil’s
series of MAXCMOS™ LSI devices incorpor-
ating direct drive for panel meter size LED
displays. And, they offer levels of versatility
and integration which can dramatically cut

Name

Company

Address

City State Postal Code________



COMMUNICATION CHANNEL

BROADBAND COAXIAL LOCAL AREA NETWORKS —

PART 2: HARDWARE

Mark A. Dineson

Sytek, Inc, Northwest Engineering Laboratory

13333 NE Bellevue-Redmond Rd, Bellevue, WA 98005

Broadband media concepts are implemented primarily
with off the shelf CATV hardware. Low cost signal splitters
and taps achieve branching of cables, and commercial
repeaters (line amplifiers) ensure adequate signal levels
throughout the system. Mean time between failures for
these devices has been established at 400k hours or better
in large installations. Fully redundant repeaters are also
available, and status monitoring equipment for these units
has recently been introduced. All equipment is mass pro-
duced and highly reliable, thanks to the CATV industry.

Ease of maintenance is an attribute of the cable used in
broadband coaxial networks. Should a cable be snapped,
crushed, or otherwise seriously damaged, the entire service
can be restored by the addition of one splice connector. In
many cases, repair time is less than an hour, depending on
the available technical control facilities.

In general, broadband network topology is not impacted
heavily by the services provided in a single cable system.
Conventional star, tree, and multiple hub topologies may be
implemented, and the complexity of a broadband system
topology can range from the very simple to the tremendous-
ly convoluted. However, the system can very often be im-
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plemented using only one cable. Unless specifically pro-
hibited by analog gateway devices, all signals in a frequency
division multiplex (FDM) system appear at each and every
outlet. The simplest ‘‘gateway’’ device may be an analog
filter, designed to channel portions of the spectrum to
specific network areas.

Broadband designs encourage creativity and allow it to
be realized to the greatest extent. Modems are available in
many types and performance ranges for broadband systems.
Basic units operate with RS-232 interfaces up to 9600 bits/s
asynchronously, and may occupy from 100 to 400 kHz of
spectrum. Synchronous modems are available in data rate
ranges to 19.2k, 56k, and 512k bits/s.

Modems in the megabit range are available by special ar-
rangement; their specifications depend on considerations of
class of service, interface, and bandwidth. All units exhibit
low error rates, ranging from 10-® to 10~ !, depending on
the type and size of the network.

Packet communications units (PCUs) are currently nearing
commercial availability. They are the intelligent modems
required to support broadcast-type packet networks with
backbone rates to 3M bits/s/channel. With reference to the

COMPUTER DESIGN/JULY 1980



Is your data scrambled ?

We can fix it sunny-side up!

At Dynatech we know how to prepare network software and operating procedures. The result is
management systems. Our management and sunny-side up data — just as you like it.
control architecture unscrambles your hardware,

Our basic ingredients are:

® Switching and patching interface management @ Network management and control systems design

and real time monitorin
g ® Remote control and channel access systems

® Dyna-Test™ simulation, diagnostic and data

] : : . Haddl
recording equipment Hardware and line substitution

Give us a call for the recipe.

Telephone: 703-569-9000
7644 Dynatech Court
Springfield, VA 22153

Diagnostic instruments available for
rent or lease from United States
Instrument Rentals, Inc.

Available on GSA Schedule

A DYNATECH COMPANY
®Dyna-Test is a trademark of Dynatech Data Systems.
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Commitment.

[t's one of those over-used words in danger of losing
all meaning.

Not so for system houses and computer system
manufacturers. To you, commitment is the difference
between a supplier who leaves you in the lurch. And
one who doesn't.

At Century Data, we understand that our success
depends entirely on your success. And that broken
shipment promises can mean a lot more to you than
delayed drives.

Clearly weTe in this together. You'll see that attitude
reflected in everything we do.

Take our products. No one offers a broader selec-
tion of rotating disk drives. Our Trident has earned
a reputation as the industry’s most reliable removable-
pack drive, in capacities from 25 to 600 MB.

Marksman is making a hit as the Winchester with
built-in intelligence. It gets you to market quickly, with-
out time wasted on controller development. It's available
now — hard-tooled —in 10, 20 and 40 MB capacities,
with or without built-in controller.

Hunter is gaining attention as the superior split-
pack cartridge drive, combining 16 MB removable and
up to 80 MB fixed. And the same reliability and main-
tainability proven in thousands of Tridents.

We've made the commitment to pump new life into
Diablo cartridge drives. We couldn't be more delighted
with Xerox's assignment to us of Diablo drive mar-
keting. You can count on us as an eager, dependable
source of supply.

The future looks even brighter as we listen to you.
And the results are starting to show. The need for
lower costs per megabyte led to development of this
600 MB Trident. Priorities have been made out of your
need for more self-diagnostics and built-in intelligence.
An intelligent Hunter is on the way. And more capacity
for the Marksman.

Unlike few other disk drive manufacturers, we are
able to draw on the resources of Xerox research to
keep us—and you—on the leading edge of storage
technologies as they develop.

Customers come to us for our products, then come
back because we perform. With service. Support.
Dependable delivery. And extra effort.

What it comes down to is this: Commitment may be
just a word. We expect you to judge us on our actions.
Then see if you can find a better word to describe our
approach to this business.

Call or write Century Data Systems, A Xerox
Company, 1270 North Kraemer Blvd., Anaheim, CA
92806. (714) 632-7500.

Century Data Systems

A Xerox Company
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YOU CAN GOUNT ON US
FOR THE ENTIRE CENTURY.




service types listed in the Table ‘‘Broadband Data
Devices,”” the characteristics of rf modems may be further
analyzed.

- Fixed Frequency Modems

These are the oldest and most prevalent types currently
available. They are normally crystal controlled, and are

" characterized by rate/bandwidth figure, data rate, interface,

and operation. Generally, these modems have an almost
linear cost/bandwidth curve based on efficiency. A syn-
chronous modem capable of 19.2k bits/s and occupying 100
kHz of spectrum space may cost only $700. At this same
data rate, one occupying 15 kHz of spectrum may be priced
at $3000. Modulation method and filters account for the
cost difference.

Fixed frequency modems are crystal controlled for
several reasons. Phase modulation techniques usually used
to encode data require low phase noise with high stability in
the local oscillator in order to achieve low bit error rates.
Because of the simplicity of crystal control, the cost of these
modems is generally low, and the crystal approach is
prevalent for this type of modem. Furthermore, the broad-
band medium requires the modem to maintain its relative
frequency position. Any appreciable frequency drift in a
modem would cause degradation in an adjoining channel.

Crystal controlled modems are characterized by several
production difficulties. These include individual adjust-
ment requirements, and the need to stock literally hundreds
of different crystals. They also require readily available
repair facilities in order to reduce the need for stocking
spare modems of many different frequencies.

The modulation technique generally used in crystal con-
trolled modems allows rather simple modulation at rates up

to several megabits per second. Reception of the biphase or
quadriphase modulated signals contributes most to the
modem cost. Interfaces currently available for these modems
include RS-232-C for asynchronous and synchronous units to
48k bits/s, CCITT V.35 for synchronous modems from 56k to
1.5M bits/s, and special interfaces for the higher rates.

Synchronous modems will operate in multipoint environ-
ments, allowing the system to support polled bisynchronous
applications. They are also capable of switched carrier
operation. In the case of high speed units, most provide
either polled or contention operation, and easily accom-
modate packets and file shipping.

Frequency Agile Modems

These are synthesized carrier types, and use modulation
techniques compatible with synthesis. Their speed and ap-
plication determine the number of carrier channels such
modems provide. At low and medium speeds, up to 56k
bits/s, these units may offer as many as 240 channels.
Switches or computer control accomplish channel selection.
Agile modems offer two primary advantages over their fixed
frequency counterparts. First, there is a minimal requirement
for sparing; only a few units will achieve full sparing capacity.
Second, allowing intelligent equipment to assign links by fre-
quency opens up a whole new area of networking capability.
Interfaces available for agile modems include RS-232-C,
v.35, and TTL (direct logic). Synchronous links are accom-
modated by internal clock only, and computer control of
channels is parallel TTL-compatible. Since agile modems are
a bit more expensive than fixed frequency types, their use
demands a more critical analysis of system requirements,
especially in the light of cost effectiveness.
(continued on page 22)




Perkin=Elmer

presents a

complete rethinking

of the cartridge
disk drive.

S
H T
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Introducing

VANGUARD I.
Simple.
Reliable.
Economical.

To create better back up storage for the
office systems of tomorrow, we rethought
the role of the cartridge disk drive.

We wanted a totally new cartridge drive
that would satisfy systems requirements
for backup store and audit trails.

That would meet the needs for working
and archival storage in small business
systems.

That would offer the compactness
needed for desk-mounted peripherals.

That would provide a high speed single
storage system at a price that would give
systems designers something to think
about.

The result was the cartridge drive for the
systems of the 80's—VANGUARD L

We built VANGUARD 1 24 inches deep
for in-desk or rack mounting. We gave ita
capacity of up to 20 megabytes and a stand-
ard cartridge disk interface for industry-
wide compatibility.

To make VANGUARD I easy to maintain
and service, we built it in simple modules.
That makes maintenance a matter of min-
utes instead of hours. (VANGUARD 1 can
be broken down into subassemblies in less
than seven minutes, reassembled quickly
with minimum tools.)

And to reduce the need for maintenance
we gave it an air moving system designed
for maximum cleanliness and minimum
temperature rise in the media chamber.

VANGUARD 1 is everything we think a
cartridge disk drive should be. Simple.
Reliable. Fast. Universally compatible.

Call or write today for a preview look.
And let us know what you think about our
rethinking. Perkin-Elmer, Memory Products
Division, 7301 Orangewood Avenue,
Garden Grove, CA 92641. Call toll
free 800-631-2154. In California, call
(714) 891-3711.

PERKIN-ELLMER
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Thyratron—A hot
in which a contrg

American eagle—The eagle narrow-
ly defeated the turkey as Americas
national symbol. Although fa

carry off children and la les
cannot lift more th & eight
pounds. Com 7 ederal pro-
ntcl1952 after the

eatened by egg collec-
ers and sterilization by DDT.

Slide Rule—An analog calculator
based on the logarithm. Develo d in
1630 and perfected by a F, “‘é
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trig functi rtually disappeared
afte rance of the inexpensive
elec tC calculator.

from heated su

covered b i While working on the
ligh . of many electron tubes.
Out by the semiconductor.

Whale—Huge mammals which re-
versed evolutionary trend by returning
to the sea 60 million years ago. Once
proliferating in all the oceans of the

world, whales were reduced to 2,000
animals before controls w. @ed.
Valued for their oil, wﬁ e first
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Alligator—A cousin of the crocodile,
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Oncethey averaged 18 ft fr @
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The low-density bipolar PROM will
never become an endangered species.

MMI is committed to producing bipolar PROMs from 256 bits up,
in volume, as long as you need them.

You may have heard rumors you’ll be forced to
specify only 4K-or-denser bipolar PROMs, because
low-density PROMs won’t be available much longer.

Don’t believe it.

MMI makes PROMs from 256 to 8K bits now, and
we’ll continue to make them in the future. That’s a
commitment that means something, coming from the
company that ships more bipolar PROMs than
anyone else in the world.

Our PROM product line is alive and well.

MMI’ leadership in bipolar technology is clear. We
introduced the 1K bipolar PROM in 1971, and the
world first 2K, 4K and 8K bipolar PROMs shortly
thereafter. Now we have a 16K bipolar PROM in
development. But even though we will continue to
develop denser and faster versions, we’ll never lose
sight of the low-density PROM. In fact, watch for
MMI’s announcement of a new family of faster 1K

and 2K PROMs to complement our current line.
These new PROMs will have access times ranging
from 45 ns to 60 ns and a power consumption range
of 65 mA to 130 mA.

Find out why our commitment to bipolar is
important to you.

Discover how the PROM and other bipolar products
are flourishing at MMI. Ask your nearest MMI rep
or distributor for our new, comprehensive LSI Data
Book. You’ll find the answers to your detailed
questions about MMI’s bipolar memory and logic.

Monolithic Memories, Inc.
1165 E. Arques Ave., Sunnyvale, California 94086.

Monolithic
Memories
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UPSTREAM DOWNSTREAM
BANDWIDTH BANDWIDTH
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g5 7
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4 SYNCHRONOUS
FULL-DUPLEX FILE SHIPPING
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35.75 192
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il 111 |

28 ASYNCHRONOUS
FULL-DUPLEX DATA M'T'g;%‘;m‘l‘gﬁ
s CHANNELS AT 9.6k BITS/s it
120 SYNCHRONOUS
FULL-DUPLEX DATA
CHANNELS AT 56k BITS/s
7 AN

5.75 162
TO TRANSLATOR FROM TRANSLATOR

Basic channel allocation. Properly designed broad-
band system offers tremendous traffic capacity. Us-
ing selected products and technologies, large ter-
minal distribution systems may be accommodated,
as well as host and subsystem'links. “Stacking” of
channels by bandwidth occupancy resembles
microwave and satellite practice, in that maximum
use is made of available media bandwidth, where
possible, by frequency division multiplexing

Packet Communication Units

PCUs are actually intelligent interfaces to a packet backbone
channel. They receive data from a user or host device in
synchronous or asynchronous mode, format them into
packets, and broadcast the data at a high rate onto the coax-
ial backbone. Distributed control of the shared backbone
medium permits support of thousands of bursty terminal
subscribers.

The PCU is a fixed frequency intelligent device. It accepts
and buffers characters from a standard interface, and
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creates a packet of information. When the receiver side of
the modem senses the backbone channel carrier “‘low,”” it
broadcasts the buffered packet onto this line. The format-
ted packet contains addressing and error control informa-
tion in addition to the packet data. When the appropriate
destination address is detected at the receiving PCU, the
packet is shifted into memory. The reverse process is then
performed on the packet data and the information is sup-
plied to the receiving party.

PCUs may be supplied with protocol translators that allow
the high speed bus to service many different user terminal
types on the same channel.

Agile Packet Networking

Agile PCUs are useful where the basic network load is too
high to be handled by a single packet channel. This may
become a problem when bursty subscribers are replaced or
augmented by smart terminals or minicomputers, or when
response times become critical. These demands bring
substantially more data traffic onto the backbone and may
slow system response to the users. Agile PCUs provide
dedicated channel allocation by activity. That is, when a
subscriber wishes to request a file transfer, a screen of
graphics, or something similar, he is switched to a second-
ary set of file transport channels, thereby offloading the
shared packet network base.

Connectivity in this type of system is assigned by channel
allocation, not by the medium. Unless the designer has
taken specific steps to limit access, all of the signals submit-
ted to a broadband network appear at all taps in the net-
work. This allows subscribers to move locations and
designers to add functions virtually at will.

Summary

To generate the topology of a broadband system, showing
only the basic tree or star hybrid of its form, is a straight-
forward project. A complex system, however, must be
broken down into layers, each corresponding to a particular
service, bandwidth, data rate, and control mechanism. To
be realistic, connectivity for a broadband system may be
just as complex as that of its conventional counterparts. The
“Basic Channel Allocation’’ chart shows slots assigned in
the channel space of a single broadband cable.

As may be seen, the capacity of one cable is immense.
The capability to provide links for terminal, processor, com-<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>