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The Class of 77

It's the Kennedy 9000 Series Digital Tape Transports—
the culmination of years of experience in defining,
designing and refining a product line. All Kennedy
Tape Transports possess features foundin no other
i line — features such as front accessible off-line
ey test panel, linear non-contact (Mag Pot) position
sensor, interchangeable electronics and capacitive
linear-loop sensing on our vacuum column machines.
Performance is equally impressive, with data
transfer rates to 200KHz and tape speeds to 125 ips.
But features and performance are only part of the story.
Kennedy products have always been designed and
built to be the finest in the field.
We call it class. So will you.

KENNEDY CO.

540 W. WOODBURY RD., ALTADENA, CALIF. 91001
(213) 798-0953
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Series 1 users can now add mag tape memory
capability to their Series 1 (Models 3 or 5) instal-
lation! The new DATUM seven- or nine-track

system permits recording densities of
200 bpi NRZ through 1600 bpi,
phase-encoded. Speeds: from 12.5
ips through 125 ips. As many as four
transports can be used.

Individually driven tape drive [/O ports.
Read-after-write parity checking. Quartz-
crystal-generated timing. Interfaces to
industry-compatible drives.

The system incorporates the new DATUM
“Universal User’s Adapter’ a device that
allows connection of external devices to the
Input-Output bus of Models 3 or 5 of
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the IBM Series 1 computers. The Adapter operates
in the “cycle -steal” mode while exchanging 16-bit
words with the computer. With this Adapter,
Series 1 users can tailor their system to their
own exact requirements, even to the extent
of interconnecting several computers.

New!
DATUM
Tape
System
for
IBM
Series 1!

Diagnostic and operational software is
included with each system. Color-coordinated
cabinets can be ordered. Service and
installation are offered throughout the U.S.
Deliveries are 90 to 120 days ARO.
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Peripheral Products Division

1363 S. State College Blvd.

Anaheim, California 92806

TWX: 910/592-1289+ 714/533-6333
Telex 68-5579
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WESTERN ELECTRONIC SHOW AND CONVENTION

Advances, trends, and applications of electronic technology in microcom-
puters, LSI devices, automatic test equipment, semiconductor devices, and
switching power supplies, among others, are explored during the in-depth
technical sessions featured at WESCON/77

COMPCON 77 FALL

Commencing with tutorials emphasizing the design and applications of micro-
processor systems, and outlining the emerging distributed processing tech-
nology, the IEEE Computer Society International Conference examines
advances of technology in relation to micro, mini, and maxicomputers

DESIGN DECISIONS ACHIEVE PRICE/PERFORMANCE BALANCE

IN MID-RANGE MINICOMPUTERS

by J. Craig Mudge

Selecting and designing capabilities into a mid-range minicomputer for a
wide spectrum of user applications are accomplished by evaluating com-
ponent improvements and relative costs

SOLVING MASS-PRODUCED ROM PROGRAMMING PROBLEMS WITH
BASE REGISTERS

by John A. Carroll :

Standard ROMSs, containing microcomputer programs, can be produced
economically on a large scale by incorporating base registers, a hardware
facility that links various software segments into a complete system

MULTIPLEXER SYSTEM REDUCES COST OF TERMINAL INTERFACING

by Austin Lesea and Nishan Urkumyan

Through careful determination of both hardware and software factors and
their inter-relationships, a microprocessor-based multiplexer system s
achieved that handles 32 EIA RS-232-C compatible terminals, and yet is
compact, reliable, and cost-effective

FIFTH PRIZE—MICROPROCESSOR/MICROCOMPUTER APPLICATION
CONTEST—ELECTRONIC DIET CONTROLLER

by Karen M. Moran

The need of many people to control their diets practically can be fulfilled
with a microprocessor-based controller which allows monitoring of principal
diet elements with clinic-like precision

AN ASYNCHRONOUS ARBITER RESOLVES RESOURCE ALLOCATION
CONFLICTS ON A RANDOM PRIORITY BASIS

by K. Sge Hgjberg

A random priority arbiter with “n” parallel input channels is a solution
to multiple requests and arbitration decisions for sharing of & common
resource

DUAL SYSTEM DEVELOPS SOFTWARE FOR TWO INDEPENDENT
MICROCOMPUTERS AT SAME TIME

Two programmers can develop software for different microprocessors simul-
taneously at approximately three-quarters the cost of two systems



You know now that;
western peripherals
isSNUMBERONE
in Magnetic lape
Controllers for

DATA GENERAL

NOVA and

DIGITAL EQUIPMENT CORPORATION

PDP-11 minicumputers.

You should also know
we make the best

Disc Gontrollers for
these minicomputers too.

For all NOVA’'s, NOVA-emulators and PDP-11’s-Like our
Tape Controllers, the Western Peripherals Disc Controllers
are fully embedded. Engineered to take advantage of the
latest in solid state technology, they offer the best combi-
nation of performance, reliability and cost. Features that
make them preferred include: Total DG and DEC software
compatibility, media compatibility, and accommodation of
virtually any cartridge drive including front load, top load,
or 10-high up to 100 megabytes.

WRITE FOR COMPLETE INFORMATION

western peripherals

(714) 991-8700 - TWX: 910-591-1687 - Cable: WESPER
1100 Claudina Place, Anaheim, CA 92805
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New Concept in
Digital Filtering
Multiplier-Accumulator
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175 ns, 12 bits - $140 in 100’s | TRW LS Products

An Electronic Components Division of TRW, Inc.,

IDEAL FOR One Space Park

= FFT Processing = Sum of Products Redondo Beach, CA 90278

= Digital Filter — s Complex Multiplication Please send data sheets on the new 12x12 bit parallel
Recursive = General Signal Multiplier /Accumulator.
Non-Recursive Processing Applications

Subtractor— Single Chip, Bipolar, TTL.

The new TDC-1003J features controllable accumulation
and subtraction. It requires much lower power than equiv-
alent MSI multiplication-accumulation systems, yet fea-
tures much faster speed.

Let us show you how you can add functions, simplify the
design...and reduce total circuit cost. Contact your local
TRW Electronic Components field sales office or call us
at (213) 535-1831, or send the coupon. = NP SN ey N S i -

TRW/ s probucTs

...from a company called TRW

COMPANY

DIV/DEPT MAIL CODE

ADDRESS

CITY
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LCALENDAE] .

CONFERENCES

SEPT 6-9—Conf on Digital Processing of
Signals in Communications, University of
Technology, Loughborough, England. INFOR-
MATION: Conference Secretariat, Institution
of Electronic and Radio Engineers, 8-9 Bed-
ford Sq, London WCIB 3RG, England

SEPT 6-9—COMPCON Fall (IEEE Computer
Soc Internat’l Conf), Mayflower Hotel, Wash-
ington, DC. INFORMATION: COMPCON
Fall ‘77, PO Box 639, Silver Spring, MD
20901. Tel: (301) 439-7007

SEPT 6-10—INELTEC ‘77, U.S. Computer
and Peripheral Catalog Exhibition, Basel,
Switzerland. INFORMATION: US. Dept of
Commerce, Domestic and Internat’l Business
Administration, Catalog Exhibition Section,
Washington, DC 20230. Tel: (202) 377-3973

SEPT 7; OCT 4; and OCT 27—Invitational
Computer Conf, Boston Marriott, Newton,
Mass; Radisson South, Minneapolis, Minn;
and Cabana Hyatt House, Palo Alto, Calif.
INFORMATION: B. J. Johnson & Associates,
2503 Eastbluff Dr, Suite 203, Newport Beach,
CA 92660. Tel: (714) 644-6037

SEPT 19-21—-WESCON (Western Electronic
Show and Convention), San Francisco, Calif.
INFORMATION: William C. Weber Jr, Gen'l
Mgr, WESCON, 999 N Sepulveda Blvd, El
Segundo, CA 90245. Tel: 1-800-421-6816

SEPT 25-28—EASCON-77 (Electronics and
Aerospace Systems Conf), Sheraton Nat'| Ho-
tel, Arlington, Va. INFORMATION: Wayne
Shufelt, EASCON-77 Publicity Chm, Sperry
Univac, 2121 Wisconsin Ave, NW, Washing-
ton, DC 20007. Tel: (202) 338-8500

SEPT 26-28—Distributed Computer Control
Systems Internat’l, University of Aston,
Birmingham, England. INFORMATION: IEE,
Savoy Place, London WC2R OBL, England

SEPT 26-29—13th Electrical/Electronics In-
sulation Conf, Palmer House, Chicago, III.
INFORMATION: R. E. Pritchard, 1717 How-
ard St, Evanston, IL 60202. Tel: (312) 491-
1662

SEPT 27-29—Military Electronics Defense
Expo 77, Wiesbaden, West Germany. INFOR-
MATION: Joseph Maurer, Industrial & Sci-
entific Conf Mgmt, Inc, 222 W Adams St,
Chicago, IL 60606. Tel: (312) 263-4866

OCT 3-5—Sym on Computer Application in
Medical Care, Washington, DC. INFORMA-
TION: IEEE Computer Society, Exec Secre-
tary, PO Box 639, Silver Spring, MD 20901,
Tel: (301) 439-7007

OCT 3-6—EUROMICRO Sym, Amsterdam,
The Netherlands. INFORMATION: Ted Holt-
wijk, Philips Elcoma, Bldg BAE 2, NL-Eind-
hoven, The Netherlands

OCT 4-6—NEPCON Central ‘77 (Nat'l Elec-
tronics Packaging and Production Conf),
O’Hare Internat’| Trade and Exposition Ctr
and Hyatt Regency O'Hare Hotel, Rosemont,
IIl. INFORMATION: Industrial & Scientific
Conf Mgmt, Inc, 222 W Adams St, Chicago,
IL 60606. Tel: (312) 263-4866

OCT 6-8—3rd Internat’l Conf on Very Large
Data Bases, Tokyo, Japan. INFORMATION:
James Gabbert, MIT Sloan School, 50 Me-
morial Dr, Rm E53-330, Cambridge, MA 02139

OCT 6-12—Stockholm Internat’l Technical
Fair, Stockholm, Sweden. INFORMATION:
Radley Communications Ltd, 509 Madison
Ave, New York, NY 10022, Tel: (212) 838-
9215

OCT 9-15—INTELCOM ‘77 (Internat’l Tele-
communications Exposition), Atlanta, Ga. IN-
FORMATION: Barbara Coffin, Promotion
Mgr, Horizon House Internat’/l, 610 Wash-
ington St, Dedham, MA 02026. Tel: 1-800-
225-9971, (617) 326-8220

OCT 10-13—10th Conv of Electrical and
Electronic Engineers in Israel, Tel Aviv. IN-
FORMATION: Daphna Knassim Ltd, 444
Madison Ave, New York, NY 10022. Tel:
(212) 688-7072

OCT 17-20—ISA/77 (Instrument Society of
America Conf & Exhibit), Internat’l Conv
Ctr, Niagara Falls, NY. INFORMATION:
Instrument Society of America, 400 Stanwix
St, Pittsburgh, PA 15222, Tel: (412) 281-
3171

OCT 18-20—Internat'l Conf on Modeling
Semiconductor Devices, Lausanne, Switzer-
land. INFORMATION: Secretariat des Jour-
nées d'électronique, Dept d'électricité-EPFL,
16 chemin de Bellerive, CH-1007 Lausanne,
Switzerland

OCT 19-20—10th Annual Electrical Con-
nector Sym, Cherry Hill, NJ. INFORMATION:
Electronic Connector Study Group, Inc, PO
Box 1428, Camden, NJ 08101. Tel: (609)
424-4014

OCT 25-27—Semiconductor Test Sym, Cherry
Hill, NJ. INFORMATION: Mrs. R. J. Sunder-
land, Secretary and Registrar, Test Sympo-
sium Committee, PO Box 2340, Cherry Hill,
NJ 08034. Tel: (609) 424-2400

OCT 28—Society for Information Display
(SID) One-Day Technical Conf, Sheraton
Inn/Airport, San Diego, Calif. INFORMA-
TION: Dan Heflinger, DatagraphiX, Inc,
PO Box 82449, San Diego, CA 92138. Tel:
(714) 291-9960

OCT 31-NOV 2—AIAA/IEEE/NASA Com-
puters in Aerospace, Hyatt House Hotel,
Los Angeles, Calif. INFORMATION: Hugh
Harrington, Dept E411, McDonnell Douglas
Astronautics, PO Box 516, St Louis, MO
63166. Tel: (314) 232-9102

NOV 2-4—AUTOTESTCON ‘77 (IEEE Inter-
nat’l Automatic Testing Conf), Dunfey's
Resort, Hyannis, Mass. INFORMATION: Eu-
gene B. Galton, Gen’l Chm, AUTOTESTCON
71, RCA Corp, PO Box 588, Burlington, MA
01803. Tel: (617) 272-4000

NOV 7-11—Electronic Components 77, U.S.
Trade Ctr, London, England. INFORMA-
TION: Robert Connan, Office of Internat’l
Mktg, US. Dept of Commerce, Washington,
DC 20230. Tel: (202) 377-3465

NOV 8-10—Compec UK ‘77 (Computer Pe-
ripherals Exhibition), Wembley Centre, Lon-
don, England. INFORMATION: Iliffe Pro-
mations Ltd, Dorset House, Stamford St,
London SE1-9LU, England

NOV 8-10—MIDCON, O'Hare Cony Ctr and
Hyatt Regency Hotel, Chicago, IIl. INFOR-
MATION: W. C. Weber Jr, IEEE, 999 N
Sepulveda Blvd, El Segundo, CA 90245. Tel:
(213) 772-2965

NOV 8-11—COMPSAC ‘77 (IEEE Computer
Soc Software & Applications Conf), Sher-
aton-O'Hare Motor Hotel, Chicago, Ill. IN-
FORMATION: Prof Stephen S. Yau, Dept of
Computer Science, Northwestern U, Evan-
ston, IL 60201. Tel: (312) 492-3641

SEMINARS

AUG  22-26—Microcontrollers  6800-8080,
Rowntowner Motel, Rochester, NY. INFOR-
MATION: InfoScope Inc, PO Box 681, E
Brunswick, NJ 08816. Tel: (201) 238-2220

SEPT 19-21—Minicomputers, U of Chicago,
Chicago, Ill. INFORMATION: William A.
Kulok, New York Mgmt Ctr, 360 Lexington
Ave, New York, NY 10017. Tel: (212)
953-7262

SHORT COURSES

SEPT 7-9—Computer Programming for the
Non-Programmer; SEPT  12-16—Telecom-
munications Policy Problems; SEPT 14-16—
Software Design for Data Communication
Systems; and SEPT 19-23—Modern Data
Communications, George Washington U,
Washington, DC. INFORMATION: Director,
Continuing Engineering Education, George
Washington U, Washington, DC 20052. Tel:
(202) 676-6106, 1-800-424-9773

SEPT 12-16—Bubble Domain Technology,
UCLA, Los Angeles, Calif. INFORMATION:
Continuing Education in Engineering and
Mathematics, Short Courses, 6266 Boelter
Hall, UCLA Extension, Los Angeles, CA
90024. Tel: (213) 825-1047

SEPT 26-30—Mini/Microcomputer Systems,
Milwaukee, Wis. INFORMATION: John T.
Snedeker, Dept of Engineering, U of Wis-
consin-Ext, Civic Ctr Campus, 929 N 6th
St, Milwaukee, W1 53203. Tel: (414) 244-
4193
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our worldwide micro
dwarfs anything

We're mtroducmg over 100 compatible
MPU family components this year.
DM068A21P

DMCSB?OP

One-Chip Microcomputer

L—_IMC387OCP

One-Chip Microcomputer

[JMC3870L

One-Chip Microcomputer

[JMC3870CL

[]MC6800CP

Microprocessor

DMCGBOOMTL

Microprocessor

[ JMERR0ehL

[ JMCe802P

Microprocessor + RAM & Clock

DM06802CP

Microprocessor + RAM & Clock

[JMCe802L

Microprocessor + RAM & Clock

DM06802CL

Microprocessor + RAM & Clock

Byte-Organized RAM

MCM681OML

I_’ Dnﬁéjé}w

|:|M06821CP

| Interface Adapte:

DMC6821CL

Peripheral Interface Adapter

DMCM681OCP

DMCM681OMTL

Peripheral Interface Adapter

DM068A21 L

Peripheral Interface Adapter

DMCGSB21 P

Peripheral Interface Adapter

DMCGBB21L

Peripheral Interface Adapter

DM06821 MTL

Peripheral Interface Adapter

DMC6821ML

Peripheral Interface Adapter

DMC684OP

Programmable Timer

DM0684OCP

Programmable Timer

[ R
[JMCeg4oCL

Programmable Timer

DMC68A4OP

Programmable Timer

DM068A40L

Programmable Timer

[JMC68B40P

Programmable Timer

DMC6884OL

Programmable Timer

E]MCGB4OMTL

Programmable Timer

I:] MC6843P

Floppy Disk Controller

DM06843L

Floppy Disk Controller

DM06844P

DMA Controller (1.0 MHz)

D MC6844L

DMA Controller

DM06845P

CRT Controller

[:I MC6845L

CRT Controller

D MC6846P

MC6802 Combo

DMC684GCP

C6802 Combo

M C6846L

[:IMC68SOCP

Asynch. Comm. Interface Adapter

¥

DMC6850MTL

Asynch. Comm. Interface Adapter

DMCGSSOML

DM0685ZCP

Synchronous Serial Data Adapter

D MCG68A52P

Synchronous Serial Data Adapter

D MC68A52L

Synchronous Serial Data Adapter

L__|MC6852MTL

Synchr Serial Data Adapter

D MC6854P

Advanced Data Link Controller

[JMC6854CP

Advanced Data Link Controller

|:| MC6854L

Advanced Data Link Controller

[JMCé854CL

Advanced Data Link Controller

DMC68A54P

Advanced Data Link Controller

DM068A54L

Advanced Data Link Controller

DM068854P

Advanced Data Link Controller

DMCGSBS4L

Ad ed Data Link Controller

DM06854MTL

Advanced Data Link Controlle

DMCGB?SP

Clock Oscillator/Driver—

[JMCe875L

Clock Oscillator/Driver—

D MC68488P

ral-Purpose Interface Adapter

D MC68488CP

General-Purpose Interface Adapter

D MC68488L

ral-Purpose Interface Adapter

DMC684880L

I-Purpose Interface Adapter

|:| MC68A488P

ral-Purpose Interface Adapter

Asynch. Comm. Interface Adapter

ﬂ

|:| MC68A488L

ral-Purpose Interface Adapter

D MC68B488P

eral-Purpose Interface Adapter

I:] MCB8B488L

General-Purpose Interface Adapter

DM068488MTL

[JMCM6830CL

1K ROM

DMCMGSASOP

1K ROM

DMCM68A30L

1K ROM

DMCMSSBBOP

1K ROM

DMCMSBBSOL

1K ROM

DMCMSSSOBCL

8K ROM

DMCM68A308P

8K ROM

DMCM68A308L

8K ROM

DMCM6831 6AP

16K ROM

DMCM6831 6AL

16K ROM

MCM68A316EL

16K ROM

itan. |

2nd Quarter, 1978

MMC6801

‘oprocessor

3rd Quarter, 1978

|:| MC6809

Microprocessor

o
O Introducing Now
O To Be Introduced

Frequency Range
MC68XX = 1.0 MHz
MC68AXX = 1.5 MHz
MC68BXX = 2.0 MHz

Temperature

MC68XX = 0°C to +70°C
MC88XXC = -40°C to +85°C
MCB8XXMT = -55°C to +125°C
MC68XXM = MIL-883

Package

MC68XXP = Plastic
MC68XXL = Ceramic
Pin-Out Variations
Suffix A, Suffix E

COMPUTER DESIGN/AUGUST 1977



computer commitment
you’'ve seen.

2 k Bytes ROM
10 1/0 Lines
3 Lines Timer

MC6802 Two-chip minimum system

Here, on a single chip, is a
complete MC6800 micropro-
cessor, plus a clock and 128
bytes of RAM. The first 32 bytes
of that RAM can be held in a
low-power mode for memory
retention during power-down
situations. Add the soon-to-be
available MC6846 ROM-I/0O-
Timer combo circuit, and you
have a complete, cost-effec-
tive minimum microcomputer
system.

The glory of it all is total
compatibility: not just software
compatibility, but software and
hardware compatibility plus bus
compatibility. The powerful
MC6802 instruction set is

identical to the MC6800. Total

compatibility with the M6800
Family; there’s no need for extra
training, and no need for dif-
ferent or additional hardware
or software. It also means the
MC6802 is easily expanded to
65K words.

Select either the plastic or
ceramic-package MC6802.
Bothareavailable. Remember,
too, that the MC6802 features
standard TTL-compatible inputs

and outputs, and that it inter-
faces readily with either fast or
slow memories. A little dash of
design genius permits the
6802toincreasethecosteffec-
tiveness of operation by allow-
ing the substitution of a4 MHz
crystal in lieu of the normal
1 MHz crystal.

6800 MPU

AT
VY
<%t

=28 - The payoff

i on Motorola’s
microprocessor commitment
is strikingly evident when you

review the chart of our 1977
introductions. This group of
compatible microcomputer
system components gives
Motorola the broadest and
most effectively coherent
range of microprocessors and
related devices offered for your
systems. Something for nearly
everyone, and growing fast.
An output of this magnitude
takesaglobal commitment like
Motorola’s, with manufacturing
and second sourcing on three
continents, and field opera-
tions throughout the world.

We're planning 1977 intro-
ductions in the non-M6800
microcomputer component
area as well. You'll be seeing
these additional payoffs on our
MPU commitment soon.

Measure these results of
Motorola’s microprocessor
commitment against your
system design criteria. Let us
demonstrate how Motorola can
do the job for you.

|
|

To: MOTOROLA SEMICONDUCTOR PRODUCTS, INC. |

DIRECT ACTION

Motorola Microproducts, 3501 Ed Bluestein Blvd., Austin, Texas 78721
| have an immediate requirement. Please call me. Phone

My application is:

NAME

___TITLE
FIRM DEPT.
ADDRESS _

CITY/STATE/ZIP __

MOTOROLA Semiconductors

The mind to imagine. .. the sKill to do.
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LETTERS TO THE EDITOR

To the Editor:

Prosser and Winkel (“Mixed Logic
Leads to Maximum Clarity with Mini-
mum Hardware,” Computer Design,
May 1977) have made an incorrect
generalization when they conclude
that no textbooks emphasize the
mixed logic approach to logical de-
sign. Several texts, including The
Design of Digital Systems, by Peat-
man (McGraw-Hill, 1972) and Fun-
damentals of Digital Systems Design
by Rhyne (Prentice-Hall, 1973), in-
troduce this technique and make ex-
tensive use of its capabilities as a
combinational design tool. The latter
text has even been in use within the
Electrical Engineering Department at
the University of Wyoming, Winkel’s
“home base,” for the past several
years.

The real problem with the use of
mixed logic (or the “polarity indicator
system” as the current ANSI-IEEE
standard calls it) is the use of the
circle or bubble to represent the low-
TRUE condition. This has been pop-

ularized in industrial practice, even
though it uses the same symbol to
represent both logical inversion and
negative-TRUE polarity assignment. In
an attempt to clarify this situation,
many different approaches to denoting
polarity have been introduced, in-
cluding the H/L trailing letter
espoused by Prosser and Winkel, and
the use of plus and minus signs carried
along with each logical symbol name.
The ANsr-IEEe standard currently in
effect adds a new symbol, a triangular
wedge, that indicates when input or
output signals are negative-TRUE.
Widespread acceptance of this sym-
bol is yet to be seen.

Unfortunately, the approach to logic
design that is recommended in the
ANSI-IEEE standard insists upon the use
of either a polarity based system
(wherein the logical NoT function is
never used) or the use of a fixed-
polarity system. As Prosser, Winkel,
and several others have pointed out,
the combined use of both the NoT and
changes in polarity results in a most

straightforward methodology for digi-
tal systems design.

Tom Rhyne
Texas A&M University
College Station, Tex

The Authors Reply:

Tom Rhyne’s textbook does indeed
espouse mixed logic design. Rhyne
emphasizes the vital distinction be-
tween logic level and voltage level;
and although we do not enjoy his
choice of notation, we are delighted
to have this use of mixed logic pointed
out to us. The Peatman textbook does
not use mixed logic, instead using the
positive-true convention (p 70 and
subsequent examples). Peatman’s
small circle represents a logic inver-
sion, rather than a voltage conven-
tion. As we have seen, this leads to
unnecessary complications.

Franklin Prosser
David Winkel
Indiana University
Bloomington, Ind

To the Editor:

I commend your journal and authors
Prosser and Winkel on the recent ar-
ticle concerning mixed logic.! I have
been applying the logic concepts out-
lined in that article in my designs
for over 15 years. I also teach a
course in logic design and include
these concepts in my lectures.

Computer Design published two
articles on mixed logic in 1970-
1971.23 1 thought that those articles
presented a very ambiguous approach
to the problem and stated some of my
ideas in a letter to the editor.* Several
other letters on the subject followed,
and I received several personal letters
from design engineers that expressed
agreement with my position.

Now, seven years later, a prob-
lem still exists concerning the prac-
tical and logical concepts of using
mixed logic in logic design. Prosser
and Winkel have done an excellent
job of stating the problems and dem-
onstrating the clarity obtained in
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correct mixed logic designs. The prob-
lem still exists because engineering
texts gloss over these mixed logic
concepts, if they mention them at all,
and do not leave the student with a
clear understanding of what it’s all
about. I too, like Prosser and Winkel,
hope that experienced and new design
engineers will adopt these concepts
that lead to superior designs.

References
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J. S. Byrd
E. I. du Pont de Nemours & Co
Aiken, SC

Computer Design wishes to in-
vite readers to offer comments,
criticisms, ideas, and sugges-
tions relating to the computer
industry and to material covered
in the articles and departments
of this magazine. Letters offer-
ing thoughtful comment on sub-
jects of key interest will be pub-
lished.

Letters to the Editor should be
addressed:

Editor, Computer Design
11 Goldsmith St
Littleton, MA 01460
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Floppy
Typewriter?

What's a floppy typewriter? We don’'t know. We haven't seen one either. But if you're
developing one that requires an AC motor in the range of 1/150 to 1/2 horsepower, 3.1
to 4.69 inches dia., we are confident we can supply you the motors you need.

Why Robbins & Myers? Because we have a wealth of experience in designing and
manufacturing electric motors to meet the unique motor requirements of computer
peripheral, word processing, and business machine industries. If you are designing a
disc drive, printer, I/O device, or even a floppy typewriter, we are probably already
making a motor similar to the one you want, and can customize it for you.

Our application engineers would welcome the opportunity to discuss your specific
motor or gearmotors requirements. Telephone them at (614) 446-4012. Or request
catalogs D-1150 and D-1171 from Electric Motor Division, Robbins & Myers, Inc., P.O.
Box 508, Gallipolis, Ohio 45631.

[Rq Robbins & Myers

Electric Motor Products
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COMMUNICATION CHANNEL

by John E. Buckley
Telecommunications Management Corp
Cornwells Heights, Pa.

Computerized Voice Network Control

Recent “Communication Channel” columns have dis-
cussed the nature and application of the revised AT&T
tariffs, particularly the Wide Area Telecommunications
Service. These tariffs define communications services that
are widely used for both data and voice communications
requirements. Major changes with respect to both rates
and structure automatically impact a wide spectrum
of information system users and applications. Unless
these changes are quickly assessed with respect to each
individual environment, many systems unknowingly and
unnecessarily incur higher communications costs.

The largest segment of communications users com-
prises business administrative voice applications. Data
communications activities are embedded in a number of
such applications. As discussed last month, the trend of
these newer communications service tariffs is to provide the
user with less visibility into the source of this communica-
tion cost as well as with fewer alternatives to maximize
the value returned on his monthly communications in-
vestment. Communications system management unfor-
tunately is evolving toward more estimate-derived rather
than factually-based decisions.

Communications common carriers (ie, telephone com-
panies) in attempting to minimize their billing costs are
also reducing usage visibility and restricting network de-
sign alternatives. An additional factor that must be con-
sidered in light of these continuing tariff trends is the
economy potentially available from various private line
tariffs as alternatives to the switched network tariffs such
as the Wide Area Telecommunications Service (WATs)
Tariff (FCC Tariff No 259).

Communications system designers and managers have
typically been very selective in their application of pri-
vate or leased lines, such as foreign exchange service or
tie-lines, due to the highly limited permissible calling
area. A foreign exchange service to a remote city must
be limited to that city’s metropolitan area and perhaps
selective surburban areas in order to realize anticipated
calling cost savings and to avoid toll charges generated
from the foreign exchange line. Unfortunately, the ac-
ceptable calling area for such a foreign exchange service
is not easily identified. Permitted calling area of a wWATs
line can be defined with respect to area codes which com-
prise part of the called number. A permitted “local” call-
ing area for a foreign exchange service would typically
consist of a few hundred randomized telephone company
central office designations or an extensive list of city and
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town names that are not necessarily known to the call
originator. In such an environment, personnel procedural
adherence can reasonably be expected to be quite low.
The result, therefore, has been the limited use of such
foreign exchange services on either a local or national
basis.

Under the revised wATs rates the cost per minute for a
band 1 warTs call would be approximately $0.276 assuming
the average monthly line utilization of 40 hours. A foreign
exchange service to a major city in that band (New York
to Philadelphia) would cost approximately $0.063/min
for a foreign exchange service carrying the same traffic
volume. While such a dramatic cost savings should gener-
ate a high demand for such private line services, the
operational complexity tends to negate any such potential
value.

Both of these management concerns of increasing visi-
bility and the application of alternative network services
has significantly stimulated the demand for computerized
communications systems. The access, control, and monitor-
ing of these various communications network services
must be under the direction and supervision of a com-
puterized switching system. These computerized branch
exchanges (cBx) have rapidly established all the tradi-
tional nonprogrammable voice-grade communications
switching systems as obsolete.

“Computerized pBx Systems” (“Communication Chan-
nel,” Computer Design, May 1976, pp 14, 19) discussed
the concept of this blending of computer and telephone
system technologies. Of the cBx examples discussed in
that column, the Rolm cBx system and the Western Elec-
tric Dimension system have emerged as the leading com-
puterized telephone systems by virtue of installed popula-
tion. The Dimension system is provided exclusively
through the AT&T operating telephone companies, on a
state-tariffed monthly rental basis, while the Rolm cBx
system is available as an interconnect system. As such,
the functions available with a Dimension system may
vary according to the individual state’s communication
tariff provisions; all Rolm cBx systems provide the same
capabilities. For purposes of illustration, therefore, the
role of a computerized telephone system in this discussion
will relate to the Rolm cBx system.

Increased Visibility

In order to properly manage any dynamic environment,
the means must be available to constantly measure the
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activities and events within that environment. This prem-
ise, coupled with the magnitude of costs associated
with a communications network, further emphasizes the
necessity for such visibility. In addition, that visibility
must be timely. It would be totally academic to analyze
the communications activity of six months ago in order
to formulate communications network decisions for next
month. Particularly during periods of unusual change,
such as a rate increase or reconfiguration of a communi-
cations network, management must be able to rapidly
ascertain any value impact and quickly adjust accordingly.
This can only be achieved by a call recording environ-
ment under total control of the network’s communications
manager.

Many communications facilities with a major monthly
expense often have no way of monitoring or tracking
their actual usage and hence the value returned from
that monthly investment. Such facilities would comprise
local calling, In-waTs, tie-lines, and foreign exchange
services. Actual calling usage data for toll calling and out-
ward-wATs service can typically be obtained from the
associated telephone companies for an additional charge,
and with a significant delay from the time of the call to
the time the data are available.

A computerized communications system will record all
calling activity by individual calls for every incoming as
well as outgoing call, regatdless of the actual communica-
tions facility utilized. This basic information must be
coupled with the call destination identification, and for
outgoing calls, the call origination identification. Selective
compilation of this cBx-produced usage data enables the
manager to properly assess the present value of the com-
munications network and accurately identify network
modifications that would return an even greater value.

Many times the course of action required to realize an
improved value rate of return includes significant calling
procedural modifications. These procedures usually in-
volve a large, dynamic number of personnel to be re-
trained and/or excessively complex, required procedures
such as foreign exchange service calling procedures. The
result is that communications system management, aware
of the required network changes, resigns itself to the
reality of a continued inefficient system with its associ-
ated lost value. It is therefore necessary that total calling
usage visibility be provided in a timely manner by the
cBx and that usage also be controlled by the same
cBX system without significant personnel participation.

Alternative Network Services

Since the cBx performs individual call routing decisions
based on stored tables and instructions, user personnel
have minimal call procedure participation. When person-
nel have no procedures to follow, it logically follows that
they will have no procedures from which to deviate. This
simplified fact constitutes the design philosophy of these
CBX systems.

Many foreign exchange service applications that were
not implemented due to calling procedure complexities
are now totally feasible. A list of telephone company
central office designations permitted to be reached via a
foreign exchange service can be stored in the cBx mem-
ory. Whenever a call is entered for a telephone number
in that remote central office, the connection is automatical-
ly established using the foreign exchange service without
any participation or awareness of the call originator. This
same automatic routing of outgoing calls to other com-
munications facilities such as waTs also assures the proper
placement of calls for minimum cost and maximum value.

CRDS

THE MICRO FLOP-11 CAN DO YOUR PDP-11V03
JOB FOR YOU . .. AT HALF THE PRICE
... AND IN HALF THE SPACE

Functionally identical to the PDP-11V03, the MF-11 uses a 10-1/2"” rack mountable or table top enclosure
which houses the dual floppy system, and a 4 slot backplane to accommodate the LSI-11 Microprocessor.
The LSI-11 can be purchased from CRDS as part of the MF-11
system, or you can choose to purchase the MF-11 without
the LSI-11, and install your own LSI-11 within the enclosure. .
® Up to 28K of MOS Main Memory . I
@® Available with LA36 DEC Writer Il or VT52 DEC Scope Terminal
The basic MF-11 System includes the 10-1/2" enclosure with front panel console, Shugart’s SA800 dual
floppy system with Controller/Interface card, four slot backplane, and power. Many options are available
including the LSI-11 (KD-11F) Microprocessor with 4K mos. memory.

Base Price without LSI-11 included: $3,440.00 @ Base Price with LSI-11 included: $4,290.00
If you need a microcomputer/floppy disk system with industry standard hardware, reasonable delivery and at
an excellent price, why not give us a call.

FD-11—CIRCLE 8 ON INQUIRY CARD

OTHER Lo-Cost dual floppy system having total software
CRDS compatibility with PDP-11 and LSI-11. Controller contains
PRODUCTS: Bootstrap Loader, self tester, formatter and processor
interface on single quad card.

Charles River Data Systems, Inc., 235 Bear Hill Rd., Waltham, MA., 02154 (617) 890-1700

Features:

@ Compact Version of PDP-11V03

® Total Software compatibility without modification
RT-11 @ e FORTRAN IV

® IBM 3740 Format

® Bootstrap Loader, Self-Tester, and Formatter

® Optional Double-Sided Drives

KS-15—CIRCLE 9 ON INQUIRY CARD

from 8K to 131K.

Add-on core memory for the PDP-15. Eliminates need for MX-
15 Multiplexer for capacities beyond 32K. Add-on capacity

CIRCLE 10 ON INQUIRY CARD
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Even local metropolitan and suburban areas in which
the cBx is located can be called for greater value by the
design and automatic loading of a local foreign exchange
network. A typical metropolitan area could charge $0.25
for a 5-min call to the city’s suburbs. Most intrastate
tariffs provide businesses with a free calling zone if the
call enters the public telephone network at a point in the
suburbs. This zone can typically encompass an area of
10 to 15 miles surrounding the suburban telephone ex-
change. Foreign exchange services from the metropolitan-
located cBx into various suburban areas can provide free
local calling with automatic call routing based on the
destination telephone central office designation. A monthly
charge of approximately $100 is typical for a suburban
foreign exchange service. Assuming it is only 50% utilized
with these typical 5-min calls, a company would be paying
only $0.104/call for a normal $0.25 call. Such a local
network could reduce local calling cost by approximately
58%. Visibility of these local calls would permit the proper
design of such a local network as well as allow its con-
tinued maintenance and management.

The lowest cost/call is only part of the calling value
algorithm. The resulting network must, at the same time,
provide the legitimate calling personnel with a grade of
service that does not conflict with their calling availability.
Few calls can actually be classified as emergency calls
that cannot wait for a busy communications facility to
become available. Most calls that bypass a busy wats or
foreign exchange facility incur toll charges because of
the call originator’s concept of convenience and efficiency.
The call itself could wait a few minutes for an available
facility, but the call originator does not want to continually
attempt to find the desired communications facility’s avail-

= N
The probes for
the PRO!

4 of the 25 reasons you should
be using the new KK 600
Series Logic Probes

Pulse — will capture and display a single

5NS (200 MHZ) Pulse.
Single or Dual Threshold®

“I"" or "Hi"” full time — DC to 200 MHZ

“0" or “Lo" full time — DC to 200 MHZ

® Kurz:Kasch,Inc.

ELECTRONICS DIVISION
BOX 1246

1501 WEBSTER STREET
DAYTON, OHIO 45401
(513) 223-8161
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ability. In view of a better grade of service prompted by
the call originator’s requirements rather than the call’s
actual degree of urgency, most communications networks
are configured with more trunks than are actually required.

Call queuing addresses the resolution of call urgency
and caller’s efficiency. When a cBx system, in attempting
to automatically connect a call, encounters a busy facility,
the call is placed into a waiting queue. This table in the
cBxX memory identifies the desired destination telephone
number and location (extension) of the call originator.
The table also must have the ability to prioritize these
queued calls on a first-in, first-out basis similar in con-
cept to that used in digital message or data switching
system output message buffers. When the desired facility
becomes available, the originator is then called by the cBx
and the destination telephone number automatically dialed
from the queue table. This capability has relieved the
call originator of the time-consuming task of repeatedly
attempting to access the busy communications facility or
waiting for the facility’s availability with the telephone in
hand. The convenience and efficiency criteria of the
typical call originator has been properly satisfied. Actual
experience has shown a call queue duration of up to
10 min is easily absorbed by the calling personnel’s pe-
ripheral business activities, resulting in virtually no call-
delay complaints. -

With respect to the communications network value,
maximum loading on a minimum number of communica-
tions facilities can be realistically achieved and maintained.
Analogous to the historical technique of switchboard
operators’ placing all calls for personnel, the resulting
experienced grade of service is totally compatible with
the vast majority of users.

This equilibrium between network cost and grade of
service is particularly critical with the revised wats tariff.
No longer is usage and hence cost calculated on a per
facility basis. The use of average line loading to determine
cost renders the usual decision to add one more line con-
siderably more significant than a few additional monthly
dollars. If a present band 1 wats trunk group has a total
of five trunks and carries an accumulative usage of 23,500
min, the monthly cost would be $4643.50 with the revised
tariff. This network configuration would typically present
a call blocking factor of nine busy signals for every 100
call attempts (9:100-P09). By adding one more band 1
measured time wATs line, the grade of service would im-
prove to approximately 3:100, yet the monthly cost would
increase to $5030.06. This is an increase of 8.3%. Under
the previous warts tariff, that improvement in the grade
of service would have increased the charge from $3900.50
to $3949.50, an increase of $49/month (1.3%).

It is therefore mandatory for every communications
system manager to realize the network limitations imposed
by these recent communications service tariffs. The in-
creasing lack of provided visibility coupled with decreasing
network design and configuration alternatives must be
compensated for by computerized monitoring and control
of these networks. It is equally imperative that the capa-
bilities and functions that can be implemented in these
computerized telephone systems be under the complete
control of the communications network management and
certainly not within the exclusive domain of the vendor
of the associated communications facilities and services.
It is encouraging to note that through these network man-
agement techniques provided by computerized control,
communications network value can be not only maintained
but also improved, in spite of the continuing philosophy
of the communications tariffs to deny such visibility and
control to responsible communications network manage-
ment.
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and TALOS
does it best?

Sound a little strange ... Not Really! Throug t dry of a Talos standard, rear-
projected or back-lighted Digitizer used in conjunctid®with a computerized study of x-rays,
vital pictures of Debra's beautiful eyes or teeth, her lungs, her perfect bone structure can be
digitized and committed to the memory of some lucky computer. Further, her entire ward-
robe can be created with the aid of a TALOS digitizer.

Dilgl;ltitzlers are the eyes of a computer and Talos CYBERGRAPH™ units have “‘seen” a lot of
applications.

Advertising Cartooning Engineering Military Seismology
Agriculture Cellular Research  Environmental Studies Movies Stress Analysis
Aircraft Control Clothing Forrestry Natural Resources Text Editing

Animal Research  Data Reduction Interactive Graphics Order Entry Topography
Architecture Dental Inventory Control Orthodontia Waveform Studies
Astronomy Design Land Reclamation Pathology Weather Forecasting
Astrophysics Drafting Mapping Pattern Generation

Cartography Education Medical P. C. Boards

So, if you want a digitizer to help you visualize, imagine, create, diagnose, etc., ask for Talos.
We have the widest range of sizes and configurations available anywhere.

balos

For the complete story contact: TALOS SYSTEMS INC.
Dept. A101 e 7419 East Helm Drive e Scottsdale, Arizona 85260 e (602) 948-6540

Talos really does do it best!
—
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You don't have to think big

One of the biggest names in big computers The whole family—from the world’s first

just became one of the biggest names in mainframe on a board to the top of the line
small computers. —will carry the Sperry Univac label.

Because Sperry Univac just acquired Of course, these machines were always
Varian Data Machines. Lock, stock, and a good buy. But now they're assured of all the
slide rule. service and support that Sperry Univac can

From now on, Varian's complete line of command. All the former VDM employees,
mini's will be brought to you by the mini- all the dollars, all the dedication.

computer operations of Sperry Univac. What's more, we're totally committed to
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to think Sperry Univac.

supporting and enhancing Varian's current
product line.
Write to us at Sperry Univac Mini-computer
Operations, 2722 Michelson Drive, Irvine,
California 92713. Or call (714) 833-2400.
The fact is, Sperry Univac is going to be
a big success in small computers.
Sperry Univac. Mini's that think like —

mainframes.
CIRCLE 13 ON INQUIRY CARD
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Programmable Controller
Approved for SDLC/HDLC

Data communications network proto-
cols require considerable interface in-
telligence because of the high level de-
cisions and responses being trans-
mitted and received. To fill this need
economically, a programmable multi-
protocol mos Ls1 device, developed by
Standard Microsystems Corp, Haup-
pauge, NY, processes both spLc and
HDLC protocols.

COM 5025 is a 40-pin monolithic 1c
that uses the copLamos™ n-channel
silicon gate process and operates at
speeds to 2M baud. The universal
synchronous receiver/transmitter pro-
vides dedicated control and imple-
mentation of major protocols, includ-
ing bit-oriented types such as spLc,
HDLC, and apcce, and byte-oriented
BisYNC and ppcmp, and is the first
programmable chip controller ap-
proved for these protocols. It is pro-
cessor-compatible (8- or 16-bit), and
direct TTL-compatible, and contains
selectable protocols and a 3-state in-
put/output bus. Data, status, and
control registers are double buffered.
Full- or half-duplex operation is pro-
vided by means of independent trans-
mitter and receiver clocks.

Data lengths are individually select-
able for receiver and transmitter from
one to eight bits. Data, status, and
control registers are linked to a master
reset which initializes them to spLc
protocol on power-up. A built-in main-
tenance feature tests operation of the
chip by performing data loop-around
internally.

The controller is responsible for all
higher level decisions and for inter-
pretation of some fields within mes-
sage frames. The degree to which
this occurs is dependent on the proto-
col being implemented. Receiver and
transmitter logic operate as two totally
independent sections with a minimum
of common logic.

For bit-oriented protocols such as
spLc, HDLC, and Apcce, the device
provides bit stuffing and stripping,
automatic frame character detection
and generation, and residue handling.
Messages which terminate with a par-
tial data byte are accompanied by the
number of valid data bits available.

Options for bit protocols include
variable length data (1- to 8-bit
bytes), error checking—16-bit poly-
nomial CRCc (or ccrrT)—primary or
secondary station address mode, ex-
tendable address field to any number
of bytes, extendable control field to
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two bytes, and idle mode to transmit
flag characters or mark the line.

For byte-oriented protocols, auto-
matic detection and generation of
sYNC characters is provided; options
include variable length data, variable
sync characters (5, 6, 7, or 8 bits),
error  checking—16-bit  polynomial
crc (or ccrrr)—as well as odd/even
parity, deletion of leading sync char-
acters after synchronization, and an
idle mode to transmit sync characters
or to mark the line.

The chip is compatible with speci-
fications described in IBM General
Information Bulletins GA27-3093 and
GA27-3098 and IBM Systems Journal,
Vol 15, No 1, 1976 (G321-0044),
EIA Standard RS-334, ccrrt Standard
X.25, and Anst X353 and XS34/589.
Typical cost (in 500 to 999 quantity)
is $61.40/unit.

Circle 400 on Inquiry Card

Tests Study Use of
Fiber Optics in Secure
Communications Systems

Three advanced development models
of fiber optics, built by International
Telephone and Telegraph Corp,
Hughes Aircraft Co, and Harris Corp,
are being studied by the Electronic
Systems Div of the Air Force Sys-
tems Command as a way to protect
communication of sensitive informa-
tion. Tests are being conducted by the
Sandia Laboratory in Albuquerque,
NM, and the Optical Communica-
tions and Components Laboratory of
Rome Air Development Center’s
Deputy for Electronic Technology at
Hanscom Air Force Base, MA 01731.

Optical fiber = communications,
which have no radiation of signals
to give away message content, are
being extensively tested to determine
if they can resist attempts to tap into
communication circuits, the degree of
protection they offer, and their full
capabilities. Fiber optics is expected
to offer greater message handling,
lighter equipment, and lower over-
all system cost. Next phase of the
development program will be based
on results of this evaluation.

Switching Systems
Achieve More Throughput
With Processor

Designed for high efficiency control
of telegraph, telex, and teleprocess-
ing networks, the DS 714 /81 version
has been added to the DS 714 com-
puter-directed message/data/circuit

switching systems. It is based on an
advanced cpu (also compatible with
the other family members) which
provides more flexibility and traffic
handling capability.

Data 1/0 functions are divided
optimally between software and hard-
ware operating under control of
specialized microprograms. Available
operational modes include message
switching (store-and-forward), core-
cut-through (direct retransmission),
push (analogous-to-true circuit switch-
ing), monitor (combination of core-
cut-through and message switching),
and high speed data chaining.

The, core memory wused in the
processor has an access time of 300
ns and a complete cycle time of 700
ns. Schottky-TTL technology is used
in the circuitry with high speed re-
quirements; semiconductor RAMs are
used to accommodate the 64 index
registers. Execution time has been
reduced from 6 to 2.4 us, and time
to input and retransmit a data char-
acter in the message switching mode
has gone from 22 to 4.6 ps.

Existing software can be used with
the processor. In addition, DAcCOs
(Data Communication Operating Sys-
tem) has been developed by Philips
Telecommunications, PO Box 32,
Hilversum 1301, The Netherlands as
a modular realtime system with
multiprogramming on' up to 16 levels
and multitasking facilities.

Various multiprocessor configura-
tions are possible. Further enhance-
ments are a family of intelligent
multiplexers designed to handle spe-
cific or mixed types of traffic.

Circle 401 on Inquiry Card

Smart Comimunications
Terminals Handle
Multiple Applications

A line of communications terminals
with the intelligence to handle mul-
tiple applications concurrently is
aimed at moving the communications
field toward “consolidated network-
ing,” rather than having multiple
systems each with its own network
and terminals. The standalone Smarts
terminal controller has three micro-
processors and floppy disc storage
providing general-purpose communi-
cations terminals with a powerful
operating system for file management,
communication control, and editing.
The controller is manufactured by
Scientific Micro Systems, Mountain
View, Calif to the specifications of
Western Union Data Services Co, 70
McKee Dr, Mahwah, NJ 07430.
Shugart Associates supplies the disc.

(Continued on p 20)



Visibly increase your
computing power:

Want results you can see?

Take a close look at the Soroc
IQ 120 CRT terminal. it can augment
the computing power of your sys-
tem and provide customers with more
flexibility than before.

Yet, it's priced low.

With a $750* price tag, our
pricing structure is even more flex-
ible. The truth is, we carry more
feature value per dollar than anyone
in the business.

But, then again, we've always
been the smart buy with features that

include upline, tab, home, and ab-
solute cursor addressing in addition
to the usual forespace, backspace,
downline, new line, and return.

And, besides full or half duplex
conversation mode, the 1Q 120
provides block mode so you can
transmit a line or a page at a time.

What's more, it offers field
protection, auto repeat, and a numeric
pad. Plus 15 switch-selectable baud
rates, 80 x 24 standard format, and a
standard RS-232 interface.

CIRCLE 14 ON INQUIRY CARD

Contact us for more information
today. We think you'll like seeing
things our way.

SOROC Technology, Inc.,

165 Freedom Ave., Anaheim, CA
92801. Call (714) 922-2860. For
those calling outside of California,
call toll free (800) 854-0147, or one
of our authorized distributors.

* 50-99 unit price. Discounts for larger quantities available.

AsSOROC

TECHNOLOGY, INC.
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based on established priority

Architecture of Western Union Data Service’s Smarts Controller. It con-
tains three functionally-oriented microprocessors for fast response and effi-
cient throughput. Basic system has communications, file management, appli-
cation, and system memory and control module boards. The last creates
data bus and determines which module can access system bus or data path,

The communications processor is an
SMS 300 which acts as the communi-
cation front end, executing instruc-
tions in 300 ns. It handles all line
servicing, modem control, and proto-
col, and integrates all terminal de-
vices.

Operating at 300 ns, the disc con-
troller (an SMS 300) dynamically
allocates and deallocates disc space,
maintains all required directories,
and randomly accesses files. A single
disc storage unit stores 270,000 char-
acters in up to 60 operator-named
files.

A Zilog 80 serves as the applica-
tions processor, performing all edit-
ing, providing basic terminal control,
and acting as the command inter-
preter.

The controller supports concurrent
operations in batch or conversational
mode. The terminal can be polled at
any time without interrupting the op-
erator.

Formats can be created by the
operator, or downloaded from the
host computer. They are accessed by
format name, and can be stored in
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a supervisory file for protection. It
is a prompted format system, rather
than full text format.

Self-testing of the controller’s op-
erational functions is automatically
initiated when power is turned on or
when power interruptions last more
than 8 ms. The operator is informed
when the terminal is ready for op-
eration, or when a problem exists.

Offered in a variety of terminal
configurations, the controller will
initially be configured with a com-
mand console and local printer. De-
liveries will begin in the third quarter
of 1977. The controller is equipped
with four ports—two communication
ports that operate at 1200 baud, and
the other two for the console and
printer. By first quarter of 1978,
models operating at 2400 and 4800
baud will be offered.

Prices start at $235/month on a
3-year basis. This includes a key-
board printer, 1200-baud modem, and
maintenance provided by the Cen-
tralized Termicare System and na-
tionwide service centers.

Circle 402 on Inquiry Card

Remote Job Processor
Operates Concurrently
With Other DXS Functions

Allowing simultaneous online inter-
action and batch transmission with a
host computer, the Remote Job Pro-
cessor (Ryp) 2780/3780 emulation
package runs concurrently with all
other functions on the pxs Data Ex-
change System. It supports multiple
rJP lines to allow data transfer to one
or more hosts or Ryp terminals. Emu-
lation is controlled by a set of menu-
driven inquiry/response screens from
model 914A video display terminals.
Functions provide for easy manage-
ment of control parameters, job
creation and submission, statistics,
and emulator status display.

In addition, the package from
Texas Instruments Inc, Digital Sys-
tems Div, PO Box 1444, M/S 784,
Houston, TX 77001 allows transfer
of disc and tape files, including pxs
Terminal Source Editor library mem-
bers. Use of disc files and spooling
of 1/0 compensate for the absence of
multileaving. Set of data stream con-
trol records permits execution of
additional functions.

Communication will operate in
half-duplex mode; 4-wire (duplex)
lines can be used by some data sets
to minimize line-turnaround time.
Dial-up line support includes auto-
answer if that option is provided on
the modem. Package is priced at
$2750.

Circle 403 on Inquiry Card

Cost/Utility Benefits of
Message Switching System
Aid Public/In-House User

As a continuing advance in the
utility of message switching for busi-
ness communications, Tymnet, Inc,
10261 Bubb Rd, Cupertino, CA 95014
has announced the OnTyme System,
available both as an FCC authorized
public message switching service and
as an in-house facility. Designed for
organizations of all sizes, the sys-
tem provides fast, accurate written
communications between geograph-
ically dispersed locations at a cost-
effective rate.

The system has evolved from three
technologies: store and forward mes-
sage switching, online computer sys-
tems, and packet data communica-
tions. Users have a choice of terminal
equipment, as most 110- to 1200-baud
terminals can be used in any com-
bination. These terminals are not
dedicated solely to message com-
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Take it from me,

this microcomputer is no toy!

L L
l

The Digimetric 6000 Series is the turn-key answer
to the development of microcomputer based prod-
ucts. It can get your product or project into pro-
duction FAST because the evaluation, selection,
learning, prototyping and all the other time con-
suming activities have been done by Digimetric.
The Series 6000 is exactly what you need to get a
jump on the competition or to complete an in-house
project on time. It is not a toy or educational “devel-
opment” processor, but a complete microcomputer
system (including features such as power-fail auto
restart). Designed and built from state of the art
componentry, the system is supported by a full

complement of I/O boards and by software that

ranges from our DEMON monitor to realtime
BASIC 6.

Begin with the 6015 processor _
drawer containing a 6800 proces-
sor with power supply, 32K bytes
of static RAM, room for 8 1/O de-
vices, and our total software pack-
age. Add RAM via 16K, 8K or 2K
boards up to 64K, and select 1/0O
boards to fill your needs: every-

thing from an ICOM floppy controller to a dual slope
A/D, or a control card with 8 independent triacs.
Of course there are standard peripheral cards
such as a dual 9600 baud EIA RS232 port, and
an 8-bit duplex 80 kilobaud TTL interface. We also
have a 10 digit BCD input card and a general pur-
pose I/O board if you must design your own. Those
little things, such as a realtime clock and
priority interrupt hardware are standard.

Digimetric may be young in marketing mainframes
and boards, but we have been building micro-
processors into products for quite a while so we
know your needs and problems. The 400 Series
» Counting Scales, and our System
600 Intelligent Work Station (shown at
center) are good examples of our micro-
processor experience. From single
board applications to full systems,
we have designed our products
for tough, cost competitive
environments.
If you are building a processor into your
product or project, the Digimetric Series
6000 is your baby!

SYBRON ~ Digimetric

Digimetric Company, 730 Kalamath Street, Denver, Colorado 80204, (303) 534-1190, Telex 45-712
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munications; they may also be used
for applications such as interactive
timesharing or data base inquiry.

As the principal communications
resource, the TymMnET public packet
network brings packet technology to
message switching users. Comple-
menting TYMNET is wWATs which al-
lows access to and from user termi-
nals throughout the country.

Service users have the capability
of an advanced store-and-forward
system without the capital expense
and management of a private system.
The system can be installed in-house
at any time without changing termi-
nals or operating procedures, and
without losing benefits of TymMNET. It
is modified to meet individual needs,
and can be interfaced to the custom-
er’s other computers. With in-house
use, public service can be used as
backup and to send messages to
terminals on the public network. In-
house users also can concurrently
execute user-written programs.

Features include online inquiry of
message status security procedure to
control authorized use, message con-
trol numbering, group coding of des-
tinations, online retrieval of recent
messages, and provision of traffic anal-
ysis data for management control.
Most data terminals can be connected
with the user-oriented interface.

Fees for the public message switch-
ing service include a $100/month
service charge/customer, $0.05/mes-
sage sent, and charges for terminal
connect time and characters trans-
mitted. Optional data storage is also
available. Average cost of a typical
message (500 to 1000 char) is in the
$0.30 to $0.40 range. Costs of the
in-house version range from $120,000
for small, single processor systems
to approximately $300,000 for large,

redundant systems with extensive
tailoring,.
Microcomputer-Based

Processor Systems Lead to
Third Generation Networks

As the result of a 3-year develop-
ment program, Telenet Communica-

tions Corp, 1050 17th St, NW, Wash-'

ington, DC 20036 has announced
a family of intelligent communica-
tions processors which will permit
customer computers and terminals to
plug into the company’s public
packet network without hardware or

22

software changes. They will be avail-
able to customers beginning in the
third quarter of 1977.

Beginning this year, the micro-
computer-based systems also will be
incorporated into the network as
packet switches and data concentra-
tors, forming a “third generation”
architecture for packet networks.
Improvements in cost performance,
services, and reliability should be
realized.

The TP-1000 processor is designed
as a network access device for cus-
tomer host computers which need to
support only a few remote asynchro-
nous terminals simultaneously on the
network. It can also function as a
concentrator to link small clusters
of terminals at remote customer
locations to the network.

The second version, TP-2000, serves
as a larger-scale network access de-
vice for hosts which support from 12
to 32 remote asynchronous terminals
simultaneously. It can be configured
with redundant microcomputers for
each internal subsystem and utilizes
the international standard X.25
packet-mode network interface proto-
col.

Circle 404 on Inquiry Card

2-Way Communications
Between Systems Offer
Cost-Effective Solutions

Effective 2-way asynchronous or bi-
synchronous communications between
any IBM System/3 (S/3) equipped
for telecommunications and the Sys-
tem 99 small business computer
provide cost-effective methods of
solving distributed data processing
needs for small businesses. Using a
1200-baud model 9666 IBM channel
adapter, model 9665 asynchronous
modem, and/or model 9650 communi-
cations package, all from GRI Com-
puter Corp, 870 Georges Rd, North
Brunswick, NJ 08902, the System 99
can intercommunicate with any S/3
having 1200- to 4800-baud bisyn-
chronous communications facilities.
Standard IBM protocol is binary syn-
chronous communications (Bsc).

For S/3 users who need remote
processing facilities or real-time ca-
pabilities, the System 99 provides
additional telecommunications capa-
bilities. The added features also
allow the System 99 to serve as a
compatible replacement or upgrade
for any IBM Bsc terminals in dis-
tributed data processing networks
using most IBM computers.

Features permit online data col-
lection, and offline or online batched

data transmission. Online conversa-
tional transmissions are possible be-
tween System 99 and its own ter-
minals through the Interactive reG 11
Transmission is in half-duplex mode
over switched, leased, or private lines;
either Asci or EBcpic codes may
be transmitted.

The 9666 channel adapter, priced
at $600, must be purchased with the
9665 modem, costing $645. It is used
with the 9650 communications pack-
age which sells for $4335.

Circle 409 on Inquiry Card

OS Console Support For
Virtual Data Link System
Increases Throughput

Providing a level of control for re-
mote site users similar to that avail-
able from an installed processor, the
console support package allows users
of distributed networks to replace
IBM =masp or jEs multileaving work-
stations with pix m virtual data links.
The data links operate at throughput
rates up to twice that of IBM work-
stations.

The package is offered by Para-
dyne Corp, 8550 Ulmerton Rd, Largo,
FL 33541 to permit users at remote
sites to control jobs transmitted to
central mainframes under synchro-
nous data link control (spLc) protocol.
VTAM/NCP teleprocessing software
normally implemented to support
SpLC protocol is not required; also
eliminated is the rTaM software nor-
mally needed to support multileaving
workstations.

The package allows systems to
operate as HAsp workstations under
0S/MFT, /MVT, or /vs2-svs; and as
JEs workstations under os/vsl or
/vs2-mvs. Full tape drive support
and spLC communications are pro-
vided under any of those operating
systems.

At each remote site, control is
provided for up to 24 peripheral
devices, including card readers, print-
ers, tape drives, and interactive ter-
minals operating concurrently as if
they were locally connected to a
mainframe. Consoles attached to a
remote control unit in a configuration
function as if they were IBM 3277,
3215, or 1052 devices. The system
also allows users to receive os mes-
sages associated with their jobs.

The data link, rather than the
software of the host processor, per-
forms both data compression and
multileaving functions. Software to
support the console package is avail-
able to system users at no charge;
the console adds approximately
$125 /month to the system’s cost.
Circle 405 on Inquiry Card
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Direct input and output
of analog and digital signals
to your computer.

RTP is a family of standard
products that allows direct input
and output of analog and digital
signals to your general purpose
digital computer.

The parameters of RTP design?
Unprecedented reliability. Greatly
reduced maintenance and ease of
servicing. Less engineering de-
sign time for the system designer.
Extending system life through
non-obsolescence. Low cost.

If you’re involved in the design
of a measurement and control
system, we’d like to send you our

1’

FTIIE 7 7007
&/ /4

rrirs

1400 NW 70 Street, Fort Lauderdale, Florida 33309 e

new booklet “Using RTP.” It dem-
onstrates how you can order
standard, off-the-shelf products
and any popular minicomputer,
plug them together, and begin
operation of your measurement
and control system. Localor
remote.

Just circle our number on the
reader service card, or, if your
needs are immediate, call us at
(305) 974-5500. Ask for Larry Buck
or Randy Dailey.

B Computer Products,inc.

RTP.

Us
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Biomation’s new
logic analyzers

give you
both.

When your job is to interface,
integrate and program a complex
new digital logic system, you
want as much information as you
can get.

That’s why we're providing a new
set of tools which let you display
timing information as well as logic
word content—in the language of
your choice.

Our new 1650-D logic analyzer gives
you 16 channels at 50MHz. Our 851-D
gives you 8 channels at the same speed.
Accessories can now give you a logic state (1's
and 0's) display of any 16 stored words; hex

or octal translation; and a vector map of

memory contents. The 8 and 16-channel logic
analyzers feature:

» Pretrigger and delayed trigger recording

« Trigger point can be easily identified

 Latch record mode for fast pulse capture

« Combinational triggering (true or false)

* Movable display cursor that stays with the
data when you switch display modes

« Display expansion, mixed or full, X5, X10
or X20

These are complex instruments and we can't
give you all significant details here. But

please write, call, or use the reader service
card. We want to get this useful information
into your hands. Biomation, 10411 Bubb Road,
Cupertino, CA 95014, (408) 255-9500.

TWX: 910-338-0226.

See us at WESCON
Booths 1151, 53, 55, 57

LOCATION

HEX OR OCTAL
TRANSLATION

CURSOR

Biomation's new 1650-D produces a repetitive display output
reconstructing precisely 500 bits per line for a 16-line timing
diagram on a conventional oscilloscope or CRT display

Separate selection of individual channel outputs allows viewing
of 1, 2...16 channels at one time with automatic vertical expansion

CURSOR
WORD

CURSOR

Map —each word in memory is transformed via two DAC's to
form a unique dot which characterizes that word. All 512 words
of the 1650's memory can be accessed for mapping. The cursor
word is circled in the map as well as displayed at the top of the
screen in alphanumeric form. The cursor may be moved to any
of the points in the map for positive identification of that word
In addition, a map of only 16 words may be selected.

CURSOR

S )

RELATIVE
ADDRESS

TRUTH
TABLE

Logic state — provides memory address location, binary output

of the 16 channels and selectable octal or hexidecimal translation
16 words are displayed at one time with the cursor address
location at the top of the screen. Movement of the cursor control
allows accessing any 16 words of the entire 512 words stored

in the 1650-D. The display control memory can store 16 words
while a different set of 16 is selected from the 1650's main
memory (or a new recording is made). These two sets of 16
words can then be overlayed on the CRT. Any differences will
blink and be easily identified
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Use of Fiber Optics
Is Predicted by
Mid-Eighties

Cost-effective broadband communica-
tions capabilities beyond those of
hardwire systems may be available
by the mid-1980s through fiber optics.
However, more research, develop-
ment, and testing of single-fiber tech-

nology is needed to achieve optimum
design of cable and associated com-
ponents from both cost and perfor-
mance viewpoints; it will be cost-
effectiveness which will determine
the success or failure.

R. Warren Howe, vice president-
marketing of Belden Corp, Geneva,
IL 60134, foresees “fiber optic cables
selling in significant volume, but at
levels that penetrate less than 10%

GORE MEMORY

MAGNET WIRE

TO FIT YOUR NEEDS

If your business is building core mem-
ories that are more sophisticated than a
string around a finger, you should know
about the core wire experts at Magnet
Wire Supply Co. Consider our large and
highly varied inventory of core memory
magnet wire in sizes 38-50 AWG, available
in a host of insulation colors. Resistance
tolerances of £3%or closer when required
and test reports on each spool supplied to
insure consistant product quality and per-
formance. Qur reuseable custom molded

polyfoam spool containers protect the
wire from damage during domestic or
overseas shipments. And for your most
demanding needs we have a complete
line of “ gold plated ” core memory
magnet wires.

When you consider all of these facts
you'll see why more and more memory
manufacturers are turning to Magnet Wire
Supply for their core wire needs.

Because memories are your business. . .
remember us.

REMEMBER US

W

MAGNET WIRE SUPPLY (0.

20731 Marilla St., Chatsworth, Ca. 91311

TWX 910-494-4976 (213) 882-7620
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of the total wire and cable market
as we know it today.” He also added
that the lightguides will not be re-
quired for several years as a standard
item in an electronic distributor’s
product inventory.

Belden Corp designed and jacketed
a prototype cable of six optical fibers
used in July 1976 by Teleprompter
Corp in the first domestic transmission
of cable television signals by light-
wave techniques. Achievements in
cable design and manufacturing tech-
nology, as well as in development of
connectors and associated system
hardware, have been successful. Other
end-user evaluations are continuing
of low signal-loss characteristics of the
single-fiber lightguides for traditional
electronic industry markets; today,
fiber optics is in a market-testing
phase.

Tariff Revisions of
Private Line Services
Are Announced

A revised tariff structure for private
line services of the Southern Pacific
Communications Co, Burlingame, CA
94010 is aimed at achieving rate
stability. Subject to FCC approval,
the company intends to offer these
services for either a 6- or 24-month
commitment, as well as the present
30-day agreement, to meet both tele-
communications needs and require-
ments of specialized common carriers.

Long-term services will be billed
at rates below present short-term
commitment prices. Prior to 15 days
before the end of the service period,
a customer can discontinue service;
otherwise, terms will automatically
be renewed at the prevailing price.
A fixed price will be maintained
throughout the 6-month period.

On a 2-yr agreement, the first
year’s rate will be firm, after which
prevailing rates will be charged as
long as increases are not more than
10% of the original service.

Anticipated Impact of
Revised WATS Portends
Numerous Changes

Massive restructuring in Wide Area

Telephone Service (wats) tariffs,
coupled with the elimination of Tel-
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pak and a rise in Dataphone rates,
will have a “profound” impact on
most larger businesses, with users
facing an impending upheaval in
services and costs. The tariffs call
for elimination of fixed-cost pricing,
establishment of a tapered usage-
sensitive rate structure, regrouping
of In- and Out-wats geographical
areas, and a shift in relative pricing
levels of those services.

This assessment by Harvey L. Pop-
pel, senior vice president of Booz*Al-
len & Hamilton, 245 Park Ave, New
York, NY 10017 is based on a com-
puter-assisted analysis of the rates.
Several conclusions have been drawn.
Heavy users face.gubstantial cost in-
creases; users of longer distance wWATs
may want to investigate leased-line
alternatives. Smaller businesses may
now find some services within their
reach.

It will be more difficult to piggy-
back specialized usages other than
voice communications (eg, data and
facsimile) on waTs; alternatives,
such as specializéd data services, will
be sought. Other significant migra-
tions to and from wats will occur.
Long distance calls may be switched
from waTs to toll; nighttime use of
wATs may be less cost-effective; and
inbound WATs costs may now be
affordable.

Computer-controlled or computer-
monitored waTs users will face un-
anticipated - reprogramming  costs.
Smaller users unable to afford com-
puterized controls will have to con-
sider funneling access to previously
dial-accessible waTs through phone
operators.

The restructuring will force users
to change their mix of wats lines.
The rates will require intelligent
design and tight management control.

Terminal Monitor System
Supports Operation of
Interactive Applications

Common application program inter-
face between the operating system
(os/vs) and user-written programs
is provided by a terminal monitor
system, along with an online data
management capability which enables
data compression without space reor-
ganization. In combination, the sys-
tem’s software can maintain line-
image, structure data transactions,
and support source program library,

interactive processor, process control
device, and application management.

The system operates in a dedicated
or multiprogramming environment,
with services accessed by a 360/370
Supervisor Call routine. User-written
programs may be in ANS COBOL,
PL/1, FORTRAN, or assembly lan-
guage.

Features include terminal-to-termi-
nal message switching, control over
editing and printout, and provision
for remote batch job entry. Security
is provided by project identifier codes
and passwords. Aspen Systems Corp,
Germantown, MD 20767 has designed
the system to operate on IBM 360,40,
370/135, or larger computers, sup-
porting most typewriters and display
and printer terminals.

Circle 406 on Inquiry Card

Processing Systems With
Workstations Meet
Batch-Terminal Needs

Two IBM-compatible, batch-terminal
devices for the 3650 and 3670 com-
munications processing systems, an-
nounced by Comten, Inc, 1950 W
County Rd B-2, St Paul, MN 55113,
are the 7780 and 7781 nasp work-
stations, Both use the system’s com-
munications resources for workstation
control, eliminating the need for sep-
arate control hardware.

The 7780 minimum configuration
consists of a 600-card/min reader
and 600-line/min printer, with an
option to share the system console
for operator communications. In addi-
tion, the 7781 has its own dedicated
console.

Both can be expanded to include
up to six additional card readers and
six additional line printers. Periph-
erals included in the workstations
are the company’s 7305 card reader,
7406 line printer, and 4008 console.

Workstation control is provided by
adding two programs—multileaving
adapter module and multileaving
workstation emulator—to existing net-
work-control software in the process-
ing system. Additional features in-
clude multiple workstation support
from a single processing system, dy-
namic reassignment of peripherals
among workstations, and enhanced
terminal restart capabilities.

Shipments are scheduled for mid-
September, with initial deliveries to
remote nodes in the company’s com-
munications networks supporting IBM
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8-BI6 DISK.4-CPU
uGONTROLLER

for DEC/DGC software

The new AED 8000 mass storage system with micro-
programmable controller can be completely integrated
into your DEC or Data General system. You can now
enjoy patch-free use of any 0S changes generated by
the mainframe manufacturer, because AED's emula-
tion capability ensures continuous compatibility to
standard software. Add to this AED 8000's unique
ability to serve up to 4 CPUs per controller at the same
time, its built-in Error Correction System, and a mul-
tiple-register scroll that displays mainframe register
information plus valuable diagnostic data, and you'll
see why the AED 8000 is way ahead of the competi-
tion. AED's field-proven reliability and fast 45-60 day
delivery make the AED 8000 mass storage system a
serious contender for your disk dollars.

Megabytes per drive

‘ ' N,Q.';ef‘ dfiues per controller




You're staking your reputation
on your first major design
change since 1884.

You'd better take a

good look around before
you pick a MOS company
fo make your microcircuits.




We looked pretty good to them.

With the success of their Athena

2000 home sewing machine,
today we may look even better.

This revolutionary new
machine by Singer can sew 25
different stitch patterns at the
touch of a button. And it's entire-
ly controlled by a single MOS
circuit made by AMI.

Singer eliminated 350 mechan-
ical parts by redesigning around
this dense little chip. At the same
time, they added immensely

Singer did.

to the performance and safety
features of the machine.

We did such a good job on the
Athena machine that Singer gave
us the contract for their next
two models of electronic sewing
machines.

Singer chose AMI because of
our reputation for solving MOS
problems quickly, confidentially
and economically. In the past
eleven years, some of the world's
biggest companies have come to
us for the same reasons.
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We're designing custom chips
for many Fortune 500 companies
like Singer. With your reputation
riding on every product that you
make, maybe you'd better take
a good look at us, too.Write to
Custom Product Marketing, AMI,
3800 Homestead Road, Santa
Clara, California 95051. Or con-
tact your local AMI sales office.
It could be the beginning of

another
success
story. ©

AMERICAN MICROSYSTEMS, INC.
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System 360 or 370 host computers.
Additional deliveries to systems at
host sites are planned for the first
quarter of next year.

Circle 407 on Inquiry Card

Digital Technology
Is Future Basis of
Communications Field

Computer and voice communications
technologies are becoming more and
more alike. That was a key point
made by Robert C. Scrivener, chair-
man of the board and chief executive
officer of Northern Telecom Ltd, when
he addressed the Thirtieth Annual
Meeting of the International Com-
munications Assoc in Toronto, On-
tario, Canada on May 16. He voiced
his satisfaction “that the future is
digital. . . . Had we had the digital
technology 50 years ago, we would
have gone from manual to digital
and wouldn’t have started on analog
at all.”

He pointed out that “digital maxi-
mizes the potential of the basic
thrust of integrated circuit and soft-
ware technology as it has developed
and will be developing. To telephone
companies a digital switch won’t
cost any more than the equivalent
analog switch, but an all digital
network will reduce operating and
capital costs by at least as much as
20 percent as compared to analog.”

As Mr Scrivener noted, telephone
companies are in preferred positions.
They don’t yet have huge investments,
and tax laws encourage them to
modernize quickly. The “companies
can’t wait, but must have voice-data
compatible networks now, in order
to compete and cut costs. The digital
savings will depend on each situation,
but digital flexibility opens all fu-
ture options.” Although it will re-
quire a long time to replace analog
investments, fully digital equipment
is already appearing—such as tele-
phones, terminals, processors, trans-
missions, and switches that combine
to make up complete communications.

However, as computer and voice
communications come closer together
it becomes necessary to maximize the
effectiveness and productivity of
skilled, knowledgeable workers. The
technology, once available, must be
worked into layouts that are esthet-
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ically pleasing, economical, and
flexible, all while being tied into the
massive memory, speed, and capacity
of the digital world. It will be the
skills of the designers together with
the potential of both 1c and software
technologies that will form the com-
munication markets of tomorrow.

With the interconnect debate,
Scrivener personally feels that it
will be competition rather than gov-
ernment regulation that will produce
better results. There is absolutely
no merit, though, in risking the de-
struction of the world’s best and
lowest cost telecommunications that
exist in the U.S. and Canada due to
disputes between industry and gov-
ernment.

To date, the best results have been
obtained by the integrated approach
to telecommunications service evolved
by Bell System in which operations,
research, and manufacturing are
linked under common ownership. It
has been emulated in Canada and
by other countries around the world.

Changes and developments in the
telephone business in North America
are being led by events in the U.S.
At the same time, the close connec-
tion of Canada with the Bell System
has resulted in the Canadian tele-
communications network, its service,
and technical standards, which for
all intents and purposes are the same
as those of the U.S.

The common standards and service
philosophies between the two coun-
tries has, in many respects, formed
a homogenous market for suppliers.
For instance the products designed
for initial introduction in Canada by
Northern Telecom, Inc (the U.S.
subsidiary) are now also produced
in the U.S.

Optimum Price/
Performance Features of
Products Enhance CBX

Contained in “Release IV Software,”
a package of products for the Com-
puterized Branch Exchange (cBx),
are seven major optional, 16 standard,
and several enhanced features. The
major functions announced by Rolm
Corp, 4900 Old Ironsides Dr, Santa
Clara, CA 95050 are Automatic Call
Distribution (acp), Centralized At-
tendant Service (cas), Satellite Op-
eration, Expanded Traffic Capability,
Inward Call Detail Recording (1cpr),
Message Registration, and Standby
Queuing. Among the standard fea-
tures available are Trunk Time-of-

Day Access, 1000 Number System
Speed Calling, and Off-Hook Routing.

For organizations with high incom-
ing telephone traffic from customers,
the acp provides automatic, load-
shared distribution of incoming calls
to a team(s) of available “agents.”
When all agents in a team are
engaged, the cBx connects callers
to a delay announcement, then places
music on the line. Delayed calls are
answered as agents become available
according to priority and order of
receipt. A second delayed call an-
nouncement to a holding caller or
overflow group can also be provided.

The acp supervisor may perform
agent call monitoring, remotely con-
trol status and forwarding of agent
positions and groups, and dynamical-
ly reconfigure Acp operation to meet
varying traffic loads and special situa-
tions. Traffic statistics are continually
gathered and displayed on an op-
tional crr or printer. Four display
types are current status, cumulative
statistics, trunk group statistics, and
agent performance/status informa-
tion.

The cas serves organizations having
multiple installations, by allowing
all attendants to be grouped at one
location, where all incoming calls are
handled. Significant manpower re-
ductions, better telecommunications
system management greater atten-
dant security, and closer attendant
supervision may be achieved. Fea-
tures of standard cBx operation are
unchanged by the addition of cas;
normal cBx attendant service can
also be provided at any of the cas
locations.

Satellite Operation provides a
method of conveniently handling ap-
plications involving multiple geo-
graphically separated installations in
one area. Centralized trunking, at-
tendants, and call detail recording
are provided by this option.

The Expanded Traffic feature al-
lows the cBx user to obtain detailed
data on the traffic carried by the
cBx so that trunk facilities can be
configured for optimum wuser eco-
nomics. Inward Call Detail Recording
allows the user to obtain data on
which stations are receiving calls from
which trunks, and the duration of
these calls. This is particularly useful
for users having In-wats who wish to
allocate costs to various departments
within the organization.

Release IV features will be incor-
porated into cBx systems scheduled
for shipment after Sept 30. They will
be available for reconfiguration of
previously installed cBx systems after
Nov 4. O
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Data General. A la carte.

Now, you can buy our
DASHER™ terminals, even if you
don’t own a Data General computer
system. Select our fast impact printer
and our user-oriented video display.
Both are interface-compatible with
any standard computer system.

Choose either 60 or 30 cps
versions of the DASHER printer,

which has a standard typewriter
keyboard, u/l case, 132 columns.
DASHER display features
a 1920 character screen, u/l case,
convenient detached keyboard,
programmable function keys, and
a monitor that tilts and swivels.
Just as DASHER terminals’
features make them easy to use, their
attractive appearance makes them

easy to fit into any environment.
And of course they are solidly
reliable and easy to maintain, a
Data General trademark. For
more details call your Data General
sales office or nearest independent
supplier of Data General terminals.
Or send the coupon. Even a bit of
Data General in your computer
system 1s better than none.

Send details on [[] DASHER printers [J DASHER displays

[J Have salesman call.

I’'m interested in / terminals.
no. type

Gy _Sae... .. . . TP
Mail to: Data General, Westboro, MA 01581

DASHER is a trademark of Data General Corporation
© Data General Corporation, 1977 CD-8

¢» DataGeneral

It’s smart business

Data General, Westboro, MA 01581, (617) 366-891 1. Data General (Canada) Ltd.,
Ontario. Data General Europe, 15 Rue Le Sueur, Paris 75116, France. Data General Australia, Melbourne (03) 82-1361.
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Look what Ramtek
has done to
graphic terminals.

ABC CORPORATY O
Ty,

SOURCE of SALES

Photograph of Display, unretouched.



Now you can get quality
resolution and a combi-
nation of true graphics
and true alphanumerics
at an affordable price.

Ramtek introduces the new Micrographic
Terminal. No longer do you have to settle for poor
resolution or give up color in economy priced display
terminals. Ramtek gives you a high resolution, flicker-
free display on a resolvable matrix of 512 elements by
256 lines. And you get a choice of black and white or
8 any 8 of 64 colors as well as split or dual screen
capability. The independent alphanumeric refresh
offers you single character addressibility within a
visible matrix of 25 rows of 80 characters that are crisp.
2 sharp and well defined.

Ramteks Micrographic Termimal 1s controlled
by a powerful Zilog Z-80 with
28K bytes of PROM and 16K bytes of RAM

In addition you can program the Ramtek
Micrographic Terminal and give it the dedicated
capability and intelligence you need for your appli-
cation. Ramtek's software gives you TTY compali-
bility and high level graphic functions commanded by
ASCII text strings. You can choose from an extensive
list of options such as floppy disc interface, additional
serial 1/0 ports, alphanumeric overlays, user defined
fonts, color selections and packaged software.

More good news: prices for a black and
white basic system begin al just $4,700 and for color
at only $5,400.

But to fully appreciate the contribution the
Ramtek Micrographic Terminal can make to your appli-
cation, you'll need to know more delails. Just call or
write Ramtek Corporation, 585 N. Mary Ave., Sunnyvale
CA 94806. If you're really in a hurry call us at (408)
735-8400 and ask for Todd Martin

framtek

Our Experience Shows
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DIGITAL TECHNOLOGY REVIEW

Printers Fill Price/Performance Needs
In Expanding Peripheral Market

Geared to meet all computer output
printing needs—speed, quality, cost,
and reliability—and reflecting many
technical innovations, recently intro-
duced printers illustrate the impor-
tance currently placed on peripherals
by manufacturers. Among the tech-
nologies being used are thermal and
impact matrix, ink jet, needle, and
laser beam techniques. Performance
covers the incredible range from 80
char/s to 21,000 lines/min (1 to 350
lines/s).

Medium, Low Speed Units

To reach the rapidly growing mar-
ket found in the small business and
terminal application areas, Data-
products Corp, 6219 DeSoto Ave,
Woodland Hills, CA 91364, developed
its T-80 thermal matrix printer, which
uses a nonimpact, single thermal dot
matrix printing head to offer speed
of 80 char/s. Priced at under $1000
(oEM quantities), the unit has nearly
three times the speed of other units
selling in that range.

High quality print at those speeds
is attained by use of a proprietary

thermal print head. This device,
rather than applying constant heat
to the matrix wires and lifting and
moving the head from the paper to
form each character, leaves the print-
head in constant contact with the
sensitized paper. Matrix wires are
alternately heated and cooled as the
head moves left to right across the
paper. This pulsed heating effect per-
mits high print speeds and simplifies
printhead mechanics.

Circle 140 on Inquiry Card

Operating in approximately the
same speed range as the thermal
printer, the PT-80 printer terminal
from Siemens Corp, 186 Wood Ave
S, Iselin, NJ 08830, is a highly mod-
ular unit that offers a choice of
needle or ink-jet printing and paper
tape or magnetic tape cassette for
storage. Keyboard, printing mechan-
ism, power electronics, interface
adapter, power supply, control panel,
and central device controller are
housed in a desktop unit. All modules
are connected to the single central
control board via plug-ended cables

Modularity of the PT-80
printer terminal allows users
to select needle or ink jet
printing, depending on speed
and number of copies re-
quired. Field-installable ink
jet mechanism (top) outputs
up to 300 char/s with low
noise; the needle mechanism
(bottom) produces 90 char/s
and multiple copies

Producing sufficient character density
for use in printing bar codes, the Cen-

tronics 306 SC incorporates a dot
matrix mechanism such as that shown
at top. Tally’s T-1612 teleprinter in-
corporates a printhead (bottom) that
positions needles and coils for maxi-
mum straight line design, because
needle wear increases proportionally to
curvature

and may be replaced quickly without
adjustments or alignments.

Using the 12-needle printhead, the
unit outputs up to 90-char/s on an
original and up to three carbon copies.
Characters are represented in a 12
x 9 dot format; 9 x 9 dots are used
for printing capitals and lower case
letters, the other 3 x 9 dots allow
the descenders of lower case letters
to be formed below the line for
legibility. Ink ribbon is contained in
a cartridge and has a printing life
of 4 x 10% characters; useful life
of the needle printhead is equivalent
to 100 x 106 characters.

For use where low noise, high
speed operation is an asset, the ink
jet printing mechanism forms the
same 12 x 9 dot characters, by means
of 12 jets in two vertical rows at
a <35 dB noise level. Individual
droplets of ink form up to 300 char/s,
printing back and forth across the
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YOU CHOOSE

s Lo

Data Type Lengths (bits) 1,8,16
Instruction Word Length (bits) ik 1_“ 16 16,32,48
General-Purpose Registers 16 4 8
Hardware Index Registers 15 2 8
Maximum Memory Available (KB) 64 64 56
_Directly Addressable Memory(KB) 64 2 56
Automatic Interrupt Vectoring Standard N/A Standard
Parity Optional Optional N/A
Cycle Time ( nanoseconds 600 800 725
8KB Processor $2200 $2600 N/A
16KB Processor $2800 $3200 $3795
“32KB Processor $4000 $4400 $4995
Multipy/Divide Hardware $ 950 $1400 $1820

Interdata’s 6/16 Ngtponly do wehcost less t?an the I\JJova 3/4 and the
: PDP-11/04, we have more features. Just compare: 16

wins the battle general purpose registers on the 6/16 to simpgl)ify pro-

of the specs. gramming and reduce fetches . . . only 4 in the Nova and
8 in the 11/04; 15 hardware index registers on the 6/16
against 2 for the Nova and 8 for the 11/04; 64 KB of directly
addressable memory instead of just 2 KB for the Nova 3/4
and 56 KB for the PDP11/04.
What's more; all these hardware features enhance the
nimble 6/16's performance. Its cycle time is only 600
nanoseconds, compared to 800 for the Nova and 725 for
the 11/04.
Interdata's comprehensive software drives this powerful
hardware full out.You get the field- proven OS/16 MT2, a
real-time, multi-tasking operating system providing in-
stantaneous response to events, while allowing the user to
minimize memory by storing non-critical functions on
disks. And the 6/16 can be programmed in your choice of
FORTRAN, BASIC or MACRO CAL.
All this and save money too, as much as one-third less
than a PDP-11/04 and substantially less onaNova 3/4 . . .
with OEM discounts saving even more.

Get the whole story. Just fill in the coupon or call (201) 229-4040.

Send me 1977 specs on your Model 6/16

NAME TITLE
COMPANY
ADDRESS
CITY
PHONE

@
INTTERIDATTA
A UNIT OF

PERKIN-ELMER DATA SYSTEMS
Oceanport, New Jersey 07757, U.S.A.
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[ iGITAL TECHNOLOGY REVIEW |

page. In addition to speed, this tech-
nique offers the benefits of no me-
chanically moving parts, and virtual-
ly unlimited service life. Ink supply
is sufficient for printing 5 x 10¢
characters.

The terminal transmits characters
in bit-parallel or bit-serial form.
Bit-parallel data transmission al-
lows optimum use of printing speed;
bit-serial transmission adapts to tele-
graph speeds up to 300 baud (up to
600 baud in special cases). Auto-
matic operation is provided by add-
ing paper tape or magnetic tape units.
Circle 141 on Inquiry Card

A keyboard teleprinter, available
in rRo and ksr versions, the 132-col
model T-1612 matrix impact printer
can communicate at line rates from
300 to 9600 baud, and sustains a full
1200-baud line rate when printing.
Incorporating the T-1000 series bidi-
rectional printer, the unit is rated
at 160 char/s, and uses an internal
microprocessor to compute the short-
est distance to the next print position.

Tally Corp, 8301 S 180th St, Kent,
WA 98031 designed the unit to serve
both interactive console and com-
munications applications, eliminat-
ing the need for having a console
teletypewriter and separate output
printer. Its internal microprocessor
allows the operator to control the
interface for half-duplex, full-du-
plex, and echoplex operation. It also
selects ETX, EOT, or reverse channel
protocols, as well as attended or
unattended operation, and local or
remote communications.

Mechanical and electronic design
techniques reduce moving parts and
increase operating efficiency. Print-
head movement is controlled by a
stepper motor for positive positioning
and fast response. Two rails hold the
printhead carriage in exact align-
ment to achieve precise alignment.
Dual tractor engagement above and
below the printline assures positive
alignment and rapid paper advance.

With prices starting at $3490, the
unit uses a 7 x 7 half space matrix
font for sharp definition of its 96

printing characters on an original
plus five copies. Noise level is rated
at <55 dB.

Circle 142 on Inquiry Card

Special-Purpose Units

Two dot matrix printers serve to
illustrate how certain features can
be used to fulfill the needs of special-
ized applications. Developed by Cen-
tronics Data Computer Corp, Route
111, Hudson, NH 03051, the 306 SC
is capable of providing sufficient
character density for use-in printing
bar codes. With a single unit price
of $3950, the unit also prints alpha-
numeric characters, symbols, and
contiguous horizontal and vertical
bars. It can produce lines of char-
acters from 0.1” (2.54 mm) high to
newspaper headline size at from 100
to 165 char/s. The number of char-
acters to be printed on a standard
8” (20.3-cm) line can be selected
via program control or through use
of an optional manual selection
switch.

Filling needs for five or more high
quality copies in areas such as ticket
printing, invoicing, inventory control,
and traffic management, where thick
forms and/or high quantity distribu-

MECHANICAL DEVICE

Microprocessor'-based control electronics handle data transfer, page buffer loading, and printing system func-
tions of the Siemen’s nonimpact ND2 printer. Unit uses laser technology and an electrophotographic printing
method to produce 21,000 lines/min on ordinary computer paper

* LOCATED IN POWER SUPPLY

36
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the interfacing nightmare.

If you've got a computer,
the easiest way to avoid the kind
of nightmare interfacing can
become with anybody’s machine is
to simply come to us—the world’s
largest supplier of interface
modules.

Besides being number one in
sheer volume, we’re also number
one in technology. With a new line
of microcomputer products for the
LSI-11: ADMA module, an expan-
sion backplane that doubles card
capacity, and a foundation module
for custom interfacing. Plus a new

line of high density wire wrap
cards for our larger machines. All
part of our substantial library of
off-the-shelf solid state modules
and compatible hardware fea-
turing the best cost-performance
ratio in the business.

The Logic Products Group can
also help you establish new
designs, give all kinds of applica-
tions assistance, even develop
custom designs from scratch.

Why not send for our new Logic
Handbook describing all our prod-
ucts. It'll give you a pretty good

dilal a1
OLRIF ™
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idea of how we can take on the
interfacing nightmare.

And turn it into one sweet
dream.

For your free Logic Handbook,
cali 800-225-9480 (Mass. 617-481-
7400 ext. 6608). Or write: Compo-
nents Group, Digital Equipment
Corp., One Iron Way, Marlborough,
Ma 01752. Canada: Digital
Equipment of Canada,
Ltd. Europe: 81
Route de I’Aire, \
1211 Geneva 26,
Tel. 4270 50.
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tion of reports are required, the 306
TP produces clear, readable copies
on multipart forms up to 0.030”
(0.762 mm) thick. It has a single
unit price of $2280.
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Ultra High Speed Units

In the high performance area, the
nonimpact ND-2 generates charac-
ters with a laser beam character
generator and transfers them elec-
trophotographically onto ordinary com-
puter paper. Introduced by Siemens
Corp, 3 Computer Dr, PO Box 5006,
Cherry Hill, NJ 08034, the unit op-
erates online with a mainframe in the
Siemens 7000 series class, handling
data line by line and printing page
by page, to output 21,000 lines/min.

Data transfer, page buffer loading,
and printing system functions are
controlled by integrated microproces-
sor-based control electronics. Each
write command enters one printline
in the page buffer. When enough
information has been transferred to
form a complete page of output, the
actual print operation takes place,
independent of the cpu.

The unit uses laser technology and
an electrophotographic printing
method. A rotating drum with a photo-
conductive surface is electrostatically
charged. Print information is placed
on the drum in the form of charge
patterns by means of exposure with
a laser beam. In the developing sta-
tion, toner particles adhere to the
exposed positions in accordance with
the charge patterns. Paper to be
printed is fed past the drum, and
the toner particles are transferred
from the photoconductor to paper in
the transfer station, then are fused
into the paper by means of heat and
pressure in the subsequent fuser
station.
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A similar unit from Xerox Corp,
Data Systems Div, 701 S Aviation
Blvd, El Segundo, CA 90245, the 9700
Electronic Printing System operates
from IBM computers in the /360 or
/370 class or from magnetic tape
units. This xerographic printing sys-
tem generates forms and symbols as
well as type fonts and sizes, and is
capable of continuous operation,
printing on plain 8.5 x 11”7 (21.6 x
28 cm) paper at 2 pages/s or up to
18,000 lines/min. High print quality
is achieved with a resolution of
90,000 dots/in2.
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The system is made up of four
subsystems: control, imaging, xero-
graphic, and output. Control subsys-
tem includes an internal computer
with up to 128k bytes of core storage,
a disc drive with capacity for ap-
proximately 26M bytes, a character
dispatcher, output device controller,
and the keyboard/display operator’s
console.

Incoming information is pre-
processed, then buffered on the disc.
A pattern of modulated laser light
generated in the imaging subsystem
creates a latent image of the page
to be printed on the photoreceptor
belt. Paper from the inp