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The XUO DlstrliJuted Processing System
delivers decIsion-making data fast to the
pfjoplu In your cornpany who need It
most. So they can be making decislons--while the competitions stili sorting
through yesterdays printout

Faster, more accurate
information management.
Accuracy and speed Increase-and
costs d(?cr(~rJsf-)-when Informatior, IS
managed by the people who kr10w It
best. That's why the XL40 distributes
data processing power to source
departments
Staff personnel--not computer
speCialists-operate the system, using
centrally pt'Ovlded programs They're
frJmlllrJr With thp (lata thcyre hJndling.
:::,u tilt:'Y rtlakEc: IF.;'Ver mis!t=ll·q=:s Anellf
corrections I)(JVE:-J tll he mach:, trwy have
all the source data they need- usually
t-Ight In H1Ej same room.

Concurrent-no waiting in line.
While operators are entering data. the
XL40 can concurrently generate a
report and cornrnunlcate with your
central computet' Files can be retrieved.
accessed and updated from source
departments creating a real-time data
base and providing up-to-the-minute
information

Ready for business.
The XL40 was designed for Simplicity
and reliability Gettrng the system up and
running IS fast and easy. The XL40's
professional education program Will trarn
operators-even Harry on the ioadrng
dock-In no time And the XL'-fOs
modular hardwar(? anci fleXible COBOLbasL'J ~UftWi::l1 c: t:11C:lble vour statl to gil
rlgilt to work once: the SystC:llllS Ir)stallccJ

PCC and Columbia Pictures invite you to visit Booth 2103
at NCC and let the XL40 help you find your long lost love.

Built and baclted by Pertec
Computer Corporation.
The XL40 IS manufactured. marketc(j
anci supported by PCe. the worlds
leading Itldepcndent producer 01
computer peripherals. distributed
proCl~SSltlg and data entry systems. ami
InlCt ocornpult-:rs
Call us today for more Intorrnatlon on the
XL40. Well seno you a btClc:hure that
explarns the sYS((;f1l II) d(:lclll Or well
be happy to arral)Cj(; ;1 ! II 'Ill! Itlslr;:-lllon

~SJ PERTEC
DO·
ml]lg
. ~,~ CORPORl=ITlOn
COmpUTER

CMC Division
12910 Culver Boulevard, PO. Box 92300
Los At IQt:les, California 90009
(213) 822-9914 TWX (910) 343-6451
CIRCLE 4 ON READER CARD

"Itel~ technical staff is one of the

best I've ever encountered:'
Tony Thompson
Vice President/General Manager
Computer Service Division
PRC Computer Center, Inc.
A Planning Research Company,
McLean, Virginia
"From the very first pre-installation meeting until our AS/5 went
on-line, !tel kept everyone informed,
on a day-to-day basis, of exactly
what was going on. Not just the management in our data center, but also
our operations staff - the same
people who would eventually be
using the equipment.
"Unlike a lot of other hardware
manufacturers we've seen, !tel
followed through completely on -their
original installation plan. In fact,
I've never seen a computer installed
so fast. Within two hours, they were
ready to start running diagnostic tests.
"We're thoroughly pleased with
the cost-efficient performance and
total reliability that our AS/5 provides. And we continue to be
impressed with the benefits of its
compact internal design. For example, a reduction in power consumption - up to 50% less than our
previous computer - requires less
air conditioning and gives us more
breathing room for additional
peripherals.
"With a product as advanced
as the AS/5 is, backed up with the
quality personnel that we've seen, we
know that !tel was the right choice:'
The Advanced System ™ is the

most signIficant product Itel has
brought to the world of data processing in the tradition that has always
made Itel the financial and systems
alternative.

J:TEL

CXlRPORAT1ON

Data Products Group

One Embacadero Center
San Francisco, California 94111
Telephone: (415) 955-0000
See the Hel Advanced System 5 in
operation at Booth #3000 during
the 1978 NCC show.
1\1
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With SYSTEM 2000: .
you get. more than just a DBMS.
You also get
• Multiple DB/DC languages with
integrated data dictionary
• Greater productivity in applications development
• Lower software maintenance
costs

• Proven reliability & availability
for complex applications
• Greatly improved use of your
rces

Corporate Address: 12675 Research Blvd., Austin, Texas 78759' U.S. Sales Offices:
Austin. Charlotte. Chicago. Denver. Huntsville. los Angeles. New York. Portland
• SI. LouiS' San Francisco' Washington, D.C .• International Sales: MRI Systems
(Canada) Ltd.: Toronto. Ottawa' Digital Scientific Europe Limited (DSEL) • The Hague
• London. Paris' SYNTAX: Milan' BRA: Stockholm' CJK Co. Ltd.: Tokyo'
Entel;1bermatica: Madrid. Remote Computing Services: Boeing Computer Services,
Inc. (BCS) • Call Data Systems, Inc.• Canada Systems Group' Cie Internationale de
Services en Informatique (CISI) • Computel Systems, Ltd. • Computer Network
Corporation (COMNET) • Computer Sciences Corporation (Infonet) • CYBERNET
Services (CDC) • Oatacrown, Ltd .• Franlab • General Electric Company Information

Services' Industrial Life-Technical Services, Inc. (1ST) • Information Systems DeSign,
Inc. (ISO) • Litton Computer Services. Lowndes·Ajax Computer Service, Ltd .• Martin
Marietta Data Systems' McDonnell Douglas Automation Company' Multiple Access
Computer Group. Proprietary Computer Services, Inc .• Service in Information and

Analysis (SIA) • Systems Dimensions, Ltd. (SOL) • Telesystems (Paris Telephone) •
Tymshare. United Computing Systems, Inc. (UCS).

These are just a few of the special
benefits of SYSTEM 2000-the
most advanced data base management system on the market.

•
=nlrI
SYSTEMS
CORPORATION

SYSTEM 2000 offers something
else really unique-MRI Systems
Corporation. A company which has
been developing data base management systems for almost ten
years. A company staffed with 200
highly skilled people. A company
which believes in customer services,
and stands behind its products.
Visit MRI in Austin, Texas. You'll
see that with SYSTEM 2000, you get
more than justa great DBMS-=- YOLI
get an entirf] company;
..
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Comprehensive Anal}/sis
Automatic Exception
Analysis diagnoses
performance and
availability problems
in realtime!

Hardware-Disks Dropped Ready,
Reserve Lockouts
MVS Internals-SRl\1: Problems
User Impact-Poor TSO Response,
Batch Throughput

IBM's new operating system is probably decreasing your throughput by 10-80% - even though your CPU is underutilized!

Flaw in Systems Resource
Manager
Philosophically appealing, one of the
goals of the SRM is to distribute
machine resources with priority given
to online systems (TSO) over batch.
This prioritization becomes particularly important when the SRM detects
a general system overload. The flaw
is that when the system overload
is caused by TSO, batch is always
swapped out first, Le. before SRM even
begins to address the problem, batch
is degraded! OMEGAMON has shown
in installations across North America
that often only lout of 5 jobs may
be active at anyone time while the'
CPU is only 60% busy!

Do You Have ANY of the
Following Display Capabilities?

BUT WHAT ABOUT RESULTS?

DASD DROPPED READY ANALYSIS
++++t+++++++++t+tt++."'t+++t-l-+i-++++t.+t+t+++t+i-+++++++++++++

+ DAN()FR
.CUARFNT USER

DASD DROPPED AfA()Y AT 164+
JES2+

+.-+++++++++++++++++++++++++-1-++++++++++1-++++++++++++.+.t++tt

TASK WAIT ANALYSIS
JES2
CICS
lSOUSl2
PAYROLL
SORTJOA
TESTJOH
TSOUSI
SALES
TEST15
JOBAA5

WAIT
12 SEC 164 SPOOL CONTROL UNIT
WAIT
1 18 MN
RESERVE
SWAP 223 MN
SWAPPED BY SRM
S'\AP 1011 MN
OATASf-TSHFlDHY TSO)51]
WAIT
319 MN 380
TAPE 1'I.10llNT
SWAP 254 MN
WAITINt, ON SPOOL SPA' l:
S~\AP
4 13 MN
WAIT ON OEVICE SWAP
SWAP 433 MN
SWAPPED AY SHM
SWAP 232 MN
WAITING IN AllOCATION
SWAP
I]
SEC
WAITINt, ON
SMFBUF BuFOI
PAYROLL

Results During Demonstrations!

CPU ANALYSIS (DISPLAY TASKS OVER 15% CPU) .
sePU15

0

(Pu

10

20

30

1509

TeAI\1
CICS
T$OUSE:R

2122
43'22

TfST!8

1502

SO

40

..

POOR TSO RESPONSE TIME EXCEPTIONS

What is OMEGAMON?

TSOUSER12 fLAP 3 16 MN
TSOUSER14 fLAP 94S MN

'1
2

4
4

6
6

8
8

10 (MINUTES
10,MINUTES

I
I

DEVICE TRACE (A NEW INNOVATION)

In one shop the entire system became
locked out (including master console)
during a demo. Not only was
OMEGAMON still running but the
exception analysis showed within
12 seconds that JES2 was hung on a
control unit (see example)! In another
case a system hung while OMEGAMON
reported that everyone (else) was
waiting on MVSRES. A third case
was caused by a page data set problem.
In all cases the console was locked out
leaving OMEGAMON as the only form
of visibility!

More Problems!
OMEGAMON is a state of the art
software display monitor that functions exclusively on MVS via 3270
CRT's (dedicated or through TSO).
It provides real-time information for
both systems programmers and operators.

Exception Analysis
In addition to over 200 commands
that enable comprehensive system
exploration OMEGAMON also provides automatic exception analysis
to warn of hardware/software problems, system availability, operational
problems and performance bottlenecks.

Competition between 2 Jobs on same pack with some channel and control
unit bottlenecks. Times are in ms.

DEVICE UTILIZATION (REQUIRES RMF·2)
',IATI'
Ih)MVSHI',

DlVI(f
'

\ {\\\'{\t.lII
lH'l (11'1.1'1 I

(NliH

OUN

HfSV

H[SX

727111

44\11

1,11 H oMMI

Each plot symbol .c: 10%. MVSRES:50% device busy, 30% control unit
busy, loa = 1 for 60% and 2 for 30%. reserves: 30% (thiS cpu), 20% (exter'
nal). Separate excePtion thresholds (used to select devices) Can be specified
for each variable 'STAT' provides same information on tabular (numericl
basis.

MVS is a moving target ....
OMEGAMON can improve your
aim!

Our MVS Status

o Current MVS User
o Planning for MVS

0
0

Testing MVS
No Plans for MVS

Name _______________

Company ________________
Address ________________
City _ _ _ _ _ _ _ _ _ _ _ _ __

! State

_______ Zip _ _ _ _ _ __

! Phone (
• Installed and operational in
15 minutes.
• No hooks, SVC's, or authorization!

, Candle Corporation
May, 1978

~-------------------------------------------

! For More Information:

Title ____________________

Systems Approach to
Performance
Rather than limiting itself to the
'magic' of the SRM, ASM, RSM,
OMEGAMON recognizes that the
operational bottleneck must be a
major component of any serious
performance program! OMEGAMON
can provide a common area for
communication between operators
and systems programmers.

In 20 working days in September,
1977 - 22 problems were discovered
in 8 installations. One demo revealed
5 problems in 3 hours. What problems:
DASD dropped ready, page data sets,
MSS, MVS under VM, VIO, tape
control unit, CICS loop, CICS slow
down, TSO problems, SMF buffers,
enqueues,
user catalogs, TCAM
buffers, DDR, reserves, SQA , , ,

! mail to:
: Candle Corporation, 4676 Admiralty Way, !
! Suite 401, Marina Del Rey, Calif. 90291 :,'
: (213) 821·2902

~-------------------------------------- _____ ... I

Los Angeles:
CANDLE CORPORATION
4676 Admiralty Way. Suite 401
Marina Del Rey. Calif. 90291
1·213-821·2902
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Canada:
CANDLE SERVICE CORPORATION
P.O. Box 280 Station "A"
Toronto. Ontario
Canada MSW I B2
1-416483.9041
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Looking Back in
D ATR MATI eN.

The only reader that interchanges plastic &paper cards.
Hollerith-punched paper or
plastic cards read instantly.
At any insertion speed.
No adjustments necessary.

May/June 1958
Companies: Seven downstate Illinois
engineering firms, all of them competitors, have formed a unique corporation
around a Bendix G-15D computer
which will allow them to give stiffer
competition to larger firms. The organization is the Midwest Computer Service, Inc. with E.M. Chastain as
president.
Conferences: Panelists at a Western
Joint Computer Conference session in
Los Angeles: Cuthbert C. Hurd, B. J.

A complete package. No code
converters to add. Plugs into standard printed circuit connector.
Internal or extel nal clocking capability. All information and controls
in one unit.
No moving parts. Won't damage
cards, badges. Advanced optical
sensing and electronic logic circuitry
for high reliability, long life.
Transmit at any speed.lndependent data clocking and storage
enables reader to transmit at
desired rate without adjustments.

ALPHA-NUMERIC Model P-12

Self-checking! Can't make a
mistake. Integrated monitor .
signals any defect in asensor, light
source, card, number of characters
or position of
card. Transmits
NUMERIC
only good
Model 0-57
messages.

Adapts to most card data collection needs.
Decicom units speed production and inventory
control, cost accounting, time and attendance
monitoring, library systems, etc.

Ask us how opticalreliabllliy can improve
your data collection.

ell Decicom
DECICOM SYSTEMS, INC. 250 Adams Blvd.,
Farmingdale, N.Y. 11735· 516/293-9270

Schafer, WJCC chairman Willis Ware,
and Harold D. Lasswell. Close to 2,000
attended the conference.
Products: NCR'S National 304 Electronic Data Processing System, the first
. wholly business-designed large-scale system with all solid-state circuitry is now
entering production. With a 2,000-word
memory'(of 10 character words), a minimum system sells for $800,000.
Innovations: Michigan State Univ.'s
computer, MISTIC, now plays "Waltzing
Mathilda" thanks to a tape given to the
university by the Univ. of Sydney.
May 1968
Schools: Too many private data processing schools specifically set up to
train the novice are not doing their job;
they are short-changing their studel)ts.
Recently an ACM committee was formed
to deal with the problem.
Services: Computicket Corp., subsidiary of Computer Sciences Corp., expects to start its Los Angeles operation
July 1, offering computer reservations
for theaters, sports events, and musical
attractions.
IBM: IBM ended its Industry Information Service Feb. 15 and with it went
the 2Y2-year-oldcontract with Dun &
Bradstreet to market 0&8 census data.
Associations: Eleven programming service companies have formed the Association of Independent Software Companies to promote the interests of their
segment of the industry.
:t!:
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Good product, the 4014!M SO good, in fact, that we
designed our MEGRAPHIC5014 Refresh Graphics
System to do everything the4014™does,and more ..
The secret? A high. performanc~graphicprocessor
coupled with a hig~ re~olutionelectromagnetic CRT. A
built-inminicomputer.. And.EMUTEK;M.our proprietary
. *TEKTRONIX®emulator thatmakesyour computer think
it's talking toa4014!M
But, rightaway, you'll see that'one. system delivers more
graphicsforthe money.

user, it simply means more interactive graphics for
the money. '
So before you buy any graphics system, call MEGATEK
at (714).455-5590.
'<

But,best ofall,theMEGRAPHIC5014 costs substan- .'
tially less than comparable systems. For theOpM,that
means better margins.And, for the sophisticated end

•

,

Thirty days later, you could have twins.
'''TEKTRONIXI!J'' and 4Q14'" are registered trademarks of Tektronix, Inc.~ use of which in no
, way constitutes endorsement
.

Zoom,. scale, Clip, rotate,'arld, "rLJ.bber band" images to
your heart's. content: The .5014 is 'are,fresh graphics
.' system andthat means .there 'is no need to erase. the.
whole screen.to make changes.Jhe,·5014 does. it in,real
time;Plusafuli FORTRAN· OS:
.
And, unlike storage tLJbe~, the5014hasvariable
brightness levels. So you can see clearly even u'nder
the strongest office lighting.

.".

Don'twait: And don't pay rTlorefor less. 'If your 4014™
just isn't~n~ugh system,call Peter Shaw today and ask
fora defTlonstratiortOftheMEGRAPHIC 5014:System~

MEGATEK,'
3931 Sorrento Valley Blvd.
San Diego, California 92121
Telephone: (714)455~5590'

TWX:910"335~2056

CIRCLE 22 ON READER CARD

14, rue de l'Ancien Port
1201 Geneva, Switzerland
Telephone: (022)32~97.20
Telex: 23343

See us in Booth 1715 at NCC
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UDS has leapfrogged current LSI technology with
nanosecond microprocessor performance! All components are industry standards - no custom or
single-source parts are used.
o

o

o

Bell compatibility. Available in 208A (four-wire)
and 208B (two-wire) configurations, one-third
Bell's size.
Reliability. A drastic reduction in total number of
components results in a longer MTBF.
Multi-channel opportunity. A 7" x 19" rackmountable enclosure accommodates up to eight
single-channel cards.

Created by Hall & McKenzie, Inc, Winter Park, Florida

o

Cost/effectiveness. Microprocessor power and
innovative design make the UDS 208 your best
buy for data communications at 4800 bps.

For further details, contact us at Universal Data
Systems, 4900 Bradford Dr., Huntsville, AL 35805.
Phone 205/837-8100; TWX 810-726-2100.
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See us at Booth 2117-2119:NCC

Confidence in Communications

"Towns you've probably never heard of"
are now key locations in major data communication networks. And they're big in
using terminals in many> local applications.
That's why Trendata expanded its nation wide service facilities to cover places
such as Victoria, Texas. Any data communications terminal manufacturer could
have shipped a system there. We backed
up a recent Victoria installation with a full
training and service program.
We like towns like Dublin, Georgia because we offer everything from a system for
wide flexibility and high production to a
single reliable machine for limited applications. We handle the purchase, lease or
rental program to keep it simple. And we
provide peripherals and supplies to avoid
further complications.

Trendata communication terminals are
designed to be as reliable and trouble-free
, as possible, but when you do need service,
our factory trained serviceman will be there
in a matter of hours ... because we realize
that downtime on a system in Las Vegas,
New Mexico can be just as costly as one in
New York City.
'

A-

Applied Magnetics
Trendata

610 Palomar Avenue, P.O. Bqx 5060
Sunnyvale, CA 94086
(408) 732-1790
>

Our service reaches
towns you've probably never heard of
Ii

, .. '
laPlace,
LOuisiana'

I,.;,

Victoria,~

I

Dublin,

'Georgi~

..... I

'; . ". . . .,... .
!i~h, N.C.

----------

----------

What will
you do with
all the space
Magic Aisle®
saves you?

--

---------

Add an office?
Enlarge a room?
Widen a hall?
Or triple your filing capacity?

files, or any combination
of record formats. Add
color-coded Kron1aKode®
folders to find files even
faster and end misfiling.

Let's face it. Conventional filing cabinets and open
shelf units waste space. Lots of it that could be put to
better use. That's reason enough to consider Acme
Visible's Magic Aisle high density filing system,
with 5 second access.
Magic Aisle's compact mobile shelving is secured on
floor-mounted tracks-until you press a button.
Then the Magic Aisle lights up and slides open
where you wish entry. In seconds, you have two-way
access to computer reels, microforms, print-out
reports, binders and books, small parts, insurance
policy/claim folders, purchasing/inventory master

With up to eight adjustable tiers on each side,
Magic Aisle utilizes every cubic foot of space
available! So you can control up to three times as
many records in the same space.
Acme Visible offers the Magic Aisle in five manual,
mechanical and motorized systems. Whatever
system you select, you'll get the strongest, all-steel
carriages for long-life, the largest track for flexibility,
and Acme Visible service for dependability.
Write for our free booklet today. It's filled with space
and time-saving ideas that can save you money
and substantially increase efficiency.

~IVISIBLE
Canadian Sales: Acme Seeley Limited. Highway 17.
Renfrew. Ontario. Canada. Office in Principal Cities.

IInfocenters

WeSimpiify
Acme Visible Records. Incorporated. Crozet, Virginia 22932
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COMPUTER SYSTEMS
Norand Corporation
550 2nd Street S.E
Cedar Rapids, Iowa 52401

f±\

• ~ A subsidiary of Pioneer Hi-Bred International, Inc.
Norand Corporation is a full-line manufacturer of point-of-sale systems,
In-pharmacy computers and data communications systems.

Webavethekey

to makingYOllr

CY,

business more successfill.
If your business is selling turnkey
computer systemsl installing the right
computer can be tne key to making
more sales-profitably.
And the computer we make is
uniquely right for turnkey installations.
We're Basic Timesharing Inc.-the
manufacturer with a decade of experience in producing time shared computer
systems for OEM applications. Experience that's helped us produce the
computer that can tum your sales on:
the BTl 4000 System.
The BTl 4000 is a true multi-user
system, that can support up to 32 users
concurrently. So you can sell systems
with multiple applications packagesmultiplying your revenue.
And you can configure systems
with greater flexibility, because the
BTl 4000 is modularly expandable. It
provides user capacities of 8 to 32 ports
in 8-port increments. Storage is avail- .

able from 10 to 400 Mbytes, in 10 and!
or 49 Mbyte increments. Plus add-ons
like industry-compatible magnetic tape
and 300 to 900 Ipm printers.
The BTl 4000 uses BASIC-X,
an unusually powerful extension of
BASIC with special language features
and debugging and editing aids to help
y~)U get your software up q~ickly, effiCIently. So you can start sellmg sooner.
A real advantage the BTl 4000 offers is real protection for your proprietary software. You can release the use
of your. packages to customers, while
keeping control of the source code. So
you can count on selling your software,
again and again.
And with the BTl 4000 there's no
system support burden, because we
support it for you. 24 hours a da)J 7
days a week, we back up the haraware
and operating software with an on-line
diagnostic service.

There's also easier support for your
software when it's installea on a BTl
4000. You can do it all from the phone
in your office, saving you the expense
and inconvenience of site visits.
The BTl 4000 has been proven in
over 500 installations in the U.S.,
Canada and Europe. It's been proven
in all kinds of applications-general
accounting, order processing, dealer
inventory control entertainment
ticketing, text publishing, school
administration, and more.
And it's priced to sell. A ready-togo system with 8 ports, 10 Mbytes of
disk storage and a magnetic tape cartridge drive is just $35,950. Attractive
quantity discounts, too, like $28,760
in a quantity of ten.
The BTl 4000. It can be your key
to installing more systems, and turning
a better profit on every installation.
Get the complete details today.

Basic Timesharing Inc., 870 W. Maude Ave., Sunnyvale, CA 94086. Sales Offices: East: Cherry Hill, NJ 16091 662-1122; Midwest: Minneapolis,
MN 16121854-1122, Chicago, IL (3121298-1177; South: Dallas, TX 12141630-2431; West: Sunnyvale, CA (4081733-1122, Anaheim, CA 17141533-7161
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LOOK A~AD

MAGNUSON'S FIRMWARE ISN'T PIE IN THE SKY

The newest kid on the block in the computer business -- IBM plug
compatible cpu manufacturer Magnuson Systems Corp. of Santa Clara,
Calif. -- may be farther along in its business plan than was generally
known. The firm has booked space for a press conference in New York
later this month and Magnuson is expected to publicly unveil its
first machine at that time.
Potential customers who have seen specs of the machine -- a 148
knockoff cpu -- have been impressed with its novel design. For 30%
less than a 148, the Magnuson machine offers more than 10 times main
memory at more than two times cycle speeds. Coming next is a 158.
Channel th~oughput also is significantly higher on the plug
compatible gear. Largely because the Magnuson machine uses firmware,
the equipment easily supports all popular IBM 370 software and, more
important, is capable of adding new software releases in the future.
Moreover, it's not pie in the sky -- Magnuson already has produced
prototype systems and one of them reportedly is operating alongside
IBM gear at a Fairchild Camera and Instrument plant in Sunnyvale,
Calif.

Magnuson's future may even be more interesting. While Fairchild
has become a financial backer of the plug compatible company, Control
Data, too, could play an important role in the firm's future. CDC
is said to be preparing to market the gear. And there's more to
come, certainly, since Magnuson's designers are working on plug
compatible machines spanning the IBM line from the 125 up to and
including the 3031. There are no current plans to go higher than
that range and if Magnuson did it would present an awkward problem.
The firm's chief designer is Carl Amdahl, whose father's firm, Amdahl
Corp., makes high-end IBM compatible cpus. The Amdahls have no
interest in competing with each other.
lITHEY COULDN'T KILL THE SIGMA 9"
When Xerox· pulled the plug on its general purpose computer business
almost three years ago, one person who wanted to buy it all was Sam
Edens, president of Telefile Computer Corp., Irvine, Calif. manufacturer of Xerox compatible peripherals. He may make it yet in what
could be considered an end-around play. Te1efile currently is working
on a Sigma 9-like computer it will begin to deliver this fall and
last month had lured such key former Xerox people from Honeywell as
Walter Hollingsworth, called by some the father of Sigma 9, and Henry
Haugland, II, manager of product planning for Xerox products for
Honeywell. Also. joining the Telefile effort to bring the new Sigma 9
to market will be Randy Best, long a vocal member and a former chairman of Exchange, the Xerbx user group, who left a long-time position
with the data processing applications group at Motorola Inc. because
he felt users of XDS equipment deserved "an honest to God alternative"
to going to Honeywell hardware.
"In spite of the best efforts of two big companies (Xerox and ~
Honeywell) they just couldn't kill that Sigma 9," said Best. He said
the new Telefile operation, which will be housed just across the
street in Phoenix from a facility set up by Honeywell to accommodate
the Xerox user base, has been innundated with ;'stacks" of resumes
from Xerox-turned-Honeywell employees including the "best software
people, the best in education and the best in marketing. We (the

LOOKAI-EAD
users) gave Honeywell every chance but there are problems of
inertia in a big company."
DATA GENERAL'S NEWEST BUSINESS MICROCOMPUTER
Data General will make a major addition to its small business line
this month with the introduction of a $15,000 microcomputer that
operates on Cobol. Called the CS/20, the system will open a much
broader market -- businesses that generate as little as $1 million
in annual revenues -- than DG was able to address with its earlier
entry into the field, the CS/40. DG also plans to add to the top
end of its business line with the concurrent announcement of the
CS/60, which sells in the $lOO,OOO-plus area. Additionally, Itel
which signed an agreement with DG to market the CS/40 about six
months ago, has been working with DG in developing the entire
product line.
STANDARDS BUREAU MAY OPT FOR IBM 3033
The National Bureau of Standards is in the market for a big new
number cruncher. As an interim step, the NBS had their sights set
on a dual processo; Univac 1110-type machine which they plan to use
for a couple of years before switching to a larger system. That
system, according to an NBS insider, will be "essentially an almost
fully configured IBM 3033 or CDC 176. We are not after the super
dooper Cray-l type hardware but possibly one big notch below that,tI
The bureau's computer center, currently powered by a Univac 1108,
handles mostly scientific number crunching for report generation.
That's expected to be increased substantially as 'management information systems processing as well as modeling and simulation tasks are
added to the center's computer chores. The pressing need for
more machine muscle to handle this stepped up work load was recognized
by NBS some time back but the interim upgrade route, according to
one candid NBSer, was the bureau's only option "because we didn't
start on the purchase and justification cycle for the big machine
soon enough."
FEDS TIGHTEN DP SECURITY PROCEDURES
A standardized computer security program for federal dp personnel is
due out this month from the Office of Management and Budget. These
new security guidelines, bundled into an OMB draft circular that
was sent out for comment to all government agencies last September,
are designed to plug potential security loopholes in federal computer
operations.
Backed by Connecticut Senator Abraham Ribicoff, the chief sponsor
of the Congressional computer crime bill, the new rules spell out
certain agency security standards that should be followed in llandling
sensitive computerized data. One recommended technique for stepped
up security is background investigations of key federal dp personnel
-- a chore that mainly will be tackled by the Civil Service Commission.
AT&T NETWORK USERS MAY FACE ALONG WAIT
AT&T is preparing to announce its widely heralded nationwide digital
data network at the NCC, but potential users may have a long wait
before they can become plain customers. AT&T is planning to file for
a tariff with the FCC and the network, variously code named Bell Data
Network (BDN) and Advanced Communications System (ACS) internally,
could disappear into the FCC's legal thicket for months -- even years.
The network, of course, is the brainchild of former rBMer
(Continued on page
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"We couldn't live
without MARK IV®I"

- Pat O'Grady, Secretary-Treasurer, and Fred Hemming,
Director of Data Processing, TrQnsport Indemnity Company
Los Angeles, California

"With 16,000 claims reported annually and S50,000,000 in
annual premiums, Transport Indemnity is one of the largest
and busiest truck insurers in the country. To handle this
enormous load with ease and efficiency, we use MARK IV.
It has reduced our programming time by 75 percent and
allowed us to work with a staff one-third the size of what it
would be otherwise. It's really unbelievable!
"In 1975, we developed a fully automated and truly
revolutionary retrospective claims system under MARK IV,
and we're absolutely thrilled with it. Essentially, retrospective
claims mean that the insured shares in the lower limits of the
loss, with the insured paying in advance for the loss. At
year's end, according to the actual experience, additional
money is requested or overpayment is refunded.
"This claims process is extremely complex, but MARK IV
simplified it and gave us the exacting control we need.
All current and cumulative claims information, along with
pertinent statistical data, tS on one master file. By simply
passing our transaction file against it, we spin out all the
reports we require.
"We also use MARK IV for an extremely sophisticated
self-insurance administration system, and currently 90
percent of our new systems development is scheduled
for MARK IV. What we like best is its flexibility.
MARK IV is so responsive that we can answer the changing
needs of our insureds through timely production of
specialized reports. Our D P people think of MARK IV
as a 'language of love'! We couldn't live without it!"

May, 1978

GET THE FACTS ON MARK IV. MARK IV is the most versatile and
widely used software product in the world for application
implementation, data management and information
processing. Six powerful models (prices start at S12,000) are
in daily use on IBM 360/370, Univac 70/90, Siemens 4004,
Amdahl 470, and Itel Advanced System computers at over
1,300 installations in 44 countries. Programs in MARK IV
require only about one-tenth the statements of Cobol, and
users report 60 to 90% cost and time reductions on most
MARK IV applications.

o

in10rmatics inc

g

Software Products

®D

World's Leading Independent Supplier of Software Products

OFFICES
Los Angeles (213) 822-3552
New York (201) 488-2700
Washington (703) 821-5900
Atlanta (404) 955-2518
Chicago (312) 298-9300
Dallas (214) 750-0800
Canada (416) 493-9716

HEADQUARTERS
21050 Van owen Street
Canoga Park, California 91304
Telephone (213) 887-9121
Member SIA

f:r;

Software Industry Association

Transport Indemnity is one of the nation's largest companies
specializing in motor carrier liability insurance.
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Your company probably pays a
nickel a page for every
computer printout. But
print the data on
microfilnl and each
page costs little more
than a penny.
What's more, 3M's newest
dry Computer Output Microfilm
System prints up to ten times

faster than the average impact
printer. You save costly computer
time.
And because it's dry,
the 3M System operates
in the computer room
environment. No worries
about liquids or chemicals.
Call your local 3M Business
Products Center or write

Microfilm Products Division,
3M Company, st. Paul, MN
55101.

THE

MANAGEMENT
OF INFORMATION

Talk with the microfilm systems people.
20
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To" have an

intelligent system,
the reader lias
to make sense.
Systems design is your key to a
smart microfilm reader buy. But there
are a lot of readers available on the
market. How do you choose?
At Realist, we give you the best
options in readers because we
consider systems applications right
from square one.
Front projection. Rear projection.
Portability. We'll help you analyze
your needs, so you can make a
sensible decision. Because to make
intelligent choices, you need
intelligent alternatives.
Shown:
REAUST VANTAGE. The most
functionally advanced COM reader on
the market.
REAUST EXECUTIVE & AGENT.
The world's only true portables. Each
features a spacious briefcase with
built-in fiche panels.
REAUST VAUANT. The lowest cost
front projection reader of all major
brands.

Anybody will sell you a reader.
Realist will provide you with a
great deal more: consultation
on your microform system at
no cost. For further
information on the Realist
line, call toll free:
1-800-558-8577.

"REALIST
Realist, Inc.
Microform Products Division
N93 W16288 Megal Drive
Menomonee Falls, WI 53051

See the new Valiant reader series at the NMA convention, Boston. Booth #2105.
May, 1978
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Do!s35day
delivery
make Centronics'
line printer
family·
'"
NO'
the 5esl
ba~dprinters

Centronics 6000 series
• have much more to offer than just
fast delivery; 85% parts commonality and tech•
nical features like an operator-changeable print
band with a choice of several character sets and microprocessor control, for
example. Four models - providing superior print quality and a range of print
speeds-75, 150,300 and 600 lpm, plus design simplicity that provides
exceptional reliability and makes the 6000 series a true family of low priced,
fully formed character line printers.
And, as with Centronics' matrix printers and teleprinters, the 6000 series
is backed by the largest worldwide service organization of any printer
company, and Centronics' reputation for reliability.
Write or call for complete 6000 series information. Centronics Data
Computer Corp., Hudson, NH 03051, Tel. (603) 883-0111.
."
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Simply Better
. See us at NCC Booth 1447
24

CIRCLE 5 ON READER CARD

:DRTRMRTION

letters
Managers and non-managers
I thoroughly enjoyed John Gilbert's
crystal ball glimpse into the not-too-distant future of data processing ("Can
Today's MIS Manager Make the Transition?" March, p. 141). I believe, however, that a real opportunity will be lost
if the future roles of many dp executives are not radically different from his
predictions.
While doing state-of-the-art systems
work and application/hardware feasibility studies for Air Force Logistics
Command, I watched great battles
fought to determine the location and
cpu time priorities for second generation equipment, with base level supply,
. maintenance, and comptroller as the
principal adversaries. Although valid
arguments were presented by all parties,
history shows us that the comptroller
won, with provision, as a compromise,
for a committee to set actual cpu loads
and priorities; the arena was shifted, but
someone always knew they had come up
a loser. The economics of the times dictated this as the only feasible way.
Similar actions repeated elsewhere
laid the groundwork for the large centralized data centers of today. It seems
to me that the two important trends we
are now observing-a rapid increase in
personnel and administrative costs and
a significant downward trend in hardware costs-indicate that the time may
be near for us to heed those valid earlier arguments and give executives in
charge of large functions their own data
processing responsibility and capability.
While breaking the d p department
away from the primary user and making
it an in-house utility has supposedly
been a way to make these large data
centers more cost effective and responsive to users' needs, my experience as a
dp consultant tells me the actual results
are that dp administrative and hardware costs have skyrocketed, user services suffered initially but were usually
brought up to acceptable levels by the
expenditure of considerable amounts of
money, and many marginal or unprofitable. applications were placed on
the computer. Evidently Parkinson's
first law has a corollary, "Dp requirements expand to fill available dp capacity."
Many of these dp-utility "managers"
don't even know what ROI stands for,
and the foremost question in their
minds is, "Can I get this by next year's
budget?" and not, "Is this a necessary
business expense?" Bluntly, they are not
managers, but empire builders. And to

May, 1978

Almost-frozen Assets
The distributed processing theme
articles in DATAMATION'S March issue
opened with a photograph of a lady at
an MDS Series 21 crt in the middle of
New York City's snowed-in Central
Park. The idea behind the photo was
to illustrate that dp intelligence now
can be distributed nearly anywhere.
The photo looked simple, but getting it required the services of one
photographer (Steve Phillips), two
manufacturers reps (from Mohawk
Data Sciences), one DATAMATION editor (Laton McCartney), and one very
add insult to injury, they usually have a
"fair"· formula to prorate their everspiraling costs automatically back to
their captive audience. That's neat as
long as you can get by with it! But I
know of one such case where a trapped
user could conservatively save $100,000
the first year of operating his own computer, and perhaps $200,000 a year
thereafter.
Top level management has long
known -how to evaluate conventional
functional managers-if cost per widget
is too high or unrealistic you replace
that person with someone who can meet
reasonable goals. But it has been my
experience that, for a myriad of reasons, top level management often fails

chilled model (Laton'S wife, Nancy).
This crew spent the better part of a
day carrying equipment through the
snow, taking pictures, and stamping
their feet to keep warm. And then they
received no credit for their efforts due
to a printer's error. Our apologies to
the. entire crew, and to Herman Miller, Inc., which supplied the furniture
after being given the implausible story
about how someone needed it in the
middle of Central Park in the snow.
-Editor
miserably in exercising reasonable control over the ever-volatile high technology dp function. By de-emphasizing dp
by putting into its natural place-as one
of a number of financially justifiable
resources used to accomplish specified
goals-we will take a giant step forward in bringing the dp function under
control.
Normal management-by-function will
not come about without a great battle,
but each day Armageddon comes a little
closer. On that, and that things will be
radically different afterwards, Gilbert
and I are in total agreement.
SID O. GLOVER

Manager
Texas International Data Services, Inc.
Portland, Texas
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'Ietters
Patent solution
It is erroneous to believe that the CONTU
recommendations would not entirely
preempt trade secret law. The principles announced in the closely analogous field of patent-unfair competition
law in the Sears and Compco cases are
clearly applicable. The scope of federal
preemption is broad. It would preclude
application of trade secret law to more
than "simple copying" and would affect
many contractual arrangements which
two parties would otherwise freely
reach. This is apparent from the cases
decided after Sears in the area of patent
and know-how licensing. Argument in
the . Sears case, attempting to distinguish between "simple copying" and a
commercial conduct which involved
unfair acts in addition to copying, was
rejected. Copyright-trade secret protection is binary.
The disadvantages to tqe program
originator listed for patents (Le.,
expense, time, and disclosure), may be
in the best interest of all parties. High
cost will discourage attempts to protect
frivolous ideas, insulating small entrepreneurs from the threat of spurious litigation. The time to issuance will further separate the significant
developments from the trivial-the pace

of programming development will 0 bsolete all but the truly meritorious programs in two to three .years. If only
patent protection existed there would be
fewer "properties," but at a higher
qualitative level. The problem with
patent protection is more of a conceptual one than a matter of a sound business environment which will foster technology.
Finally, if an argument is to be made

been approved by the Supreme Court
for more than twenty years. If we need a
new law for software, will we need still
another new law for "firmware'''? One of
the advantages of existing protective
schemes is that the law is well-defined,
reducing the uncertainty and complexity that would be produced by a new
genre of property.
Perhaps the best result for all
members of the data processing community would be to bring the matter to
rest, with less regard to the "best" solution. A rational businessman would
prefer imperfect certainty to a perpetual quest for a' utopian solution.
PAUL ADAMS

Attorney
Canoga Park, California

for a new type of protection, it should
not be based on a simplistic notion
about the scope of protection now
afforded by patents or copyrights. To
state that a patent is for hardware and
copyrights are for books and media evidences a lack of understanding of basic
intellectual property concepts. Patents
for processes and methods (no hardware-just "steps") are the backbone of
property rights in the chemical processing industry. Copyrights for statuary
and three-dimensional designs have

3033, 3032,
370-168, 470V5-6-7.
415 Hz Power for

These PROCESSORS
require 415Hz power! If
you have one on order,
- call us for a delivery
schedule on our awardwinning, solid state,
415Hz frequency
converters.
Save ENERGYand
MON EY. These are the
most EFFICIENT415Hz
power sources available.
They have the LOWEST
life cycle cost. And
they're easily paralleled
at no extra cost.
We also make trendsetting UPS and Power
Line Disturbance
Monitors. Contact us
TODAY!

Likes lots of loops
Mr. Rojeski in his February letter criticized COMAL for having three different
loop structures. He further stated that a
"requirement" of any language was that
it have one and only one method of producing identical results. Bull!
The only "parsimony" I am interested
in is of my efforts. My computer works
for me and should accommodate my
desires, not the other way around.
When a colloquial English compiler
becomes available I shall buy it, and to
hell with "structure."

wALTER

Sorting out sorting
I read with interest and amazement of
Dobosiewicz's new sorting algorithm in
the Fe.bruary issue (News in Perspective, p. 200). The surprise is due to the
fact that the theory of sorting is very
well developed and the claims of the
article are flatly contradictory to this
theory.
To explain the contradiction, I must
use a small amount of algebraic notation. It is obvious that the (cpu)execution time of a sort routine is directly
proportional to the number of comparisons it actually makes while sorting. Let this number be n. The slow
sorts (bubble sort) and the (highly unlikely) worst case Quicksort require
n2/2+0(n) comparisons (0(.) is read "on
the order or'-note that n is negligible
compared to n2/2 for n greater than
100). The contradictory points are:

1. The new sort is thirty times Jaster
than Quicksort. At best, the average
time for disordered, distinct data can be
28% faster than Quicksort. If there are
m objects to be sorted, the number of
possible arrangements is
m! = m(m-l)(m-2)··· 3·2·1

=
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On the other hand, the largest number of items (permutations) which can
(Continued on page 32)
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The C3-0EM is an ultra-high performance microcomputer system.
Its powerful 6502A microprocessor
(now triple sourced) outbenchmarks all 6800- and
8080-based computers in BASIC
and machine code using the
BASIC and assembler provided
standard with this system.
In fact, the C3-0EM executes
standard BASIC language programs at speed comparable to
small 16 bit minicomputers.
Ohio Scientific has a vast
library of low cost software for the
high performance 6502A including
an on-line debugger, a disassembler, several specialized disk
operating systems and applications programs such as our word
processor package and a data
base management system. However, the C3-0EM is not just limited
to 6502 based software. This
remarkable machine also has a
6800 and a Z-80 microprocessor.

The system includes 'a software
switch so that machine operation
can be switched from 'one processor to another under software
control!
So, one can start with existing
6800, 8080 or Z-80 programs while
developing new software for the
ultra-high performance 6502A.
The C3-0EM isn't cheap. It's a
quality product with mechanical
features like UL-recognized power
supplies, a three-stage baked~on
enamel finish and totally modular
construction.
It is the product of Ohio
Scientific's thousands of micro, computer systems experience. In
fact, all the electronics of the
C3-0EM have been in production
for nearly a year and have field
proven reliability. And, best of all,
this machine is available now in
quantity for immediate delivery!
CIRCLE 108 ON READER CARD

A full spectrum of add-ons are now
available including more memory,
up to 16 serial ports, 96 parallel 110
lines,a video display, a parallel line
printer interface and a 74 million
byte Winchester disk drive.
*25-49 unit price
1-4 $3590.
5-,9 $3300.
10-24 $3100.
Phone (216) 562-3101
or write for more information
•and the C3-0EM representative
in your area.

1333 S.Chillicothe Rdl
Aurora, OH 44202

See us at N.C.C. '78
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Sur risin
easy use.
I

The new $150,000 DECSYSTEM-2020 is more
than the world's lowest priced mainframe.
It's also the easiest to use.
The secret is in the software. The TOPS-20
virtual memory operating system and the high-level
language compilers. The same proven software that
runs on our larger DECSYSTEM-20 family mainframes. Designed from the start to let both skilled
and unskilled programmers
learn quickly, get more work
done, and make fewer
mistakes.
Here's what you get:
Unique PUSH/POP
commands. PUSH lets you
interrupt what you're working
on and go to new programming - as many times as you
like. It gives you essentially
another virtual machine. POP
gets you back to the previous
program.
Interactive debugging
at the source language level at
run time without recompilation. And you debug in
English, not octal like
other systems.
Superior tutorial aids.
If you have a rough idea of a
command, you can type in an
abbreviation and the system will list all similar ones.
When you recognize the command you want, you
just type it in. You can abbreviate commands you're
expert at, and get instant help when you're unsure.
So you can use the system without the manual in
your lap.
Fewer keystrokes. Most commands require
an absolute minimum number of keystrokes - an

average of 40% fewer than our nearest competitor.
Forgiving operation. You can get out of an
editing session and have the system ignore the
changes you made. You can even un-delete a file
you mistakenly got rid of.
Unified user interface. And all these user
interface features look the same to the programmer
regardless of the language or application software.
All of which makes the
DECSYSTEM-2020 as easy to use
as a programmable calculator.
Since the DECSYSTEM2020 is so easy to use, it can be
run by the people who need
it. So you don't need a whole
separate operating staff. In fact,
all you need is someone to
mount disks and tapes, or to
feed card readers and line
printers. A claim no other
mainframe maker can match.
In addition, batch can
be run from a terminal. If
there's a power failure, the
system will restart itself. And
with automatic SYSGEN, you
don't need system wizards to
configure and run the machine.
With people representing 65-70% of DP center
cos.ts, the DECSYSTEM-2020's
ease-of-use features are looking just as attractive
as its increC:Ubly low price. ~
To fInd out more,
••
_
simply write us below.

0mO t mD

LARGE COMPUTER GROUP

D Please send your new 24-page color brochure,
DECSYSTEM-2020-the World's Lowest Priced
Mainframe.
D Please have a sales representative call.
Name _____________________________________
Title _____________________________________
Comp~y-----------------------------------

Address ___________________________________
City
State
Zip _ __
Telephone _________________________________
CIRCLE 20 ON READER CARD

Send to: Digital Equipment Corporation,MRl/M-49,200 Forest St.
Marlboro, MA 01752. Tel. 617-481-9511, ext. 6885.
All Digital mainframe systems are now available to qualified OEMs.
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Thats what data collection is all about.
EPIC DATA offers you a simple, practical, flexible family of data collection
products which can economically provide you with the information you need
to answer these questions. Information which allows you to create reports on
inventory status, job costing, production control, payroll, maintenance
scheduling, access control, equipment circulation, time and attendance, goods
consignment and circulation control so that management can make better
decisions to reduce costs. And thereby increase profit.
WHO All data collected by the system can be pre-prepared. Or, where
required, you may input variable data. Bysimply inserting his identification badge,
punched or magnetic stripe, or reading the card's bar code, your employee
tells the computer who he is.
WHAT Job cards, bar codes or key depression - all assigned by management-tell the computer exactly what he's doing.
WHEN An internal clock records when he started and when he finished.
WHERE The location of the terminal or variable key input tells the computer
where he's working while travelling cards, bar codes or key depressions on
the terminal input the amount of inventory being worked on or used.
WHY This collected data may then be prepared into reports telling you who
worked on what, when, where, how many, and, often why or why not this
operation was profitable.
CALL US TODAY. An Epic Data representative is ready to discuss how our
simple, practical, flexible data collection systems can improve your profits.

epic data
In u.S.A.. 6350 LBJ Freeway/Dallas, TX 75240
Phone (214) 387-31211TWX 910-860-5676

International: 7280 River Road, Richmond, B.C. Canada
Phone (604) 273-9146/Telex 04-355701

U.S. Sales Office's: 6350 LBJ Freeway, Suite 282, Dallas, TX 75240, (214) 387-3121 • 3415 Hickory Trail, Downers Grove, IL 60515, (312) 968-8620' 1724 South
Heather Hill Rd., Hacienda Heights, CA 91745, (213) 965-2886
Representatives: ARIZONA BFA Corporation (602) 994-5400' CALIFORNIA Moxon Electronics (714) 635-7600' FLORIDA COL-INS-CO (305) 423-7615 • ILLINOIS
Systems Marketing Corp. (312) 593-6220' KANSAS/MISSOURI Digital Systems Sales (816) 765-3337 • MARYLAND TE Corporation (301) 340-0303' MASSACHUSETTSJ &JAssociates(617) 729-5770' MICHIGAN/OHIOWKMAssociates, Inc. (313) 588-2300, (216) 267-0445' NEW YORK Cane Technical Sales (914) 698-4411
• NEW YORK Ossmann Instruments (315) 437-6666 • PENNSYLVANIA WKM Associates (412) 892-2953' TEXAS DMA (713) 780-2511' WASHINGTON DPM Associates (206) 453-9082 • UNITED KINGDOM Sintrom Ellinor Ltd. Reading (0734) 85464'
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simple matrix programming, the 1640A
Serial Data Analyzer is ready to monitor an
RS-232C (V24) interface, measure time intervals
or simulate a network component. And mylar
overlays, pre-labeled for your application, reduce
set-up time and errors.

Need more diagnostic power? Then"
link the 1640A to a computing controller
via the HP-IB* (optional) for additional capabilities such as user programming, remote
control, mass data storage and data manipulation.

Real-time display of FOX data in ASCII,
EBCDIC or Hexadecimal (other codes
optional), continuous display of trigger
specifications, and clear display of measurement results all add up to a convenient
presentation of "what's happening" in your
computer network.

This new, low-cost Serial Data Analyzer lets you qUickly
identify and isolate problems to the network component level.
Flexible triggering lets you trap on data errors, time-interval
violations, or invalid protocol sequences. You can find most
problems in a non-intrusive, "monitor" mode. But for subtle
problems, or for loop-back tests, the 1640A also simulates
the CPU, terminal or modem. Of course, you can operate
with any combination of transmission modes-Simplex', Half
Duplex, or Full Duplex, two- or four-wire links, synchronous or
asynchronous operation, and up to 9600 bps (19200 HDX)
data rates.
Whether you're integrating a minicomputer with a few
terminals, or analyzing a complex, centralized CPU-based
communication network, HP's 1640A, priced at $5800**,
gives you a sensible solution that reduces costly system
debugging time.

You don't have to be a programmer to use
the 1640A; no instruction sets to learn ... no
writing or debugging programs. A menu set-up
concept with keyboard parameter entry, preprogrammed measurement execution and
transparent "wake-up" mode make the 1640A
easy to use-even for semi-skilled operators.

Available options include the HP-IB interface($300*),
SDLC/HDLC ($200*) and LRC, CRC-16 and CRC-CCITf
Checking/Generation ($150*).
Find out how HP's 1640A can help simplify your computer
network analysis. Get the details today from your local HP
field engineer.
* HP' 5 implementation of IEEE 488-1975.
** Domestic U.S. price only.
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I
1507 Page Mill Road, Palo Alto, California 94304

For assistance call: Washington (301) 948-6370, Chicago (312)
255-9800, Atlanta (404) 955-1500, Los Angeles (213) 877-1282

letters
(Continued from page 26)
be distinguished with n comparisons is
n
2 since each new comparison doubles
the number. Therefore,
n
.~ mm
1
2 ~ y2rrm (e-) (l + O(n»'
Taking logarithms
n ~ m ~ n2m

+ O(n).

(Recall that Qn2 100 = 6.64, Qn2 1000 =
9.66, and ~ n2 5000 = 8.97.) The number
for Quicksort is easily shown to be
2m ~n 'm. So Quicksort is only 40% (2 Qn
2 = 1.39) worse than the theoretically best
general sorting algorithm.
One should note that most Quicksort
implementations make an initial pass to
set sorting keys and check for already
sorted data. It takes only m comparisons to check whether the data are already sorted. (If the number of transportations is very small, a merge is
called for rather than Quicksort.) For
5,000 already sorted data items, the

Digital Equipment Corp.

Data General Corp

PDP·", NOVA
alNTERDATA
users
handle your .pc and
Disc SyStem needs ...

...wlth performance never before 811ab1e
'1ItH'j,I.tlllll~I .. llldlll"III,I;<

• Software Compatible for PDP-H, Nova
& Interdata
• Embedded design
• 9 Trk 800/1600 bpi, 7 Trk 200/556/800
bpi intermixed
.12.5 to 125 ips

,1"H'II.j PIIlH' 'lj'ldl.tliI:l<

• Software Compatible for PDP-11
& Nova
• Embedded design
• Top Load (5440) & Front Load (2315)
• Up to 20 mb per drive

WRITE FOR COMPLETE INFORMATION

~ western perlpherals
(714) 991-8700. TWX: 910591-1687 • Cable: WESPER
1100 Claudina Place, Anaheim, CA 92805

T M
• •

check takes only 1/17 (=Y2 -log 5000) of
the time of Quicksort, and only 1/ 12 (=
1/log2 5000) of the time of Quicksort
(see point 3 below).
2. The Quicksort worst case was
28,500 times worse than the Quicksort
best case for 1,000 items. As shown
above, this ratio should be (m2/2)/m~n2
m) = 50 times faster. This wild discrepancy indicates that the implementation was poor. It is likely that the
worst case has all items equal except for
one oddball. As is well known, this case
threw the early implementations into a
frenzy. The newer codes explicitly check
for items equal to the sorting key at the
end of each pass, thus eliminating this
problem.
3. The new algorithm is NEW. The
reported ratio of best times for 1,000 is
1.421, which is almost exactly the ratio
of Quicksort average to Quicksort best
time of 1.'39. This strongly suggests that
the best case is simply the time to sort
an ordered array, and that a primitive
implementation of Quicksort was used.
In the first version published in the
(Continued on page 319) .
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Series/1 is a family of small,
powerful, general-purpose computers that puts the emphasis
on productivity.
Series/1 offers a choice of two
processors in a variety of storage
sizes, plus a full range of I/O
units, high-speed disk storage,
dual- sided diskette capability,
both digital and analog sensor
I/O, line and matrix printers and
a choice of standard or customized display stations. And welldocumented user attachment
features make it possible to directly attach non-IBM equipment
you may already have.

In addition, communications
capabilities include asynch,
bisynch and SDLC. IBM's new
Programmable Communications
Subsystem gives Series/1 the
flexibility to simultaneously handle multiple line disciplines or
protocols and an extremely broad
range of communications I/O,
from a variety of manufacturers.
And because it is programmable,
the user can meet changing communications requirements without having to add new hardware.
But that's not all. The real
news of Series/1 is the extensive nature of the architecture.

Both processors - the 4953 and
the more powerful 4955-feature realtime 16-bit design,
proven bipolar LSI logic, MOSFET N-channel storage, microprocessor device control and a
comprehensive priority interrupt structure. In addition, you
get hardware multiply and divide, power fail! auto restart, full
double-word arithmetic, parity
checking on all I/O data transfers
and storage busses and a fullfunction instruction set including up to 207 microcoded instructions on the 4955 (with the Floating Point Processor feature) and

Approximately $29,000 as shown.
Includes a 4953 Model D (48K) Processor with Programmer's Console,
4962 Model 2 Disk/Diskette Unit, 4974 Matrix Printer,
4997 ModellB Rack Enclosure and two 4979 Display Stations.

168 on the 4953.
The Series/l Realtime Programming System manages
system resources for batch, realtime, communications and sensor- based applications in a
multiprogramming environment. The Realtime Programming System also provides IBM
Systems Network Architecture
(SNA) support for Series/I, enabling it to function as a cluster
controller communicating to host
System/370 processors over
SDLC lines.
In addition, Control Program
Support provides task and data

management, I/O device support
and operator interface services
for users developing a tailored
operating system.
For application development,
PL/I provides the ability to write
both commercial and scientific
applications in one high -level
language. Two other languages,
FORTRAN IV and Assembler,
are also offered.
Series/l is supported by
IBM's extensive service organization, backed by a sophisticated
parts inventory system and a
variety of portable diagnostic
tools to supplement special diag-

nostic features huilt into the
system.
On site installation by IBM
Customer Engineers plus a three
month parts and labor warranty
are included in the Series/l purchase price. Ongoing IBM maintenance is available under the
IBM Maintenance Agreement at
a fixed monthly charge.
To find out more about
Series/I, contact your IBM
Series/l marketing representative or write the IBM General
Systems Division, P.O. Box
2068, Atlanta, :::-:::-:..
Georgia 30301. :: _ _
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You won't .believe our
Ballistic™ Printer until you
see one in print. .
And in person.

Unless you've been in
hiding, you've probably
heard about LSI's family of
BalliStic Printers. Built with
the same proven dependability of the Dumb Terminal
and hiS Smarter Brothers.
Our latest matrix printer,
the 200A, comes with standard features like a Space
and Blank Character Compression Buffer.
Tabbing over Blank Spaces ability. Half Duplex
or Full Duplex Operation. And a fully buffered
input, optionally expandable to 1024 characters.
Not to mention its microprocessor versatility;
and firmware flexibility.
To top it off, you can choose from options
like Serial, RB232, Parallel, and Current ~~'~""'_'--_"'''_
interfaces. Polling. X-ON, X-OFF. And V.LV.L-'OL"'I.1V"
character capability with a choice of ________ _",
10, 12 or 16.5 Pitch.
The Printer's reliability lies in the simplicity of its patented BalliStic head. Which
balliStically propels the matrix wires to assure
head life. Eliminating tube clogging with inks,

and paper fibers. Even
wire tip wear is substantially reduced.
The BalliStic Printer
uses a five-start lead
screw and servo to print
bi-directionally at 180 cps.
Direct, Simple, positive.
And very accurate.
But, seeing is believing.
So, if you'd like to be amazed by our BalliStic
Printer in person, write or call us toll free
(800) 854-3805. Just ask for Tom Hudspeth.
If you haven't seen the BalliStic Printer
in action, you haven't seen balliStic printing.

Ilistic™ Printer.
muaner in the long run.
LEAR SIEGLER, INC,
ELECTRONIC INSTRUMENTATION DIVISION
DATA PRODUCTS

Lear Siegler, Inc./E.T. n, Data Products, 714 Brookhurst St., Anaheim, CA 92803; (800) 854-3805. In California (714) 774-1010.
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In more than 200 data centers
worldwide, Tesdata MS Systems are
helping squeeze more efficiency out
of existing computers. MS Systems
are actually helping companies to
, save money by making major configuration changes unnecessary or by
delaying new equipment installation .
by months.
When new equipment is
required, an MS System can help
you cope with current backlogs,
while waiting for long lead time
equipment to be delivered.
Tesdata MS is the most
widely used computer performance
improvement system in the world
today; clearly the way astute managers can improve operations with
the computers they have on hand.
They can accurately and independently help to determine the need for
new computer systems.
Talk to a Tesdata representative soon. Ask to see the actual MS
monitoring and analysis reports

which are being used today for
resource management decisionmaking. If you have to wait, they can
make it a lot more pleasant and
productive.
Write, call or wire: Tesdata Systems
Corporation, 7921 Jones Branch
Drive, McLean, Virginia 22101,
Telephone (703) 827-4000, Telex
89-9489. European Headquarters:
Station House Harrow Road,
V\embley, Middlesex HA9 6DE, Telephone: 01-903-6355, Telex: 923917.

TesdQtQ
It's getting harder and harder to manage without us.
See us at NCC.
Booths 1357-63.
CIRCLE 130 ON READER CARD

"Without our MS Systell1, we couldn't afford to wait
for delivery of our new cODlputer equipDlent.' ,

Wherever it's said, however it's spelled, Informatics
fulfills the promise of the computer... universally!
Informatics . .. throughout the world, the word is synonymous with the ultimate in modern data processing. In the
United States and many other countries, it means the people, products and services of Informatics Inc. Many people
know us for our software products, such as MARK IV®, or
our professional services. But we also provide a full range
of information processing services. Everything from conventional time-sharing user languages to powerful data
base management systems provided on a nationwide communications network. Business reportfng services, financial
analysis and modeling systems, graphic and statistical
tools, litigation management systems, text codification and
photocomposition services, and a full array of specialized
data services for the insurance and distribution industries.

Informatics Inc . ... one of the world's leading independent
suppliers of software products and services. Drop us a line
and we'll send you a colorful brochure that tells how we
can help you fulfill the promise of your computer.

SOFTWARE PRODUCTS
PROFESSIONAL SERVICES
INFORMATION PROCESSING SERVICES

•
informatics inc I
CIRCLE 23 ON READER CARD.

Corporate Offices/21 031 Ventura Boulevard/Woodland Hills, California 91364/(213) 887-9040/Telex 69-8473
MemberslA~ SoftwarelndustryAssociation ®U.S. registered service marks and trademarks of Informatics Inc.

®

I

®

people
Evolution
in Parallel
"We'd solved that problem and we
wanted to go around solving other neat
problems."
This is Elizabeth Rather's explanation for the formation of Forth, Inc., a
five year old software and systems
house in Manhattan Beach, Calif. The
company was formed by Rather and
Charles H. Moore with others who
shared their belief in the potential of
Forth, an operating system and programming language developed by
Moore in the late '60s for use with scientific minicomputers used to operate
telescopes and to process the data they
gather for astronomers.
Rather worked wtih Moore in the
early '70s, implementing Forth on a
telescope in Arizona for which she had
software responsibility. Both were
employed at the time by the National
Radio Astronomy Observatory. Rather
said they were able, by implementing
Forth, to make it possible for an 8K
mini (PDP 11/40) to do more than previously had been done on three computers: a CDC 6400 in Charlesville, Va.,
and a DDP 116 (installed in 1967 and
produced by Computer Control Inc., a
company subsequently acquired by
Honeywell), and a Honeywell 316 at the
Arizona site. This is the "that problem"
to which Rather was referring. She said
this is still a "near state-of-the-art"
system.
What is Forth? A company statement calls it "a capability which has
grown out of a philosophical commitment that any productive and well run
computer environment must use software tools which have evolved in
parallel with existing hardware technology." Rather feels that much of the current popular software is "ill-matched to
the demands of today's sophisticated
computer users and applications, particularly mlm and microcomputer
users."
She said Forth software is "designed
for smart people where other software is
designed so a real dummy isn't going to
be able to screw up too badly. Ours is a
tool for professionals." With Forth,
Inc., software, she said, it is possible for
minicomputers to handle tasks
thought only possible with big computers and to do them better and quicker
and at less cost.
Forth, Inc. recently installed a turn-:-

May, 1978

key system for the Pulmonary Research Center of Cedars-Sinai Medical
Center in Los Angeles. It involves use of
a large data base. Rather said the hospital had budgeted $250,000 for hardware alone. Forth, Inc., she said, was
able to do the entire system, hardware
and software, for under $200,000.
Among the "other neat problems"
Fortli, Inc. has solved are simulation of
the aft flight deck- of the Space Shuttle,
development of an artificial kidney test-

ELIZABETH RATHER
On to "neater problems."

ing machine, development of a cardiac
event monitor, and a microwave radiometry image processing system.
Rather has become familiar with a
wide variety of nonscientific endeavors
as well in doing such work as a system
for analysis of municipal bond data in
California, analysis of data on all telephones in California and Nevada, and
in work for a zipper manufacturer.
Forth, Inc. today has two business
thrusts: first, licensing and support of its
Forth operating system and programming language for minicomputers (miniForth) and for microprocessors (microForth)
and,
second,
application
programming and complete turnkey systems developed to meet unique require-

ments using the Forth operating system
and programming language ..
Rather believes, "we have the best
microprocessor software available," and
this leads to something. of a problem:
what to do about the hobby market. So
far, Forth has stayed away. Their software is too expensive. But both Rather
and Moore feel they' can't ignore this
market and are considering such things
as implementing Forth on a chip or
licensing someone to do this.
Virginia-born Rather has a slight
southern accent which comes and goes
depending on with whom she is talking.
Other Southerners, she said, bring it out
as do the English whose accent, she
claims, is closer to that of the U.S.
South than to those of other parts of
this country which have become "more
contaminated. "
She was educated at the University of
California at Berkeley, first in math and
physics and later (MA) in legal history.
She has been involved with computers
since 1962 when she was introduced to
them while with Oakridge National
Laboratory doing processing for a
laboratory experimental reactor.
She is a strong believer in learning by
doing where computers are concerned.
"I'd never hire a computer science
graduate. I don't believe anything useful ever was taught in a computer science course."
At Forth, Inc. she has implemented
what she hopes will be an on-going program of giving high school students an
opportunity to learn about computers
first-hand. The company has its second
"intern" now who was introduced by its
first, now in college, and Rather hopes
this is the beginning of a chain reaction. Forth's first· high school student
found out about the company from
Rather's daughter who met him at a
party and learned he was interested in
computers.
"My mom has a computer company,"
said Rather's daughter. That was
enough for the student who wanted to
meet Rather and ended up working for
Forth, Inc. This earned him not only
some education and some money but a
special certificate when he graduated
.from high school, something not even
Forth expected. '

Enjoying Hospitality
When M&M Computer Industries, an
intelligent remote batch terminal firm
he helped found in 1969, was acquired
by Harris Corp. in early 1976, Fred:'
erick.J. McKee decided he'd take a year
off to go sailing in his 46 ft. sailboat.
His plans changed when he and his
wife learned, rather unexpectedly, that
they were going to become parents for
the first time. "Our sailing plans were
canceled. We stayed home and redecorated our house," he recalled. And

McKee, an engineer by training and
experience, in a sense got into a new
. business-the hotel business. In February 1977 he joined Electronic Engineering Co. of California (EECO) as director
of hotel systems. He is now vice president, hotel systems, and says he's
"learning new things all the time" about
hotels and how they are run and what
they need.
EECO, which has been around since
(Continued on page 50)
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Tektronix 4020 Series
When you make
your next investment

in terminals ...

Get something

to show for it.
The new Tektronix 4020
Series may be your first
long-term terminal investment.
It's a series of refresh terminals
designed to fit your needs today...
and your growth picture tomorrow.

Our companion 4024
provides secondary growth ...
from alphanumerics to forms.
So you can closely plan and manage
your terminal investment with
optimum cost control.

For example: The 4025
terminal expands from smart
alphanumerics ... to forms
ruling ... all the way to graphics.
You start with basics like expandable
memory. Familiar typewriter keyboard with complete, easy editing.
Scrolling. Easy-on-the-eyes green
display with variable brightness.

Ask your local Tektronix
Sales Engineer for a personal
. demonstration. We'll show you a
priced-right, expandable approach to
your input and display needs, with
the promise of proven reliability and
worldwide Tektronix support. The
new 4020 Series. It's an investment
you can grow with. Even when you're
too busy for words.

Now or later, add forms
ruling. You can construct separate
on-screen workspace and monitor
areas that scroll independently. You
can recall complex forms with a
single key.
Finally, you can add
Tektronix graphics. The 4025's
34-line deep screen is the perfect
proportion for graphics. Our PLOT
10 Easy Graphing software makes
bar charts, pie charts and histograms
easy to produce. Alphanumerics,
graphics and forms can be positioned anywhere on-screen, in any
combination.

Tektronix, Inc.
Information Display Group
P.O. Box 500
Beaverton, OR 97077
(503) 682-3411

Tektronix Datatek NV
P.O. Box 159,
Badhoevedorp
The Netherlands

See us at NCC
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(Continued from page 47)
1947 and was best known as a producer
of punched paper tape equipment,
introduced its EECO Hotel Computer
System in 1970, a time when the lodging industry was wary of automation
due to a number of highly· touted failures. McKee believes this wariness is
relaxing. "There's some reluctance.
People in hotels have heard of disasters
and they're attuned to personally serving the pUblic. But they're highly profitand-loss oriented and labor costs are
increasing. They're learning that computer systems are economically
justified."

FREDERICK J. MC KEE
He canceled his sailing plans.
EECO had two hotel installations In
1970. Today it has more than 30 in
hotels in the U.S. and abroad. The systems handle reservations, accounting,
posting and billing, and guest check-in
and check-out. They also maintain guest
history files so hotel personnel know the
needs and desires of returning guests in
advance.
McKee said architecture and hardware for the systems is much the same
as it was eight years ago but that software has been "substantially improved." In 1970, EECO was offering a
room management package and a guest
lecture package. Today, McKee reported, "we have 900 programs in our
software library." He said a typical
hotel will use between 200 and 225 software packages. "Hotels have different
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kinds of needs. Resort hotels in Hawaii
and Puerto Rico, for example, have to
deal with large groups of people arriving at one time on a 747 airplane. A ski
resort hotel or one catering to businessmen handles arrivals on a one-by-one
basis."
The EECO system is used by hotels of
varying
size,
ranging from
the
Tamarand Ski Resort in Colorado with
from 200 to 250 rooms and condominiums to the largest installation, the
MGM Grand in Las Vegas with more
than 2,000 rooms. The company
recently installed a system at the new
MGM Reno Hotel which opens this
month with a 727 airplane scheduled to
be part of the grand opening. _
EECO systems have been installed in
Hong Kong, Singapore, Manila, London, Paris, and Canada and the company expects to have completed an installation in Caracas, Venezuela, by the
end of this year.
McKee said the system has the capability of interfacing with external reservations services and is talking with two
clients, Hilton International and Sheraton, about linking with theirs. "We are
defining the specs for Sheraton," he
said.
McKee holds a BSEE degree from Fairleigh Dickinson University, Ruther-

ford, N.J., and completed advanced,
management studies at Stevens Institute of Technology.
He founded M&M Computer Industries with Jerry Murphy, now director.
of engineering for EECO. M&M was
acquired by Singer Corp. in early 1973.
It became part of Singer's now defunct
Business Machines Div. in July ot 1974.
Singer sold the company to Harris
which moved it to Dallas. McKee said
he still sees pictures of M&M terminals in
Harris ads. "They have a different logo
but they're the same terminals."
Before founding M&M, McKee was a
vice president of Bunker Ramo. Earlier
he held senior management positions at
ITT and Digital Industries. How·'did he
get into the hotel business. "Pat
Cadigan (EECO president) was looking
for someone with business experience
who had had profit and loss responsibility and who was used to dealing with
end users. I was it."
And he likes it. He likes the travel.
"I've been to the Far East, Europe,
Canada, and South America." He likes
learning the hospitality business. He
also likes his now 20-month-old son,
Frederick III. And he'd like young Fred
to have a brother or sister or two, if
"there isn't 40 years in between."

In New Posts

COLEMAN,
president,
Boole &
Babbage, Inc., Sunnyvale, Calif., is the
new vice president and chairman of the
Computer Software Committee for the
Association of Data Processing Services Organizations (ADAPSO)
JOHN F. GRIFFIN joined GAF Corp.
as director of management information
systems at the company's Wayne, N.J.,
financial complex . . . GERARD A.
FORD was appointed head, Systems
Planning Dept., Bell ,Laboratories . . .
THOMAS J. ANTHONY was named
Industry Director, Automotive and
Telecommunications at National Semiconductor Corp., Santa Clara, Calif.
Burroughs
Corp.
appointed
EVEL YN BEREZIN as director of
planning for electronic systems and
equipment with its Office· Products
Group . . . ROBERT J. DEFFEYES
was elected president and chief executive officer of Graham Magnetics, Inc.
of Graham and Fort Worth, Texas . . .
ROGER V. JOHNSON was named
director of information systems for
Crutcher Resources Corp., Houston,
Texas . . . Insco Systems, Neptune,
N.J.,
promoted
GORDON
F.
GILCHREST to senior vice president
. . . JACK KAPLAN. was appointed
vice president of John Harvey Personnel, a recruitment firm specializing in
the word processing industry . , .
WILLIAM GOODALE was appointed
vice president, engineering for Western
Peripherals, Inc., Anaheim, Calif.

JACK GAMMON has been named vice
president of engineering and development for Applied Digital Data Systems
Inc., Hauppauge, N.Y . . . . ROBERT
V. NEARY is the new Director of Corporate Systems and Data Processing for
Harvey Hubbell, Inc., Orange, Conn.,
manufacturer of electrical products . . .
EDGAR M. REYNOLDS was elected
president of Digital Products Corp.,
Fort Lauderdale, Fla . . . . New group
vice president communications and center operations for National Data Corp.,
Atlanta, is DENNIS E. PUCKETT . . .
DR. ARTHUR E. SMITH was named
to the newly created position of vice
president of marketing development for
the educational services . division of
National Computer Systems, Inc.,
DONALD S.
Edina, Minn.
BATES was promoted to vice president
and general manager of the General
Electric Co.'s Information Services Div.
MICHAEL G. DICKEY was
appointed to the new post of director of
product management and support for
Cray Research, Inc., Minneapolis,
Minn. . . . DOUGLAS C. ALTEN. BERN, president of NLT Computer Services Corp. since 1972, was named
chairman of the board and chief executive officer . . . PHILIP S. NYBORG
was elected vice president and general
counsel for the Computer & Communications Industry Assn. . . . BRUCE
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A large-scale computer system.

Functionally dispersed data processing.
A common, integrated data base.
Unlimited growth without economic penalty.

.

'

be ARC Systenl
from Datapoint.

Put
Your

Imagination
to

work. .

fun
the
page.

Imagine. Alarge-scale
computer system that would solve all of
the problems that system planners have
complained about in conventional
computer architecture. That would work
and grow without interruption, without
extensive operator re-training, and
without endless new model upgrades. A
system that will adapt itself to your budget,
and not the other way around.
The Attached Resource Computer ™
System is Datapoint Corporation's solution
to the inherent problems of conventional
computer system architecture. It will
eliminate the headaches which until now
have seemed inevitable. Like updating
several data bases, costly programming
changes, and complete system failure. Not
to mention the huge expenditures
involved in hardware upgrades.

The ARC System is an attached
processing system - based upon the
idea of functionally dispersed processing
resources, located in a company's offices,
stockrooms, transaction counters, and
warehouses. .operating independently, and
yet as parts of a whole.
Because ARC"allows all of these
task-oriented processing stations access
to the common data base, in as large (or
small) a capacity as each company's
needs dictate.

Because it takes the two basic
functions of any conventional computer
- applications program execution and
data file management - and distributes
them among two or more specialized
computers: the applications processor
and the file processor.
By attaching these two types of
functionally specialized processors to an
ARC System, each company can select just
the right amount of processing power and
on-line data storage that it needs. Without
over-buying to stave off some future
requirements. Or over-burdening an
existing, insufficient computer.

A unique modular architecture

How can ARC combine the effective
throughput of a large traditional
computer with the flexibility and .
convenience of a small computer?

Unlimited growth
without economic penalty

If more processing muscle becomes
necessary as time passes, just add another
Datapoint applications processor. Right
where the work gets done. And if data

A small ARC system.
/
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handling capacity (or speed) needs to be
boosted, additional file processors will
each provide up to 200 megabytes more
disk storage. While preserving the
commonality of the data base. And at
predictable, economical costs.
Every ARC system comes equipped with
user-definable security software that
allows each company to restrict access to
the data base in several ways.
But the best news is that there is no .
central processing unit to get bogged
down. No single component that will drag
the whole system under if it fails. With the
Attached Resource Computer, adding (or
removing) any attached component
requires no system downtime, no
re-programming, and no re-training ..

Functionally dispersed resources

The ARC System uses an electronic
pathway called the Interprocessor Bus to
communicate requests and data from one
attaChed resource to another. This
communication takes place at such high
speeds that applications processors can
get the data they need faster than if it were
on their local disks. Even though the
source of the data may be in another
department.
Any number of applications and file
processors may be connected to the
Interprocessor Bus and located in the
offices where they're needed. Each
applications processor can ha~e the
printers, card readers, magnetic tape, or
local disk storage that a traditional
computer would have. And each
applications processor can be dedicated

to its own function, using any of the
software in Datapoint's extensive library:
• DATASHARE® for multi-user, on-line
transaction processing;
• COBOL for industry-standard batch
processing;
• DATABUS®, RPG, SCRIBE®, and
BASIC for other business needs;
• Telecommunications to other
computer systems with Datapoint's
networking software.
In fact ARC even enables an existing mM
360/370 mainframe to come on-line as
an applications processor, using
Datapoint's Direct Channel Interface
Option.. '
ARC supports all of the functionally
dispersed tasks to be carried out at the
same time - all on the common data
base of the file processors.
Use your imagination.

Take a look at some typical ARC
Systems. And just imagine how they could
be put to work for you.

l'~"~~-~l Application Processor

1~ File Processor

be ARC Systenl
/Interprocessor Bus
r-------------

________________ JI

'---------,v

User Workstations
• Production Scheduling
• Cost Accounting
• Inventory Control

Direct Channel
Interface Option

lBM360/370

ARC system components
Datapo~t

provides you with all the building blocks necessary to construct
an Attached Resource Computer™ System to meet your needs.
Processors

Peripherals

.6600
.,.--". --;.~
. . e:CJ
Advanced Business Processor,
120K user memory, supports all Datapoint
peripherals and up to 24 user
workstations.
5500 Advanced Business Processor,
48K user memory, supports all Datapoint
, peripherals and up to 16 user
workstations.
6000 Series Attached Processors, 60K
or 120K user memory, supports all
Datapoint peripherals and 16 or 24 user
workstations.
3800 Series Attached Processors, 60K
and 120K user memory, for single-user
data processing, data entry, and
telecommunications.
1170 Dispersed Processor, 48K user
memory, supports Datapoint peripherals
and up to 4 user workstations.
1150 Dispersed Processor, 24K user
memory, supports all Datapoint
peripherals.
'

Software:

Disks:
25MB Mass Storage Disk drive, up to
200MB per processor as a local or
common database
20MB Cartridge Disk drive, up to
160MB per processor as a local or
common database

Printers:
30 cps Servo printer
80 or 160 cps Freedom Printer
120' LPM printer
240 LPM printer
300/600 LPM printers

COBOL: industry standard business
programming language
,BASIC: general purpose business
programming language
RPG: report-oriented business
programming language
DATABUS/DATASHARE®: Datapoint's
high-level business programming
language for single or mulitple users
DATAFORM/MULTIFORM®: Datapoint's
two-level data entry and checking
language
OOS: powerful operating system with
comprehensive utilities
SCRIBE®: Datapoint's powerful yet
easy-to-use text processing language
DATAPOLL®: Datapoint's automatic
polling and data communications
program
Communications: mM, HonC}Well,
Burroughs, Univac, and other disciplines

Magnetic Tape Drives:
7 and 9 track
556,800, and 1600 bpi recording
. densities

Use your imagination.
Mail this coupon today and find out more
about the most important development in
data processing since the minicomputer:
the Attached Resource Computer. From
Datapoint.

[)\TAPOINT CORPORATION
TM

The leader in dispersed data processing

Datapoint Corporation
Attn. Marketing Communications
9725 Datapoint Drive.
San Antonio, TX 78284
Tell me more about the ARC System!
Nwe __________________________________

~~~-------

Title -----------f------~--------------------.::'V'"--"l"'S;==:::::::;;;
Comp~y

__________________________________~~=m~~-=~~~~---------------

Address _ _ _ _- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - Ci~-------------------------------------------------------------------------------

State, Zip _____________

~

_____________________________________________'_______________

Do you presently use Datapoint equipment? _______________________________________________________
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OPTIMIZERm

I·

Eliminates program problems
before it's too late.
programmer to produce more reliable,
more efficient programs. It provides the
information needed to speed program
debugging and ensure adequate testing. Programs are developed faster, with
fewer compiles, fewer test shots. Printed
output for listings, dumps is reduced.
And, thanks to proven automatic object
program optimization, all programs
produced with OPTIMIZER III are
smaller and faster, automatically.

From Capex, a dramatic new
approach to COBOL programming.
Programs that apparently have
been thoroughly tested sometimes
fail ... unpredictably and unexpectedly. And for most programs, there is never a "good"
time to fail.
That's where Capex can
help, with an exciting new
prog ram product we call
OPTIMIZER III. If you use
COBOL and any of the IBM
OS, VS 1, SVS or MVS operating systems, OPTIMIZER III
can help you produce more
reliable, more efficient systems, on time, at lower cost.

Results Available Immediately
With OPTIMIZER III,You get better
program quality, more
programming capacity,
more system capacity.
And you getthem immediately. Without changing
systems. Without costly
retraining. Without increasing cost.
You can have new OPTIMIZER
III working for you literally in a
matter of minutes. To find out how,
write or call now: (602) 264-7241.

Improves Program Reliability
OPTIMIZER III works directly
with each COBOL programmer,
providing direct feedback about
what the program actually does.
Concise, easy-to-use information is provided right on the source
program listing to help spot otherwise hidden logic or performance
problems and to highlight untested logic. Using OPTIMIZER III,
problems are found and corrected before programs go
into production so there are
fewer failures, fewer missed
production schedules, fewer
reruns.

CAPEX CORPORATION
Atlanta (404) 261-3553· Boston·
(617) 329-6170· Chicago (312)
596-6550· Dallas (214) 238-7191
• Los Angeles (213) 923-9216'
New York (201) 262-8888· Other
A f f i c e s worldwide.

~*~~!e!!

Speeds Problem Diagnosis
Capex Corporation
2613 N. 3rd St., Phoenix, AZ 85004

OPTIMIZER III helps minimize the impactof program
failures. It "traps" program failures, analyzes them, and then
provides the information
needed to diagnose the problem. Whether programs are
in development or in production, problems can be diagnosed
quickly, directly by COBOL programmers, using OPTIMIZER Ill's COBOL-oriented
diagnostic information instead of cryptic hexadecimal dumps. Problems are corrected faster,
lost time is minimized, and reliance on special
support groups is reduced.

Gentlemen:
Please send me more information
on OPTIMIZER III.
t

Name
Title

Company
Address
City
Zip'

State

Better Programs Faster
By providing key information in a highly usable
form, new OPTIMIZER III works with each COBOL

I
I
I
I
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calendar
MAY
CIPS Session '78 Canadian Computer Conference, May 2325, Edmonton, Alberta. The theme is "To 2000-the Next 22
Years." Sessions on hardware, software, computers and education, applications, and social issues will be featured, as well
as computer chess workshop, computer film festival, technology seminars, and an equipment show. Contact: C. Christie,
Athabasca University, 14515 122 Ave., Edmonton, Alberta,
T5L 2W4.
Discussion meeting and conference: "The Computer Revolution-Industry and People," May 25, London. An informal
discussion meeting sponsored by the Institution of Mechanical Engineers, the Institution of Electrical Engineers, the Institution of Production Engineers, and the British Computer
Society, no charge for attendance and open to the pUblic.
Purpose of the meeting is to set the scene for the October '78
conference, which will explore likely opportunities for beneficial change in industrial performance and organization
created by developments in computing technology, and will
consider human consequences, of those developments.
IMechE., 1 Birdcage Walk, London swlH9JJ, 01-839-1211.

JUNE
History of Programming Languages Conference~ June 1-3,
Anaheim. Programming languages that were in use by 1967
and are still in use will be discussed in terms of the significance of their technical development. The conference will aim
to provide a "permanent historical record"; speakers were
given questions to address and guidance from a historian;
their papers will be distributed before the conference. Speakers are key contributors to the original technical development
of each language. Keynote speaker will be Captain Grace
Murray Hopper. Contact: Rorrie Ratkevich, Ground Systems Group, Hughes Aircraft Corp., 1901 West Malvern,
Mail Drop 606-KI26, Fullerton,- CA 92634.
Isratech '78, June 4-8, Jerusalem. This exposition of Israel's
high technology industries is held in conjunction with Israel's
thirtieth anniversary. Attendees will be able to tour industrial
plants and research and development facilities. Industries
exhibiting include metal processing, equipment and machinery manufacturing, electrical systems and parts, systems and
components, electronics, computers, instrumentation, aerospace and military applications. Contact the Government of
Israel Investment Authority, 641 Lexington Ave., New York,
NY 10022 (212) 486-8530.
'National Computer Conference, June 5-8, Anaheim. For
details see NCC preview page 000.
MUMPS Users Group, June 7-9, San Francisco. All-day
tutorials on programming in MUMPS, ambulatory care informati'on systems, and technical aspects of ANSI-Standard
MUMPS; panel discussions on applications of computers in
medicine. Contact Ms. Pat Zimmerman, Dept. of Biometry,
Wearn Research Bldg., University Hospitals, Cleveland, OH
44106.
26th annual DCA meeting, June 9, Culver City, Calif. Festiv":
ities begin at 6:00 p.m.; dinner will be served at 7:30. Chairwoman Mary Rich' of Mathematica Products Div., asked for
a public statement, said "You can't backspace the card
reader," and "It doesn't matter what you eat at DCA, so long
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Distinguished rabbit and friend at past DCA meeting.

as you don't eat it together." Make your reservation for this
tradition-rich celebration by sending $13.50 per person to
Mary Rich, 14332 Dickens St. #6, Sherman Oaks, CA 91403.
69th Annual Special Libraries Association Conference, June
11-15, Kansas City. "Managing for Change" will be the theme
of this meeting of more than 3,000 special librarians and information scientists. Also discussed will be the White House
Conference on Libraries and Information Services and a
review of developments of the new copyright law. A two day
meeting of the Continuing Library Education Network and
Exchange (CLENE) will be held concurrently (June 10-11). Special Libraries Association (SLA), Attn: John S. Rock, 235 Park
Avenue South, New York, NY 10003 (212) 777-8136.
Symposium on Microcomputer-Based Instrumentation, June
12-13, National Bureau of Standards, Gaithersburg, Md. An
overview presentation will be given for each of the major
areas to be covered, which are: microcomputer technology,
applications to scientific instrumentation, microcomputer
interface standards, and applications to industrial process
control. Major papers include: biomedical and clinical applications, microprocessor-based satellite-controlled clock, fault
tolerance in distributed architectures, microcomputers in the
linear world, control of a 1 gigahertz CCD transient digitizer,
and automating analytical instrumentation. Contact Bradford M. Smith, Room Al30 Technology, NBS, Washington,
DC 20234 (301) 921-2381.
Ninth National Conference on Computers in Undergraduate
Curricula, June 12-14, Denver. Papers presented will reflect
actual experience using computers in a wide variety of subjects, including history, chemistry, earth sciences, economics,
environmental science, psychology, music and fine arts, statistics, and many more. Contact Dr. William DO,rn, Dept. of
Mathematics, University of Denver, Denver, co 80208.
MIMI '78-the 4th International Symposium and Exhibition
of Mini- and Microcomputers and Their Applications, June
12-15, Zurich. Subjects to be addressed include hardware,
software, technology, networks, systems, education, peripherals, personal and home computers, instrumentation, control, and others. Secretariat MIMI '78, Interconvention, cj 0
Swissair Postfach, 8058 Zurich, Switzerland.
'
(Continued on page 61)
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INFOREX:
THE
SIMPLEST
SOLUTION

TO ALL
YOUR DATA

ENTRY
PROBLEMS.

The simplest and best solution to all your data
entry problems is right here: the Inforex data
entry family.
Simplest because we design them for ease
of use and speed of throughput.
Best because we've been a leader in the
innovation and development of key-to-disc
data entry products and capabilities right from
the start.
Which is why our family's got it all. From
the basic keypunch replacement 1300 IKE
System to the tremendously powerful maxiediting System 3300.
So whatever your needs - modest, middling,
or immense - the growing Inforex data entry
family will meet them.
You don't have to settle for a compromise
system. You don't have to sweat out an unsatisfactory price/performance choice. All you have
to do is choose the system that's best for you.
And that's where an Inforex Support Team
comes in. They'll help you select just what you
need. They'll provide expert installation. And
they'll give you the benefit of their years of
eXQerience in other installations.
But even after all that, you won't be left high
and dry. Whenever and wherever you need
help, an Inforex Support Team will be available
with the support you need.
The Inforex data entry family. You shouldn't
settle for anything less.
With the 1330, you can consolidate remote job entry and batch data entry applications without compromising either function. The system features
expandable disc storage (up to four -10 MD. drives) foregrOlmd and background editing and bisync commurucations.
r-

r---------------------------I would like more information on the following:
: 0 Key-to-disc data entry 0 Distributed processing
I 0 Computerized records management
: 0 I would like to talk with an Inforex Sales
I
Representative
I
: Name _ _ _ _ _ _ _ _ _ _ _ _ _ __
: Title _ _ _ _ _ _ _ _ 4oK
I

'/

: Organization _ _ _ _ __
I

/

30K

/

I ----------

I

I

Address-------

2oK

I

City--------IOK 1/
V
State ___ Zip _ _ __
Inforex 1300 and 1301 offer highly cost
effective data entry capability for smaller
installations (4 to 8 keystations) or remote
locations where you can take advantage of
our communications capabilities.

The 1303 provides medium range data
entry capacity, with about triple the disc
capacity of the 1301. It supports up to 16
keystations and the additIon of edits, table
look-ups, range checks and cross-footing.
The 1303 also offers communications capabilities such as spooling, HASP and RJE.

The Inforex 3300 is a powerful pre-processing system that allows you to edit data at
the point of entry, enabling you to offload
your Jnainframe. Its sophisticated editing
capabilities can also handle many of those
applications which you haven't had time to
. put on your present Jnainframe.

See the System 1330 at the Computer Caravan - Expo '78.

I
I
I
I

Telephone _ _ _ _ _ __ o
'71

DM-5

I

'13

75

'Ii

I

More keystations in more I
countries than any other I
company in the world.
I

Offices in major cities throughout the United States,
Canada and Europe, Distributors worldwide.

I

I

";IINFOREXI
Inforex, Inc .• Dept. 321. 21 North Avenue. Burlington. Mass. 01803

A statement of interest to anyone considering a data base management system:

~
e411-'Rightll

It~

One of
America's
leading
frozen food
manufacturers

a StateStreet
State Street Bank and Trust Company

One of
New England's
leading banks

One of
America's
leading
office products
wholesalers

installed DATACOM Data Base management system
interrelated software after an exhaustive search of the marketplace.
A simple statement of fact. These totally dissimilar
customers wanted identical results from their data base
system. Increased productivity, better end-user service,
most economical purchase and operating costs. They
found DATACOM Data Base and Data Communications
more than satisfied these requirements.
DATACOM Data Base Management System and Data
Communications Monitor, both designed by our staff of
. inventive professionals, is without a doubt, the most
innovative DB/DC system ever developed. A flat-file
structured, inverted system-years ahead in conceptit is the highest performance, easiest-to-use system
available. In your review of DB/DC vendors, consider

DATACOM Data Base' Data Communications'
DATAENTRY' DATAQUERY , DATADICTIONARY ,
DATACOM" EARL
Vlalt us at NCC Booth #1842-44
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there are currently over 225 installations of DATACOM at
more than 100 discerning corporations and service
organizations worldwide. Select DATACOM and you'll be
in the best of company.
If yours is a 360/370 site, batch or on-line, let us
demonstrate how quickly DATACOM's ease-of-use and
low personnel/hardware requirements satisfy both ends
of the performance/cost equation for you. Please call or
write Kenneth A. Parker, President, at your earliest
convenience.

6

FTWARE
INDUSTRY
ASSOCIATION

DATACOM DB and DC. Great by themselves ... Even better together.

Insyte dataqg:n
214/526-4280
3707 Rawlins St.

Dallas. TX 75219

Boston/Chicago/ New York/ San Francisco/MexicoCity
Frankfurt. W. Germany/ Sydney. Australia
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It's also:
• an intelligent terminal with simple I/O.
• a display processor with Z-80
microcomputer.
• a stand-alone computer with optional
floppy disc.
• a software development system with
assemblers, text editors, and BASIC.
• a keyboard accessible color graph
design machine with vector, circle,
arc, and rectangle.
• a color display with variable size
alphanumerics.

a complete, high
resolution, color
computer ,q~

phics
*

in a single compact
package for your:
• process control systems.
• medical instrumentation system$.
• business graphics/alphanumerics
applications.
• data processing configurations.
• credit verifying stations.
• computer aided design.
• tomography and thermography
readout.
• utility control central stations.
• corporate financial information
access stations.
• software development.
• drafting and graphics design.
• reservations terminals.
'*Single quantity domestic USA price for
13" tube with 512 x 256 resolution.
512 x 512 resolution and 15" and
19" tubes available. Illustration
is of 19" tube model.

For more information call
your local-area Chromatics
representative listed below.
Or contact one of our factory Applications
Engineers at Chromatics. Inc.,
3923 Oakcliff Industrial Court,
Atlanta. Georgia 30340
404-447-8797

See you in Anaheim!
Booth 1726. NCC exhibit.

NEW DIMENSIONS IN COLOR GRAPHICS
SALES REPRESENTATIVES
Ala.: Huntsville Col-Ins-Co. 800/327-6600
Ariz.: Phoenix Thorson Co. 602/956-5300
Calif.: Irvine Thorson Co. 714/557-4460
Calif.: Los Angeles Thorson Co. 213/476-1241
Calif.: Mountain View Thorson Co. 415/964-9300
Calif.: San Diego Thorson Co. 714/292-8525
Calif.: Santa Barbara Thorson Co. 805/964-8751
Colo.: Denver Thorson Co. 303/759-0809
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Fla.: Orlando Col-ins-Co. 305/423-7615 (local calls)
800/432-4480 (inside Fla.)
800/327-6600 (outside Fla.)
Ga.: Atlanta Col-ins-Co. 800/327-6600
La.: Baton Rouge Col-lns-Co.800/327-6600
Mass.: Framingham Bartlett Assoc. 617/879-7530
Md.: Bethesda Bartlett Assoc. 301/656-3061
Mich.: Detroit WKM Assoc. 313/588-2300
N. Mex.: Albuquerque Thorson Co. 5051265-5655
N.Y.: White Plains Bartlett Assoc. 914/949-6476
CIRCLE 25 ON READER CARD

N.C.: Winston-Salem Col-lns-Co.800/327-6600
Ohio: Cleveland WKM Assoc. 2161267-0445
Ohio: Dayton WKM Assoc. 513/434-7500
Pa.: Pittsburgh WKM Assoc. 4121892-29'53
Pa.: WaYl:1e Bartlett Assoc. 215/688-7325
S.C.: Columbia Col-Ins-Co. 800/327-6600
Tex.: Austin Thorson Co. 5121451-7527
Tex.: Dallas Thorson Co. 214/233-5744
Tex.: Houston Thorson Co. 713/771-3504
Wash.:SeaHle Thorson Co. 206/455-9180

For same-day small package

deHveryto 109 cities.
Guaranteedl... ·

It's as easy as 1,2,3.

Almost anything goes.

Small

1. Take your important small package to
Packa~
United's Small Package Dispatch Center
Dispatch in the passenger terminal at- least 30
minutes before departure of the flight you
choose. Prepay the charges with your
American Express~ Universal Air Travel
Plan, United Credit Card~ or cash.
IfJI
2. Phone your addressee with the flight
number, arrival time and SPD receipt number.
3. Your package is ready for pickup at the destination
baggage area within 30 minutes of arrival.

~

UniTED AIRLInES

Here's our guarantee:

.

We're so confident your package wiil make it on the
flight you choose, we'll refund 50% of your charge if
it doesn't.
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Film, legal documents, advertising material, medical
supplies - whatever you want, as long as it weighs less
than 50 pounds and measures no more than 90 inches
in total dimensions (length, plus width, plus height).

Asmall price to pay.
SPD between New York and Los Angeles costs only
$38.50. Between Chicago and New York, $27.50.

(Rates effective January 1. 1978. and subject to change.)

SPD door-to-door, call (BOO) 638-7340.
We guarantee pickup and delivery to 3800 communities
any time of the day or night, any day of the year,
for a very reasonable price.
.

•

unlTEO AIRLinES CARGO

,United.
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calendar
(Continued from page 56)
Computers in Banking, June 13-15, Zurich. An international
symposium and exhibition. Topics to be covered include: distributed dp, customer-activated terminals, communications
networks in banking, management information systems, distributed data bases, electronic funds transfer, and real time
bank applications. Contact the Secretariat, Computers in
Banking, Interconvention, c/o Swissair, Postfach, 8058
Zurich, Switzerland.

Ifyousee
thenameof
.your terminal
HEWLETT

Institute of Internal Auditors 37th International Conference,
June 18-21, San Francisco. Speaking will be Harold M.
Williams, chairman of the Securities and Exchange Commission, on "Questionable Business Practices." Also, Senator
Abraham Ribicoff on computer crime legislation. I1A, Inc.,
P.O. Box 7886 San Francisco, CA 94120.
6th International Conference of the EDP Auditors Assn.,
June 19-21, Dearborn, Mich. The theme will be "Executives
Demand Professionals." Topics included are auditing applications, on-line systems, database, EFTS, and security /privacy.
Contact: EDPAA 1978 Conference, P.O. Box 61, Sterling
Heights, MI 48078.
First World Computing Services Industry Congress, June 2023, Barcelona. Sponsored jointly by ADAPSO and the European Computing Services Assn. Two themes have been set:
operations at a multinational level, such as data and telecommunications, transport of data flow, privacy and security, and
licensing; and commercial operations of computer service
companies, including personnel, marketing, and standards.
Keynote speaker Frank R. Lautenberg, chairman and chief
executive officer of Automatic Data Processing, Inc., will present "A New Profile for the Services Industry."ADAPso, 210
Summit Ave., Montvale, NJ 07645 (201) 391-0870.

CALLS FOR PAPERS

.get sensitive.
You are probably paying more than you
should for thermal paper. We can change
that. Try us. Send for free roll.
Come to the Sensitive Paper People.

Papers on local computer networking are being sought for a
conference on that subject to be held in October in Minneapolis, sponsored by the University of Minnesota. Contact
Dr. Abe Franck, University of Minnesota, University Computer Center, 208 Union St. S.E., 227 Experimental Engineering, Minneapolis, MN 55455 (612) 376-7291.
Practical experiences with internal aUditing will be the focus
of the IIA'S 4th annual conference, to be held in Orlando,
Florida. Papers about new approaches and techniques for
auditing and audit management are invited. Abstracts are due
by June 1 to: D. Eugene Shaeffer, Director of Education, The
Institute of Internal Auditors, Inc., International Headquarters, 249 Maitland Ave., Altamonte Springs, FL 32701 (305)
830-7600 .

®

leo:

GRAPHIC CONTROLS

COATED PRODUCTS DIVISION

. The First European Conference on Parallel and Distributed
. Processing, to be held in February 1979 in Toulouse, France,
invites surveyor tutorial papers on the following topics:
expression of parallelism (languages, schemata), semantics of
parallelism, compilation problems, implementation and use of
formal models, parallel architectures (multi-, array, data flowassociative, pipeline-processors), communication problems,
operating systems, simulation, evaluation, applications. Five
copies of the ready-for-publication paper, not to exceed 15
double-spaced typed pages, may be sent to C. Girault, lnstitut
de Programmation, 4 Place Jussieu, 75230 Paris Cedex 05,
France. Deadline is June 15, 1978.
#
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Three

Economic Reasons
10 Choose SYSTEMS
·32·Bil Compulers.
1. Powerful Hardware
The SELBUS transfers data at 26 meg.abytes per second. No other computer system in this class offers this
performance. Performance which maximizes the return on your investment.

2. Choice
SYSTEMS also offers a complete family of true 32-bit
computers:
SEL 32/35: processor with gOO-nanosecond memory, and floating point arithmetic.
SEL 32/55: flexible single and multiple CPU
configurations with up to one million bytes of
600-nanosecond memory.
SEL 32/75: supports upto 16 millionbytesofmemory. The only computer with independent, intelligent
I/O to process and transfer data directly to and from
memory.
All are upward-compatible. You select the
computer which saves you the most.

3. Availability

.

Hundreds ofSEL computers are operating in critical
applications which demand availability; Simulation,
Power Plant Monitoring, Telemetry. SYSTEMS means
availability. And availability means reduced expenses
... increased profits.
(

6901 West Sunrise Boulevard, Fort Lauderdale, Florida 33313 305/587-2900
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303121 3033, and
Atndalli buyers only...
Don't forget1
These systems REQUIRE 415 Hz power for their central processors, and, they are
. also susceptible to fluctuations on the power line.
. The solution is a solid state 415 Hz Uninterruptible Power System (UPS) from
International Power Machines Corporation, whicfi will deliver 415 Hz, and offers
protection against power fluctuations not provided by motor generator sets. IPM is
also the world's largest independent manufacturer of 50 and 60 Hz UPS, from 10 Kw
to 2000 Kw.
Let our representative tell you how to place a position order, thereby guaranteeing
delivery to your requirements.
See us at our Booth No. 2600 at the NCC.

~
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International Power Machines Corporation
3328 Executive Blvd .• P. O. Box 724. Mesquite, Texas 75149
214/288-7501 • Telex: 73-0992

Providing quality power throughout the world!

source data
SOURCE DATA provides information
on books. courses, references, reports,
periodicals. and vendor publications.

Computing Law
Peter Seipel
LiberForlag, Stockholm, 1977
340 Pages + Appendix
This is a complex and difficult book
written by a highly knowledgeable
author working in a largely unexplored
field. In spite of the extensive bibliography, there have been few publications
that sought to cover the totality of a
rapidly emerging, consequently still
dynamically changing, interface between two so totally diverse disciplines.
There is a serio~s structural problem
with the work that makes reading especially hard. Seipel adopted a rather convoluted organization which attempts to
peel off one layer of the onion at a time.
The reader is left with an impression,
too often, that the material previously
has been read.
The American reader will find
Seipel's use of the English language
somewhat at odds with conventional
practice both in syntax and semantics.
However, one must salute the effort as
an extremely good try for an author not
working in his mother tongue. Although hard, it is not impossible if the
reader takes care and does a bit of
transliteration on the fly.
Seipel is trying to cover a vast 'range
of instances where the law and data processing meet, sometimes tangentially
and sometimes head-on. He deals not
merely with such known matters as contracts and the patent/ copyright issue
but is also very deeply involved with the
legal issues surrounding the privacy and
the social impact of.computing. His suggestions regarding legal education
should be required reading for those
who deal with curricula in law schools.
Certainly this volume would be required reading for those who are going
to attempt to practice law with respect
to the data processing industry.
Whether the typical senior manager in
the industry could struggle through the
volume is quite another matter, but
those who give it a go will be rewarded
with some interestng new ideas and
perspectives.
At SKt 125, $27.20 (U.S.) at this writing, one would have hoped for a

sturdier binding, a more readable typeface for aging eyes and a better attempt
at right-hand margin justification.
LiberForlag ought to obtain the
hyphenation/ justification routines available under UNIX to improve their
products.
-Philip H. Dorn

The Standard Data Encryption
Algorithm
by Harry Katzan, Jr.
Petrocelli Books, Inc.
384 Fifth Avenue
New York, NY
10018
144 pp.
$12.00
The author has written a compact and
authoritative book for anyone who may
be seriously involved with the understanding and use of the NBS standard
data encryption algorithm, as recently
published ("Data Encryption Standard," U.S. Dept. of Commerce,
National Bureau of Standards, FIPS
publication 46, January 1977).
His presentation is divided into three
sections of rapidly increasing detail and
complexity: (1) introduction of data
security and a survey of cryptographic
techniques; (2) description of the standard data encryption algorithm; and (3)
detailed implementation of the standard algorithm.
Over the last ten years, considerable
attention has been given to the problems of encryption and decryption as
one method of providing data security
and privacy when applied to computerized file systems. The book briefly mentions the six standard data security measures-access management, process
limitations, auditing and threat monitoring, privacy transformations, integrity management, and level of
authorization and data file protection-but it quickly focuses on the specifics of cryptography. It is at this point,
albeit halfway through the text, that the
author makes several key assumptions

I

I

Datacomm Market.
A microwave communications equipment market of $1.3 billion over the
next ten years is predicted by this study

Statistical Analysis for Business
Decisions
by Jedamus,Frame & Taylor
McGraw-Hili Inc.
1221 Avenue of the Americas
New York, NY
10020
.636 pp.
$14.95
.
This college text presents the necessary
and important principles of statistics in
a way that is both interesting and relevant to the business-oriented student.
The book is composed of self-contained segments of particular topics
which the authors call modules. Learning objectives are presented at the
beginning of each of the 23 modules and
specific objectives are clearly 'presented
in boxes introducing each submodule or
section. Exercises and problems are
liberally sprinkled throughout the text
with a sufficient number of answers so
that the student can use it for selfteaching.
Another important feature is the tone
of the writing style; it is informal and
relaxed without being banal and it does
have content and sufficient rigor so that
even Bayes and the Bernoullies would
find the presentation acceptable.
The subject matter covered is broad
and about what one expects in an
applied statistics text; time-series analysis, forecasting, inference, distributions, decision rules, hypotheses testing, regression analysis and sampling
plus binomial and normal probability
distribution tables and several others of
more specialized content.
Altogether a carefully and. cheerfully
written text that may not always delight
but can greatly reward the interested
student.
-J. C. Alrich

of political and economic factors surrounding "value-added" and specialized
common carriers. Also estimated are
predictions for the short-haul intra-city
market, hardware for which is still
largely in the development stages.
The report includes discussion of
major FCC decisions since 1969 (when
MCI was first granted permission to
offer private line service), basic configurations and equipment, specific
(Continued on page 68)
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about the reader; first, that he has
struggled through and comprehends at
least some of the bibliography and, second, that he is conversant in APL, which
is used in the text to define formally the
enciphering computation. Let the potential reader be forewarned.
Professor I Katzan has taken a rich,
complex subject of current importance
and has written about it as intelligibly·
as possible in this short essay.
-J. C. Alrich

-

..

At last, a cure for "I Got Those
Old Three in the Morning Blow-up Blues."
The cure is the UCC-15 Job Recovery
Management System. With this software
. package, the task of rerunning or step
restarting production jobs is now as simple
as changing a single JCL parameter.
UCC~ 15 automatically corrects the
catalog, scratches unnecessary direct access
data sets, adjusts GOG biases and starts at the .
proper job step. Manual errors in restarting
and rerunning can be completely eliminated.
The latest version of UCC-15 can also provide
data base recovery when a rerun or restart
is necessary.
Most of our customers tell us UCC-15 works
so well, they'd forgotten they even had it. If \
you're tired of your phone ringing at 3 a.m.,
you can ring ours anytime at (214) 688-7312
or circle 90
Other UCC software packages include:
A Tape Mgmt System that protects data from
loss or destruction (UCC-l). Circle 91
System that uses DOS
A DOS Under

as

as

programs, without reprogramming, as you
(UCC-2). Circle 92
convert to
A Disk Mgmt System that can probably
save you the cost of some new disk drives
(UCC-3). Circle 93
A PDS Space Mgmt System that eliminates
PDS compression (UCC-6). Circle 94,
A Data Dictionary/Mgr that really gets IMS
under control (UCC-I0). Circle 95
A GL/Financial Control System that
Accounting has been dreaming of (UCC-FCS).
Circle 96
An IMS Database Verifier checks physical
pointers, finds errors before they become
problems (UCC-40). Circle 97
An IMS Database Space Utilization Program
pinpoints DB loading problems, helps
determine correct DBDGEN parameters
(UCC-41). Circle 98
A full line of Banking and Thrift software.
Circle, 99

as

We're helping the computer
to do more of the work.

I

I.

ucc
Canada: 797 Duncan Mill Road - Don Mills. Ontario M3C 1V2
May, 1978

P. O. Box47911-Dallas. Texas 75247
Europe: 1258 London Road - London, U.K. SW16 4EG
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source data
(Continued from page 65)
companies, and a summary of the
intents and potential effects of legislation such as the government's antitrust
suit against AT&T and the "Bell Bill"
(The Consumer Communications
Reform Act of 1976). Also mentioned
are various ingredients of competition
expected in the next several years, such
as satellite communications, packet carriers, and the continued development of
facsimile communication. User confidence in specialized common carriers,
which some say plummeted after the
Datran bankruptcy, is discussed and the
Datran situation is explained.
"Specialized Common Carrier and
Associated Equipment Markets" is
available for $675 from FROST &
SULLIVAN, INC., 106 Fulton Street, New
York, NY 10038 (212) 233-1080, reference report #412. In Europe contact
Chloe Haslam, Frost & Sullivan, Ltd.,
104-112 Marylebone Lane, London
WIM 5FU 01-486-8377.
The Modem Market
Line quality and diagnostic facilities are
listed as the major difficulties with
modem use in this Datapro survey of
over 300 users. The report features a
brief industry analysis, a summary of
recent market activity, a review of re1e-

vant FCC decisions since the Carterfone
case, and a discussion of modem characteristics, as well as user ratings of
more than 11,000 modems. Also compiled with the user data are charts showing usage of modems by feature and by
communication facilities. All About
Modems is priced at $12.00. DATAPRO
RESEARCH
CORP.,
1805 Underwood
Blvd., Delran, NJ 08075.
Director Directory
The Directory of Top Computer Executives lists user installations across the
country and includes name, address and
phone number, who to talk to and what
system is in use. Updated semiannually,
the latest edition is the largest and clearest version yet. Typeset on 8Y2 x 11 inch
size, the directory is organized geographically, with a cross-index providing industry classification and alphabetization. Newly included are
government listings. Price: $75, with
discounts offered for mUltiple copies
and for annual SUbscription. APPLIED
COMPUTER RESEARCH, P.O. Box 9280,
Phoenix, AZ 85068 (602) 944-1589.
All About X.2S
Aimed at a "broad-brush" understanding of X.25 (the CCITT protocol entitled
"Interface between data. terminal equipment and data circuit-terminating
equipment .for terminals operating in
the packet mode in public data net-

works"), this report features straightforward discussion of the need for and
features of packet switching. The booklet, filled with lucid diagrams, sells for
only $10. From LOGICA INC., 801
Second Ave., 13th Floor, New York, NY
10017.
Micrographics Directory
This 64-page guide to products and services is available free of charge. Data is
included
on
manufacturers,
distributors, consultants, service firms and
trade publishers in the micrographics
industry. The services section includes a
geographical index. The 1978 Buyer's

Guide to Micrographic Equipment,
Products Services is available from NMA
Publications Sales, 8728 Colesville Rd.,
Silver Spring, MD 20910.
Electronics in Europe
The fifth annual edition of the Yearbook of Western European Data predicts an annual average growth- rate of
7.7% between 1976 and 1981 for the
European electronics markets. Thirteen
countries and more than 40 product
categories are covered in this compendium of market, production and import/ export data.
The largest market seen is for components. The highest growth rates predicted are for the U.K., Norway, and
Spain, while West Germany is pre-

(Continued on page 74)

• "Printer/Plotter Considerations," a short course on electrostatic
printing/plotting
• Actual samples from a Varian Graphics printer/plotter
• Varian Graphics hardware and software product line information

D

Also put me on your mailing list

D

Call me at (_ _ _ _ _ _ _ __

Name _______________________________________________________
Organization
City
State ____________________________ Zip ___________
Application(s)

Computer: ___________________

@varian
611 Hansen Way, Box 0-106,
(415) 494-3004/TWX
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$20,000
Energy Saving With
Computer Cooling System
>·THE:CONNECTICUT ,NATIONAL BANK
·BRIDGEPORT,CONNECTICUT <:;>6602

Mr •. 'George .Sporie
'J .~ :Salmini ComPany, Inc•. '
IOlGul£ Street·· . .•. . ' . .
,

Milford, ConnecticUt.. .' (}6460
Re !.EcononiiserSystem
,Dear, 'Mr. '. Sporie:
f

'

,

.

.~

•

"

,

About one month has eX]?iredsincethecompletiono£ the
economisersysteminstallation 'at our computer' facility •.. A
, ,few days ago I received oUr monthly electric bill from United
Illtuninating ,CompanyW'hich.cover~ap'eriod of about .25 days'
<., . ~~g,.:Whi<:h.·t~e the·' economiser ,:was . . inoperat~on.. '. This.,b ill
;···'showeda.~ecrease.. 9f . 35;OOO,J(ilowat:t'hoU1:"s.and·a:savings··.·of·..·..
, .$1,ll0~13.overthe:previous ·men
. . ths·.b.ill...~,.,.,..
.
.
.
.
"

:' . .

,"

, ~".

"'.

.

..

'.

/"

.. '

'"

:";

~.

." ,.

"',

'."'

.:

. _.

"

Since the above letter of March, .1976
fromR. T. Stone, building manager,
the bank has saved $20,000 using
EDPAC "ECX" with glycol winter
cooling coil.
The system was installed and monitored by
J. P. Salmini Company. Data is available from
AC Manufacturing Company - 609-428-9800.
70
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EDPAC
Process Cooling for Computers
ED PAC is a product of
AC Manufacturing Company,
Cherry Hill, N.J. 08034

DATAMATIDN

source data
(Continued from page 68)
dicted to continue to dominate the electronics market in Europe with more
than one quarter of the total market.
An analysis of the 50 largest electronics organizations operating in
Europe is presented. in a companion
report, the Yearbook of European Electronic Companies 78, in which sales are
indexed "where possible" by product,
division, and geographic area.
$175 for the set; individually, $145 for
the Data yearbook and $50 for the
Companies yearbook. MACKINTOSH
CONSULTANTS, INC., 2680 Bayshore
Frontage Road, Mountain View, CA
94040 (415) 965-4763.

embedded within a COBOL program; the
data file generated and Datamacs'
description of the file also are shown. A
postage-paid card is included so read-..
ers may request more information or a
demonstration. MANAGEMENT AND COMPUTER SERVICES, INC., Valley Forge,
Penn.
FOR COpy CIRCLE 392 ON READER CARD

4800bps Modem
Compatible with Bell's 208 data set, this
vendor's model 7208 modem is described in a 12-page, four-color brochure. The brochure discusses the 7208's
functions which go beyond Bell-compatibility. Both the company's service
capabilities and the service features of
the modem are covered, as are reli·ability and cost effectiveness. Finally, a
table of specifications lists the vendor's
line of modems, their Bell counterparts,
and other specs. TELE-DYNAMICS, Div. of
Ambac
Industries,
Inc."
Fort
Washington, Penn.

card is mcluded for requesting more
information. RCA AMERICAN COMMUNICATIONS, INC., Piscataway, N.J.
FOR COpy CIRCLE 396 ON READER CARD

Computer Interconnections
An application note explores three
methods for interconnecting this vendor's 9825 desktop computer with the
vendor's model 1000 computer systems,
in instrument control, measurement,
and analysis applications. Three communications methods-the vendor's
implementation of the IEEE 488-1976
instrument bus standard, Rs232-C, and
that used by the vendor's 3070A terminal-are shown. For each, the booklet lists advantages and constraints, and
provides the information necessary for
completing the interface. Flowcharts
and sample communication p,rograms
are included in the 20-page, illustrated
booklet. HEWLETT-PACKARD CO., Palo
Alto, Calif.
FOR COPY CIRCLE 397 ON READER CARD

FOR COPY CIRCLE 393 ON READER CARD

2400bps Modems
Primary features and applications of
this vendor's 24 LSI Mark II a'nd cs 24
LSI modems are illustrated in this eightpage, two-color booklet. Photographs
and text explain the indicators and controls on the units' front panels. Diagrams show test features and options in
typical configurations. A table of specifications and a list of sales offices is
included. RACAL-MILGO INFORMATION
SYSTEMS,· INC., Miami, Fla.
FOR COPY CIRCLE 390 ON READER CARD

. Line Printers
A six-page, illustrated brochure describes this vendor's line printer offerings for minicomputer users. The printers covered range from a 100 Ipm
matrix printer to a 1~200 lpm chain
printer. Also described are the vendor's
interface· and 80-column card reader. A
postage-paid card is included for· requesting additional information on specific products. DIGITAL ASSOCIATES
CORP., Stamford, Conn.

Graphics Survey
A four-page flier describes this consulting organization's computer graphics
study, Computer Graphics: A Study for
Designers of Printed, Integrated, and
Hybrid Circuits. The flier explains the
background and need for the study, its
principal objective, and its authors. The
study outline is included, along with an
order form. INTERNATIONAL TECHNOLOGY MARKETING, Newton, Mass.
FOR COpy CIRCLE 394 ON READER CARD

Communications Equipment
Describing every major product in· this
telecommunication equipment manufacturer's line, this 40-page brochure includes photographs and prose covering
a wide range of data transmission devices. The booklet also profiles the company, its facilities, personnel, manufac-.
turing capabilities, and service.
Equipment of interest to dp. users includes data sets operating from 75bps to
56,000bps. References, to more detailed
product publications are given. For the
curious, the booklet also covers microwave and co-ax transmission systems,
and other communications devices. GTE
LENKURT INC., San Carlos, Calif.
FOR COPY CIRCLE 395 ON READER CARD

FOR COpy CIRCLE 391 ON ·READER CARD

Test Data Generator
Datamacs, a program for generating
test data for program check-out and debugging, is the topic of an eight-page,
illustrated brochure. The brochure explains how the package saves both machine time and programmer effort. It is
pointed out that the test data generator
can create test cases for programs written in any language, or can be
embedded· within COBOL programs.
Illustrations s.how the package in use,

14

Satellite Communications
"What every company president should
know about domestic satellite communications" poses and answers the 34
questions said to be most commonly
asked by executives. Questions are
divided into seven categories: who,
what, when, where, why, how, and how
much. Examples of the questions include "who's using satellite communications now and what do they think of
it," "will We hear any differences," and
"what's my capital investment." A post

Microprocessor Family Album
An illustrated, 40-page booklet describes this semiconductor manufacturer's 8080A microprocessor family of
bus-compatible parts. Among the more
than 60 parts listed are tomponents for
peripheral control, communications,
1/0, and memory. The vendor's Microbus is covered, and system support services are discussed. Six pages are
devoted to listing and defining the
8080A's instruction set. An order form
is included offering reference books of
interest to designers and users of 8080A
and other microprocessor based systems. NATIONAL SEMICONDUCTOR CORP.,
Santa Clara, Calif.
FOR COpy CIRCLE 398 ON READER CARD

Word Processing Accessories
Word processing accessories-acoustical machine enclosures, magnetic media
filing systems, and consumable supplies-are described in this 64-page
catalog. A form is included for mail
orders, and the vendor also gives an
800-series phone number. AMERICAN
WORD PROCESSING CO., Tarzana, Calif.
FOR COpy CIRCLE 399 ON READER CARD
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Digital Systems Journal
The British Institution of Electrical
Engineers now publishes quarterly a
new periodical, Computers and Digital
Techniques. The journal will cover the
structure, design and technology of systems, subsystems and components, as

(Cont!nued on page 85)
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giant

..

Wang is hungrier than the giants. So, when we """,IllM'~ And, Wang works directly with you,
build a bigger computer, we build in better value~ ~.
• the user. Hungry to know more? Mail
Wang's new 2200VS is the only virtual memory
this coupon to Wang Laboratories, Inc., Lowell,
system at an entry level price under $50,000.
·MA 01851. Or call (617) 851-4111.
It's interactive. Responsive. 2.3 billion bytes of
Dear David:
online storage. ANSI '74 COBOL, RPG II, BASIC
D Send me information on the bigger giant-killer,
and ASSEMBLER. IBM 360/370 instructions.
Wang's 2200VS.
Multi-terminals; multiprocessing; multiprogramName ____________________________
ming. Software automatically adapts to system
Title ___________________________
size. High, immediate programmer productivity.
________________________
Company
2200VS is the first-time computer that protects
_
_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ __
Address
your investment. The replacemef1t computer for
City
___________
State _ _ Zip _ __
the yield you never got.
The remote computer to which you distribute
Phone
(
)
90% of the application's processing.
It's modular. Expandable without system
conversion.

r----------------------,

DP811~WANG

~----------------------~

May, 1978
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Fenwal has always set the standards
for Halon-based fire suppression systems.
Trouble is, a lot of our competitors
get a little frustrated trying to keep up
with these standards.
WE'RE THE HALON EXPERTS

Fenwal pioneered the use of Halon
1301, the fast, clean, dry suppressant.
Halon systems are our specialty. And we
make it all- from sensors to control
panels and agent storage containers.
CUSTOM DESIGN & INSTALLATION

, Fenwal modular fire suppression
systems are custom designed to meet
specific hazards,
room sizes, environments. To
give the right concentration - in the
right place -at
the right time.
And they're systerns that can
grow with you inexpensively.
NO WAITING
AROUND FOR SERVICE

Fenwal's
international team of distributors are
constantly being
trained and kept upto-date. To provide
the best pre- and

post-installation service anywhere.
And at any time. When you buy a Fenwal
fire suppression system, you can be sure
of the best follow-up service available.
Factory-trained distributors provide
around-the-clock service.just for you.
With U L approved refilling facilities.
With repair parts. And without a lot of
waiting around.
BUT SOMEBODY LOVES US

Maybe setting these kinds of high
standards hasn't made us very popular
with some of our competitors. On the
other hand, our customers seem to like
us a lot. We install more Halon fire and
explosion suppression systems than
everyone else in the business. And we've
got more satisfied customers.
So if you'd like to find out how to
become one of them, send for our free
film, "The Fireaters': Or write for our
free booklet on Fenwal's approach to
fire suppression.
.
It's won us a lot
of good friends.
Write Fenwal
Incorporated, Ashland,
MA 01721. A Division of Walter Kidde
& Co., Inc. Our local full service
R
distributors are
listed in the yellow
pages under
[
"Fire Protection':

Nobody in the world has more experience in fire and explosion protection systems.
80
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When you're considering building or replacing a manufacturing
system, consider our MAS-80 family of manufacturing systems, and
its newest member, NIAS II, for
Materials Management.
As shown in the pentagon
above, Materials Management includes systems such as Master Production Scheduling~ Material Requirements Planning~ Production
Scheduling and Shop Floor Reporting. Whether you select these
four systems or any of the other
elements shown in the pentagon,
you can build the rest of your sys-

tem at your own pace.
MAS Irs structure allows you the freedom to configure and control your system as
you wish. With the flexibility within the elements to fit your policies,
whatever they are.
Technically speaking, MAS II
achieves maximum Data Base flexibility ... including Data Base modularity (to complement the functional modularity) and the independence to use the DBMS of your
choice ... IMS, TOTAL ADABAS,
IDMS and others.
MAS-80 has already proven its

worth as the manufacturing application systems for the 1980' s.
It's the world leader in comprehensive~ proprietary manufacturing systems software, with over
800 successful implementations.
And since October, 1977, 175 l\!lAS
II systems have been selected
and/or implemented.
Let us show you how MAS II
can assist your Materials Management needs. Write for our free
lY.IAS II brochure. Or call Dick
Nemerson at MMDS headquarters
... (301) 321-5744.
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Sure, I'd like to get
five VERBATIMTM TC..1200 data
cartridges and only pay for four!

"

r--------------~----------l

I
I
I
I
I

Name:
Title:

I
I
I

Phone: (_ _ _ _ - - - - - - - - - - 1
City:
State: _ _ _ _ _ ..... 1-'.~_ _ _\.

I
I
I

Company.·_- - - - - - - - - - - - - - I '
Address·. _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ l1\

I

Type of equipment we .... '"''''. _ _ _ _ _ _ _ _ _- j

I
I
I

Offer void where prohibited, expires June 15, 1978.
Mail to Information Terminals Corp., 323 Soquel Way,
Sunnyvale, CA 94086.

Or Call Toll Free:

(1) 800 .. 821 .. 7700, ext. 515
(In Missouri call:

800~892~7655,

ext. 515)

L _________________ _

users:

At ITC we're working on some interesting ideas
for your remoyable magnetic storage media. We
know you'll want to keep informed. To make it
easier for you to let us know where you are, we're
giving you a first,ever (and limited time) 20%
discount on a b6x of five quality VERBATIM
TC,1200 data cartridges.
Use the coupon or call our toll,free number and
our local office will be in touch with you.

•

Call any of these ITC Regional Office numbers:
Eastern Region: Pittsburgh, PA (412) 563,6655,
TWX: (510) 697,0784
Central Region: Overland Park, KS
(913) 642,2185, TWX: (910) 749,4045
Western Region: Sunnyvale, CA (408) 245,4400,
TWX: (910) 339,9381
Just let us know where you are!
Thanks.
.

C=[

InformationTerminals Corp.
82 .
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3915 ... the world's first high-capacity computer
peripheral interface switch.
3916 ... the first remotely controlled computer
peripheral interface switch.
3917 ... and now the first microprocessor-based
INTELLIGENT MATRIX CONTROL.
The T-Bar 3917 provides complete real-time
system control right at the terminal.
The 3917 displays, right at the terminal, which
computer channels are connected to which

peripherals. Want to make a change? You can
do it directly at the keyboard. The new
connections, once again, are immediately
displayed on screen.
With the 3917, you can effect computer room
reconfiguration decisions and know the
consequences instantly.
For details, write to T-Bar, Computer Switching
Division, 141 Danbury Road, Wilton, CT 06897.
Or call us at (203) 762-8351.

lJCDdJ[]

INCORPORATED

COMPUTER SWITCHING DIVISION

CIRCLE 34 ON READER CARD
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T-Bar Inc., 1978
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well as applications, software and languages. CDT'S aim is to be a forum for
the presentation of work by research
and development workers internationally, and to keep up-to-date the
"computer fraternity in general." Conference reports and book reviews will be
featured, as well as papers. Subscription is £35, £29 in the U.K. THE INSTITUTION OF ELECTRICAL ENGINEERS, Station House, Nightengale Road, Hitchin,
Herts, SG5 IRJ, England.
Networks
Another new British journal. is now
available, the bimonthly Computer
Communications. Articles in the first
isstll,'lndude: standards for open network operation, an architectural
approach to protocol design; the problems and solutions of interfacing IBM
360/370 hosts to Euronet in accordance
with X.25; and a story about point-ofsale terminals. Also covered are conferences, an update on Br,itish Standards, a
listing of pertinent literature, and a new
product review. Subscriptions in the
U.S. are $70.40 from IPC BUSINESS PRESS
LIMITED, 205 East 42nd Street, New
York, NY l0017 (212) 867-2080. hi
England subscriptions are £32 from
IPC BUSINESS PRESS LTD., Oakfield
House, Perrymount Road, Haywards
Heath, Sussex RHI63DH.
Computers and Law
Recently announced is the new quarterly publication Computer/Law Journal. The first issue, available for $15.00
per copy ($16 outside the U.S.), carries
the theme Patent Protection for Computer Software and is over 300 pages
long. Included are three feature articles,
a series of case digests, a chart giving a
chronological overview of the development of the software patentability issue,
and an extensive bibliography of "all
published materials on software patentability." Upcoming issues will feature
topics such as computer crime, the
CONTU commission, computer contract
negotiations, and the Electronic Funds
Transfer system. Subscriptions are
$50.00. THE COMPUTER/ LA W JOURNAL,
675 South Westmoreland Avenue, Los
Angeles, CA 90005, Attn: Michael D.
Scott.
World Dataflow
An interesting new periodical Transnational Data Report seems to live up
to its subtitle, "The International
Report on Information Politics and
Regulation." The first issue contains a
"Focus on France," which goes over
recent legislation in France, gives a detailed summary of the issues involved in

the prelegislation debate between business and political interests, discusses the
economics of the French information
industry, and profiles some of the leading figures in the French information
flow controversy. This issue also feaThe Automated Office
tures a report on recent and upcoming
UNESCO concerns, and work of the
Featured will be a panel discussion on
Council of Europe and EEC. A report on
"How to Justify Office Automation,"
the new Portugese Constitution's referand examples of "Life in an Automated
ence to data processing (Article 15) conOffice." Concurrent workshops will intains an official translation of that sec-'
clude management policy issues; the
technologies of micrographics, ocr, and
tion. Unofficial translations are also
photocomposition; the technologies of
provided, as in the case of references to
office system architecture, communica- .
information, media and communications networks, and display and delivtions in the draft Spanish Constitution
ery systems; text processing; and teleand the French Data Processing, Files
communications. There will be more
and Freedom Act of January 1978.
than 30 industry and government
Since unofficial translations are prespeakers. Theme of the third day sessumabl)' undertaken when an official
sion is "Toward the Automated Office:
version is unavailable, this seems an
invaluable reference service. TDR is pubDreams and Realities," under which
lished eight times yearly. The second, three topics will be discussed: the potential impact of government policy, potenissue will offer a special feature on Gertialities and difficulties in the corporate
many, a report on the Brussels Transenvironment, and functional relation. national Data Regulation Conference,
ships within and bet~een working
European parliaments' consideration of
elements in the automated office.
privacy; news from Algeria, and more.
Offered in Los Angeles June 7-9. AIlE
Annual SUbscription is $140, with single
issues available to subscribers at $10. . Seminars, P.O. Box 3727, Santa
Monica, CA 90403 (213) 450-0500.
The publisher also offers various specialized references and research work as
Applied Datacomm
the Transnational Data Reporting SerA workshop all about data communivice. THE WAYNE SMITH CO., Suite 810,
cations systems for corporate users.
500 12th St., S.W., Washington DC
(Continued on page 88)
20024 (202) 484-5620.

CAN
YOU LOSE
WEIGHT
AND STILL KEEP

YOUR

WIDTH?
-See page 209
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For computer power
anywhe••

Financial Analyst
For financial planning,
forecasting and mod·
eling, we really count
on our convenient,
easy·to·use Mlniterms.

People
rely on CDI Miniterms.

(D11203 Miniterms are the choice of data processing
professionals around the world.
In remote sites everywhere - from the rough environment of heavy construction to the fast,;,moving pace of
.. big-city financial consultants - Miniterms put computer power where the action is.
Lightweight and easy to handle, Miniterm1203's are
preferred because they're flexible in any application.
Three-way keyboard lets the user communicate with any
popular timesharing system in the way he finds most
comfortable. The snap-in acoustic coupler is the most reliable on the market.

May, 1978
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Field Engineer
When you're designing
power plants in the
middle of nowhere
and keeping up with
con~pli,cat,~d communi·
..... _•.••..•..• networks, you
__-r-~need a rugged ter·
minal. When we rough
it, we know our Mlniterms can take It.

87
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Analysis, design, development, implementation, and support skills will be
covered. The intent will be to provide
attendees with the knowledge of current and pot~ntial systems requirements with respect to configuration network costs, flexibility and system
recovery in a way that is amenable to
change.\ Fee: $475 including course
materials and lunches. June 7-9 in
Arlington, Va., July 12-14in San Francisco. IPE (the Institute for Professional
Education), Suite 601, 1901 North Fort
Myer Drive, Arlington, VA 22209 (703)'
527-8700.
Modeling
I

The Production Automation Project is
an applied research project conducted in·
collaboration with industry. Technologies, systems and theoIies of mechanical manufacturing, design and
assembly are the_subject of the research
. effort. The project is offering a course in
Geometric Modeling of Rigid Solids
June 12-16, with an optional supplement June 19-20 in which some of the
key algorithms in a modeler based on
constructive solid geometry will be discussed. Enrollment will be limited. Fees:
part 1, $500; supplement, $200. Contact: Holly Peirce, Administrator, Production Automation Project, College of
Engineering & Applied Science, University of Rochester, Rochester, NY
14627 (716) 275-3775.
Cryptography

The unadulterated juice from your basic AC
power outlet can be pretty raw stuff-noise and
spikes all over the place.
But you can get rid of power line junk quickly
and economically with a HIT from Elgar.
Our High Isolation Transformers come in ratings
from 1 KVA single phase to 60 KVA three phase,
with effective interwinding capacitance as low
as 0:0005-pF. And they provide up to 146 dB
attenuation of common mode noise.
All HIT models can be wired for 120VAC or
240VAC input or output (240 or 480VAC input on
the larger models) for use as a combination
stepdown transformer and noise-isolation device.
They're rated for either 50 or 60 Hz operation and
are designed to UL specs.
Contact us for more HIT information. Maybe
you can stop the noise where it starts.

~ELGAR
(R)

8225 Mercury Ct., San Diego, California 92111.
~n California, call (714) 565·1155. Out of state, call 800·854·2213 toll free.
See usNCC~ --Sooth"s 12091 1211

Commercial cryptography and step-bystep procedures for applying cryptographic technology to dp and datacommunications. Topics to be discussed
include the data encryption standard
algorithm and how to integrate cryptographic hardware into an information
link. June 18-20 in Barcelona Gust after
the first World Computing Services
Industry Conference) and July 24-26 in
Denver. Price: $495. Multiple discounts
offered. KETRON, INC., Valley Forge
Executive Mall #10, ,Wayne, PA 19087.
Structured Methodology

This ,course will explore structured design on the program, -system, and
module levels using a case study system
with practical exercises designed to
show the how , not just the why of structured design and programming. Techl niques presented are based on the works
of Dijkstra, Mills, Myers, Naur, Your-",,'don, and others. Both individual and
team assignments are given, as well as
class assignments in which tlIe solution
is found "interactively" with the instructor's guidance. June 19-23 in

(Continued on page 92)
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·You may need
more tlian one
computer function •••
Data Entry

I

. .

I

•••but you don't need
more than one
computer system.
May, 1978
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You cando

all four functions
at the same station
~withour

new Multifunction
Executive.
For the first time, you can perform the
four primary office computing activities
on a single distributed processing system. O~r
new MFEIIV Multifunction Executive lets
operators independently handle data entry,
COBOL processing, word processing,
and interactive 3270 inquiry to your central
mainframe. And every function is instantly
available at up to 16 System IV /90 display
stations with the touch of a key.
The Multifunction Executive allocates
CPU and 110 resources for optimum system
performance, and allows our field proven
software packages to operate concurrently and
independently.

Save Money.
Multifunction means bottom-line savings
for your organization. No more specialpurpose systems sitting idle ... no redundant
and underutilized peripherals ... no users
struggling to crosstrain on dissimilar equipment. And because each Four-Phase display
replaces several dedicated terminals, you
should need fewer of them.

Save Effort.
As the balance of your workload changes,
your multifunction system keeps up with it
... automatically.

In a branch office, for example, an
operator using the word processing mode to
generate proposals can check current product
availability by transferring to inquiry mode
and accessing the headquarters data base. Or
while new orders are keyed in fill-in-the- .
blanks formats, the syste.m can independently
retrieve and enter customer data from local
files ... price and delivery data from
central files ... and print an invoice. All while
other activities proceed at other displays.

Grow Step-by-Step.
Begin now to benefit from multifunction
distributed processing. Start by installing
an economical system, combining data entry
and file management. Or word processing
and batch communications. Or data entry,
central inquiry, and local processing.
Then add memory-up to 384K bytes for
your lQcal applications. Add discs-up to
270M bytes of online storage. Add printersone for each display. And add software-with
the Multifunction Executive for concurrent
operation. Our family of systems lets you
grow at your own rate, saving time and money
at each step.
For more information, call your loc.al
Four-Phase Systems office. Or write for our
new brochure.

Four-Phase SysteDls
10700 North DeAnza Blvd.,

Cup~rti~o,
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Washington, D.C. Fee: $695.
SDP (Structured Design and Programming Workshop) will also be
offered in New York and Chicago in the
fall, and is available in-house. BSI
(Brandon Systems Institute, Inc.), 4720
Montgomery Lane, Bethesda, MD 20014
(301) 986-8611.
Simulation
Theory, case studies, and "hands-on"
workshops in how to analyze a problem and apply the proper computer

simulation technique. Basic techniques
of discrete event modeling, the different
classes of simulation languages and the
interaction between simulation, analy:'
tic models, and measurement studies
will be emphasized in the lectures. June
19-23. Contact: Mrs. Gerry Cohen, Carnegie-Mellon University, Carnegie Institute of Technology, Post College Professional
Education,
405
MMCC,
Pittsburgh, PA 15213 (412) 578-2207.
Material Flow
Control of material flow through management systems is the subject of this
course which will emphasize the setting
of criteria for choosing dp hardware
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Still

If you would like to put
several asynchronous
terminals on one telephone
line, read on.

Concentrate.
It's cheaper!

MICOM's Micro800 Data
Concentrator has· obsoleted
the good, old-fashioned TOM
or time-division multiplexor.
If you prefer to call it a
statistical multiplexor or
intelligent TOM, feel free. Either
way, the Micro800 provides
retransmission on error and,
typically, double the efficiency
of TOM. It's not a penny more
than a TOM, and it's not a
paper tiger.
Curious?

Iiill!@o7!1i/"gcrocomputers lor DataCommunications
MICOM SYSTEMS, INC. • 9551 Irondale Ave. • Chatsworth, CA 91311 • Tel. 213/882-6890 • TWX 910/494-4910

and software, the definition of models
and data structure, and systems project
planning. Attendees are encouraged to
present a major logistics question,
accompanied, if possible, by supporting
data. Topics of study will include:
: inventories, demand forecasting, replenishment rules, service levels, warehousing, and freight control. June 26-28 in
New York. The course will also be offered in Toronto in late August and in
Chicago in October, and is available inhouse. Contact: William A. Kulok, Program Director, New York Management
Center, 360 Lexington Ave., New York,
NY (212) 953-7262.
Audit and Control
A two-day "executive management
briefing" is being offered by SRI in
t Chicago June 26 and 27; June 28 and
29, July 17 and 18, September 13 and 14
in New York; July 19 and 20 in Houston, and August 21-22 in San Francisco. The course is an outgrowth of the
study done for the Institute of Internal
Auditors. EDP Systems: Security, Auditability and Control will attempt to provide management of audit or information systems with specific detailed information about available tools, techniques
and technologies. Fee: $480. Contact:
Katherine Mize, SRI International, 333
Ravenswood Ave., Menlo Park, CA
94025, (415) 326.:6200, ext. 3963.
Government Buying
Executives from government and industry will meet to review and discuss dp
procurement
and
implementation
policy. To be discussed are government
reorganizations, internal government
task forces, and assessments of the
Brooks Bill. Parallel sessions will include hardware, software and timesharing procurement, and guidelines for
benchmark tests. The conference will be
held June 26-28 in Washington, D.C.
Contact AIlE Seminars, P.O. Box 3727,
Santa Monica, CA 90403 (213) 450-0500.
Data Entry Management
Management techniques for the data
entry manager and supervisor including
how to choose an up-to-date data entry
system and how to deal with operators.
Distributed data entry will be discussed, as will productivity and performance standards. June 26-29 in New
York, August 21-24 in San Francisco.
fee: $630. AMERICAN MANAGEMENT
ASSN., 135 West 50th St., New York, NY
10020.

*

Crowed a bit-fiddler of Sault
St. Marie,
"N 0 coder's more cryptic than me.
All the code that I make
Is obtuse and opaque
And no one can patch it but me.
-Wm. J. Wilson
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SAS pulmore analysis 10015 inlo software...

••• 50 you can gel more work oul.
A lot of software systems can IBM 360/370 as computer
Think about it. SAS can do
do one thing or another well.
But SAS puts all the data analysis tools you need for most
jobs into one system. And
your people don't have to master a difficult programming
language to use it.
Just a few simple commands
and SAS is handling retrieval,
data management, statistical
analysis and report writing.
That's why more than 500
May, 1978

sites are already using SAS.
And why those users put SAS
on the Datapro Honor Roll for
the second consecutive year.
Leading insurance companies' manufacturing firms,
banks, universities, utility
companies and governmental
agencies are finding that SAS
is the only system they need.
And it doesn't cost as much as
most software packages.
CIRCLE 115 ON READER CARD

more than most software systems, and doesn't cost as
much.
N ow give us a call. We'll
send a free booklet and tell
you more about what SAS is .
doing for others ... and what it
can do for you.

SAS

SAS Institute Inc.
P.O. Box 10066
Raleigh, NC 27605
919/834-4381
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Maureen Moon
recommendedWATS fOr
data transrrtissl0no
She was solvinQ a larger
problcn1.
~
~
It involved calls frOl11
\'arioLls cities waitinQ to get
in to an agency COl11 PLI tef.
There were several
alterna tives.
~.1allreen ~~tLldied the
agency's C0l11 pLl ter L1sage data
and can1e LIp with the 1110st
reliable solution.
Using WATS (for low-speed
data transn1ission) also n1ade
it the most econol11ical
solution.
Her recommendation was
not Sil11 ply a question of technologv. hut of it creative 111ind.
M~;L1recn !\10on. a Bell Svster11 Sales Supervisor. is jus(
lmc of a l1uI11bcr of Bell representatives readv to serve
federal departn1ents and
agenCIes.
Call your Bell Account
Representative.
You'll find that their first
step-before n1aking reconln1endations-is to understand
how you operate.
They don't necessarily prescribe WArS.
They prescribe what's best
f()r you.
The systenl is the solution.
L-

@ Bell System

I

This disk drive ~acks 10 Megabytes
in unit one~third the size of
conventional drives.

OEMs and system~ builders will
want to take a hard look at this 0120
MidiDisk drive (the first of afamily)
that combines large disk state-ofthe-art technologyin an unusually
compact package.
Its performance advances
include:
Operating Versatility. Three
0120 units can be mounted vertically
in a 19-inch rack. A table-top version
is available also.
Midi-Cartridge. The 0120 uses a
flat, ultra-thin midi cartridge which
measures only 11" square, is less
than one inch thick, and weighs only
2.8 pounds.
Speed. A fast 920 kilobytes per

second. (Densities of 4,750 B.P.I.,
and 500 T.P.I.)
Accuracy. Data-imbedded,
servo-tracking techniques for head
positioning eliminate the need for a
transducer, thermal compensation,
or head alignment techniques. This
simplified mechanism rules out any
need for preventive maintenance.
Power Savings. The midi cartridge is self-ventilated (operates at
3600 rpm). No air blower is required.
(After startup, total power consumption is only 100 watts.)
Reliability. The spindle is an
integral part of the brush less dc motor.
There are no belts or pulleys, no
CIRCLE 85 ON READER CARD

See us at the NCC, Booth 1758.

electron ic/mechan ica I adjustments
to make. And head loading is controlled automatically to prevent
damage in the event of a failure.
Available: Controllers for
industry-standard microprocessors.
For price and delivery information, contact: In North AmericaJean-Paul Garodel, Honeywell
Information Systems, 200 Smith St.
(MS 464), Waltham, Mass. 02154.
617/890.,8400, x 2019.
In Europe-Alain
Kiffer, CiiHoneywell
Bull, 6 Avenue des
Usines, 90001' Belfort,
France. (84) 228200.
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Call John Stcrl!n~J :.800) 327-642{~ 01 ,:305 724-1111 Cli \/Ulil luc(11 DOCullICltlon representative Atlanta, GA 955-0309
Boston. MA 890-2650' Chicago. IL 782-0~~:j1' Dallas. TX l361-9 C)02 750-6160) Detroit, M1353-8181 [J East Meadow. NY 794-1186
Greenwich. CT 869·412:', . Hartford. CT 2l8·2010· Houston. TX WD-1i\32 . : Irvine, CA "152-8782 l_J Long Beach, CA 595-6/ /~)
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World's fastest Ompaci Line LOrinterr

No additional programming required

Documation's technology breakthroughs increase
throughput to 3000 lines per minute. With 6 copy
capability impact printing now yields throughput
rates up to 18,000 lines per minute per printer.

Any 360/370 channel (or PCM mainframe channel)
will support multiple 1M PACT 3000 line printers.
And, IMPACT 3000 requires no additional system
or application programming.

More throughput per dollarr invested

Just four of the many reasons why you should investigate Documation's IMPACT 3000 as a viable alternative to laser graphic printing.

Cost of ownership of three IMPACT 3000 line printers
is less than a single IBM 3800, providing you significantly lower cost redundant reliability. Vlfhat's more,
IMPACT 3000 productivity increases as the number
of copies increases. Laser graphic productivity
decreases.

For more information on I M PACT 3000 write Documation Incorporated, P.O. Box 1240A, Melbourne,
FL 32901 or call your local Documation representative for a detailed comparative analysis.

IIVI PACT 3000 provides printing on any forms 3 to
1 83/~ inctles wide and 3 to 24 inches deep. More than

twice the form depth of laser graphic capability.
(IRClF 45
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DATACORP
FICBE MANAGEMENT SYSTEM.
BECAUSE TODAY'S INFORMATION
ISN'T TOMORROW'S.
Up til now, your typical COM
file was an all-or-nothing type of
tool. Eitherup-to-date, or out,
which meant starting an entire
new file. From scratch.
But now, with Datacorp's
Fiche Management System, you
can update, index, even cross
reference. Selectively. And continually, every day, if need be.
All this, without having to reprint full files. You get data base

management on microfiche,
with a steady flow of new information as often as users
demand. Plus savings in manpower. Storage. Printing. And
faster look-up, better utilization.
Fiche Management System,
from Datacorp~ Makes today's
COM report also tomorrow's.
Call or write and we'll show
you how.

REMEMBER DATACORP.
WE'RE #1.

DATACORP
Po. Box 3460
Portland, Oregon 97208

(503) 225-5100
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"My employees hated
me until I got a $1,800
CARDENTRY system
for security!'

'

,

1("

.'.

"The employees always hated the
security guards I had around. They told
me it was like working in a prison. That's
when I found out about the Rusco
Electronic Systems MAC 520, a new
low-cost CARDENTRY™ Security
System. It's a state of the art system
that's truly inexpensive with sophisticated
features.
Listen to what it's got, and what
it does.
The Rusco System is a single
compact unit with an 10 card reader
and a reusable solid state memory for
storage of individual card data. I can
have access control for many cardholders. I'm even thinking about purchasing the time zone option, so my
. cardholder's access privileges can be
limited to certain hours during the day.
Rusco makes a great system. Now,
I can protect my stock room, files, data
processing center and personnel
records with total security.
Also, there's no chance of my
cardholders copying our personalized,
cryptically encoded cards. As far as I'm
concerned, someone should have
thrown away the lock and key years
ago. Rusco did, but I didn't know about
it. All I can say is you should look into
a Rusco CARDENTRY MAC 520
system. Have one of their systems
consultants contact you: All you have
to do is phone the 800 number below.
You'll get service and knowledgeable
advice on the MAC 520.
And you'll probably never have to
worry about your employees hating you
ever again:'

"

,I···"···,:··,·,····

I

:'/wantcomplet~

Now. I can come in

1;~/b~rn~~~~J:;.ned

put a security guard:'

. '. ....
.' ..... ". ..
'
"I have work that needs
to be done before business
hours. With the MAC 520;.,'
there's no hassle:'

· ~; ~",e0' m~o~ "e~one
'he

"My staff and Ihave
to work at odd hours.
Now. all we have to do
is use our Ruscards.

control of my people's
. hours and the
MAC 520 is perfect:'

F~~ i.Q
01 "mf~0:1f~;~1
•.

In e"h MA.C 520,
"om 'he p,e.,den, 'he
access to certam areas at certam times. Or al/ areas at al/ times. You assign the card data to each reader.

THE
CAROENTRY
COMPANY."

3

'j

j

For a brochure
detailing CARDENTRY's exciting capabilities,
call toll-free 1-800-528-6050, Ext. 691
(in Arizona call 1-602-955-9714, Ext. 691)
or write Rusco Electronic Systems
1840 Victory Blvd., P,O, Box 5005
Glendale, Ca. 91201

RUSCO
ELECTRONIC SYSTEMS
A DIVISION OF Ant

CIRCLE 113 ON READER CARD

Now
can ivi e
A TYPICAL SYCORLINK NETWORK.

SycorlinkTM is a revolutionary resource sharing
feature that lets you distribute the power and
resources of computer systems throughout
your organization. And conquer the problem
of..providing all your departments with the
servi<;es they're looking for. At a price you're
looking for.
In a nutshell, the Sycorlink networking
feature is distributed processing the way it
was meant to be.

'Putthe power of your network
at every work· station.
With Sycorlink, every system in the network
102

can be tailored to handle the processing tasks
of individual departments. And at the same
time give authorized users in any department
the power to access the files and peripherals
of every other system in the network.
A user at any work station can access any
. file on any disk in the network. At the push of
a key. Any file on any disk can be printed on
any printer in the network. Any file can be
transmitted to the host.
Any system in the network can process data
from any file on any disk located at any other
node in the. network. And a system can be
dropped out for maintenance or service
DRTRMRTION

an con uer.
without disrupting the flow of data to and
from any other node.

Match the workhorse to the work load.
The Sycor 405 and 445 distributed processing
systems can be mixed and matched in a
Sycorlink network to create individual
processing nodes with just the right amount of
power for a specific department or location.
And while each node may be individually
configured, it can access the files of another
node just about as fast as its own files.
Communicating this fast within the network
allows nodes to share expensive peripherals,
such as a line printer. So any way you put it
together, your Sycorlink network has the·
performance capability that can get your job
done. The way you want it done.
This means you never have to overequip any
location, paying for power you don't need.
Your first step in building your distributed
processing network is the right one - with
nothing to trip you up down the road.

Get started on a no-detour growth path.
The upward compatibility of the Sycor 400
series lets you grow your network without
redesigning your system or replacing hardware. We call it planned nonobsolescence.
As your needs at a specific site grow, our
compatible 405 and .445 systems let you
upgrade without reprogramming or introducing unfamiliar hardware to your operators.

Install systems up to·~ half mile apart.
A Sycorlink network permits installation of
systems up to a half mile away from each
other. The systems are connected to each
other by coaxial cables. This lets you increase
your computer power simply by adding
another system to the network. Without
reprogramming.
Sycor's security-conscious software makes
sure all disk files can be protected to prevent
unauthorized access. You get peace of mind.
And costs are kept to a minimum.

Link up your departments with
Sycorlink. Call 800-521-2838 toll-free.
Sycor pioneered the concept of distributed
data processing more than ten years ago. Since
then we've been at the cutting edge of distributed processing technology. With over 100
service centers located within a half-hour drive
of 1750 North American cities, and 40,000
systems installed, we're ready to help you
bring your users state-of-the-art service in
distributed processing. They deserve· it.
To find out more about how Sycorlink can
help you conquer distributed processing
problems, call Tony Fazio, VP Sales, at the
number above. Or write Sycor, Inc., Ann Arbor,
Michigan 48104.
Better yet, contact a nearby sales office.
We're in the Yellow Pages under Data
Processing Equipment.

Sycor puts computer power where the work is.
TM
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Editor's Readout
John L. Kirkley, Editor

Great
Expectations

May, 1978

Ahl spring!
The sound of booth construction is heard throughout the land. New four color
brochures roll off the presses. Hardware and software salesmen ready three-piece
suits, wing-tip cordovans and sincere smiles; it's almost National Computer Conference time again and they have great expectations.
The target of all this activity is the data processing professional: the Nee showgoer, the specifier, the buyer of dp hardware and software. He's there to' be educated by his colleagues, wooed by the vendors, and maybe have a little fun in Anaheim's neon and plastic wonderland.
In addition to visiting the booths, he'll choose from a bewildering variety of sessions, ranging from personal computing to artificial intelligence and data base management. In the exhibit hall he'll see the broadest range of equipment and services
ever shown at an Nee and find that just about every piece of hardware has a microprocessor stuffed in it so~ewhere.
And finally on Thursday, DATAMATION shopping bag stuffed with brochures and
business cards, he'll wend his way home. Waiting for him back at the shop will be
another set of great expectations. But they are not necessarily his own.
The range of the Nee conference program hints at the broad expectations held by
his employers in addition to those he imposes on himself. Taken all at once, it's a
bit staggering.
First of all he must have a broad technical base constantly updated to keep pace
with an industry characterized by innovation. He must be a linguist: the master of
an arcane and sometimes deliberately obfuscated language that seems to thrive on a
steady diet of new and juicy buzz words.
At the same time, magazines like this one are cautioning him that a knowledge of
the complexities of routine data processing is. not enough. Other technologies. are
impinging on his fiefdom. Electronic mail, fax, word processing, digital PABX sys:"
terns, in-plant printing . . . all tied together by another rapidly growing technical
discipline, data communications.
And then there's planning. We all talk about it but few of us do it well. Particularly in an industry driven by IBM'S marketing strategies. IBM plays its cards close to
its white oxford-cloth chest; the dp professional as planner operates with a view of
the future that is, at best, fuzzy.
He must be an expert purchasing agent and horse trader, one who understands
the intricacies of leases and purchase plans, capitalization, and the whys and wherefores of investment tax credits.
Let's add security analyst to this composite person we're constructing: after all,
purchasing equipment from a company that is undercapitalized or badly managed
and then watch them file for Chapter XI two days after the the equipment is
installed is not likely to endear him to the hearts of management.
He'd better know something about plumbing, carpentry, flooring, and he'd better
be a damn good electrician.
The list could go on but let's! wrap it up with the toughest job of all: managing
people. Needed here is a high tolerance for ambiguity and the development of skills
that all the management courses in the world can only hint at.
And another thing. Because of the importance of this activity to the corporation,
because of the youth and vigor of the industry, because of the professional standards we have imposed on ourselves, he is expected to perform these many skills
at a level of excellence found in few other fields. And he does.
Oh yes. There's one attribute that we forgot to mention, one that would make
your average Dalmation green with envy-he's probably one of the best fire fighters
~~.
0
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NCC: Computers
and Energy
Many special sessions at 6th National Computer Conference in Anaheim are focused on
energy. Other subjects get attention on program of 107 sessions. Exhibit is a record
with 351 companies in 1,396 booths. The world's energy problems, so vigorously enunciated by President Jimmy
Carter, will hold stage center at the 6th
National Computer Conference in Anaheim, Calif. next June 5-8. The conference chairman, Stephen W. Miller of
SRI International, says at least 14 sessions
will address questions about energy.
Also on the four-day program are sessions devoted to databases, data networks, office automation, distributed
processing, data processing management
and administration, computer careers
and a look at recent progress in Japan-to
name a few of the 107 sessions put together by Miller and his program chairmen, Dr. Leonard Y. Liu and Dr. Sakti P.
Ghosh, both of IBM, with a cast of some
700 speakers and organizers.

Two exhibits
There will be two exhibits, the usual
huge exhibit of 351 vendors at the I\naheim Convention Center, where the technical program also will be presented, and
a Personal Computing Fair for which, in
late April, 77 companies had signed up to
exhibit products in 112 booths.
At 1,396 booths, the Nee will set another record. Last year's exhibit in Dallas
of 1,143 broke a record that had stood
since the heyday of the computer business in 1969 when about 970 booths were
crammed into two sites at Las Vegas.
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Energy questions
Four program sessions will be directed
specifically at the energy question-Energy Decision Analysis, Computer Mod-.
eling in Energy Technology, Computers
in Oil Exploration, and Energy Modeling. But energy issues are to be discussed
in many other sessions, such as panels on
simulation and artificial intelligence.
And in late April the American Federation of Information Processing Societies
(AFIPS), which sponsors the Nee, was
trying to have President Carter accept an
invitation to address the Nee plenary
session Monday morning on energy, but
agreed it would settle for other top Administration officials.
Interestingly, Carter received third
billing as a luncheon speaker when the
Nee last was held in Anaheim in 1975
and he was a relatively unknown former
governor of Georgia.
In addition to the plenary session, two
luncheon keynoters will address the
question. Harold J. Haynes, chairman of
Standard Oil of California, will analyze
the problem as seen by the oil industry
and AFIPS president, Dr. Theodore J.
Williams of Purdue, will discuss the
question from th~ technical standpoint. .
Haynes' talk will be given Tuesday
June 6 at a luncheon in the Anaheim
Room of the Convention Center. Dr.
Williams, who is professor of engineering at Purdue Univ. and director of the
Purdue laboratory for applied industrial

control, in a luncheon address on Wednesday, will assess the im portance of
hierarchical and distributed computer
systems in industrial process monitoring
and control with special emphasis on
their importance in conserving existing
energy resources. "Such control systems," Williams says, "will be of major
importance to industry in the near future
as they will be of absolute necessity in
coordinating plant operations in such a.

NCC organizers and keynoters: Stephen
Miller, conference chairman, organized the
huge event. His program chairmen, Dr.
Leonard Y. Uu and Dr. Sakti P. Ghosh, both
of IBM, put together the huge program of
107 sessions. Dr. Cuthbert C. Hurd, a consultant and pioneer in the computer field
who is president of Solar Energy Research
Associates, has organized a symposium on
Developing Energy and Computing Technology that will be held Tuesday evening at
6:30. Energy issues also will be emphasized in talks by three keynoters: Dr. Theodore J. Williams, AFIPS president, will
discuss the energy question from the technical standpoint. He's also professor of
engineering at Purdue Univ. Harold J.
Haynes of Standard Oil of California will
analyze the problem as seen by the oil
industry. Ryal Poppa, chairman and chief
executive officer of Pertec Computer Corp.
of Los Angeles will discuss the role of
personal computers in managing energy
systems.
CRTRMRTICN

NCC
way as to permit maximum productivity
with minimum energy usage."
And on Tuesday evening at 6:30 the
subject will be given its most extensive
airing at a Symposium on Developing
Energy and Computing Technology of
which the chairman is Dr. Cuthbert C.
Hurd, a consultant and pioneer in the
computer field who now is president of
Solar Energy Research Associates.
Possibly the only shortcoming of that
session is its length-only an hour and a
half-but in that short time NCC attendees will have the chance to ponder the
comments of Dr. Arthur G. Anderson,
IBM vice president and president of the
company's General Products Div.; Rep.
"Pete" McCloskey (R-Calif.); Thomas J.
Davis Jr., managing partner of Mayfield
II, a venture capital firm; Dr. Marjorie W.
Evans, an attorney and scientist who is an
advisor to Bank of America; Dr. William
F. Miller, a computer scientist who is
provost at Stanford Univ.; Dr. John Stephens, president of Excel-Minerals Co.;
and Henry D. Jacoby, professor of management and director of the Center for
Energy Policy Research at MIT.
And it should be an interesting examination of the issue.
AFIPS says Rep. McCloskey will present
Congress' views of energy and Prof. Jacoby will offer contrasting views that have
been expressed by speakers during the
first two days of the NCC conference. Dr.
Anderson will discuss techniques for
transforming research and development
into meaningful production, while Davis
will show how venture capitalists can
help company startups in the energy
industry. Dr. Evans will comment on
environmental factors concerning energy
problems. She's an advisor on matters
such as land use, energy and environmental concerns. Stanford's Dr. Miller.
who is a director of several corporations.
will discuss the relationship of universities to industry in programs to alleviate
the energy problem.
Dr. Stephens, a Ph.D. in mathematics
from Univ. of Southern California, will
comment on the growing need to involve
scientists in the political process and
Prof. Jacoby, in a summing up presentation, will pinpoint subjects where there
seems to be a consensus view among the
panelists. Prof. Jacoby has been successful in developing simulation models
covering energy and the economy.
Personal computers
AFIPS even has found an energy angle
in Ryal R. Poppa's keynote address
Thursday on personal computing, in
which he'll talk about ways for using
small computers in the home and in
industry to manage energy systems.
'Poppa, chairman 'and chief executive officer of Pertec Computer Corp., pf Los
Angeles, in recent years has moved into
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the pers'onal computing market by acquiring MITS, Inc., a New Mexico manufacturer of microcomputers, and leom,
a manufacturer of microcomputer peripherals.
The personal computing festival, first
held as part of the NCC last year in Dallas,
should draw some 10,000 persons to the
nearby Disneyland, Hotel, says Miller
who estimates that figure should boost
the NCC attendance to about 45,000 when
included with the 35,000 expected at the
NCC exhibit and the NCC technical program.
The festival will include all of the wayout events to be expected, including this
magazine'S Klatu, a roving robot; a
Micro-Mouse contest sponsored by the
IEEE'S two magazines, Spectrum and
Compllte/~ in which contestants have
been invited to enter a robot mouse to
run through a maze (some 6,000 entries
had been received in April); and many
discussions about the hobby computer

Klatu and thousands of
rodent robots enliven
festival of personal
computing
market. Some papers also will be delivered at the Convention Center to draw
visitors from the festival whose fees can
be applied to NCC registration fees. And
there's a Personal Computing Contest
featuring 20 demonstrations inCluding
PCNET, an associative memory board, a
computer to aid a person with cerebral
palsy, a checker playing program, and a
Pascal implementation. Contestants will
be competing for prizes that include an
oscilloscope, crt terminals arid a floppy
disc.
Miller says another feature of the Personal Computer Festival is that there's no
age limit. For insurance reasons, last,
year's Nce limited the age to 14. This
year, says Miller, anyone can go because
personal computers don't discriminate
against age. Asked if anyone at any age
actually can walk in, Miller said, "they
don't even have to 'be old enough to
walk."
What you never thought of
Miller, who was the program chairman
of the NCC held in Anaheim three years
ago, first took the job as general conference chairman for this year's event two
years ago and he's been working on it
ever since. "You set up your ideas for a
program, you select the top experts, such
as Dr. Liu, to come up with topics and
people and then you find that 42% of the
papers that come in were unsolicited.
You find out that there are topics you
never thought of and they go on the
program."
Miller says the program, for which
there's an attendance of about 4,000 to
5,000 (low when compared to the total

NCC attendance of 45,000 expected this
year) consists of about 58% solicited papers. And he's been able to jam by the
NCC board two papers which have been
presented before in the artificial intelligence arena. "These are papers that
have more relevance today than when
last presented," Miller says.
"And I am not unaware that there are a
lot of people who change two or three
words in an old paper and present it over
again," \Ie says referring to other topics
on the program.
But he says the NCC program basically
is designed to bring forward what is
relevant today for discussion before a
huge forum.
Professional development
In addition to program topics (reviewed in the next article beginning on
page 109) a Professional Development
Series of subjects will be presented at the
conference for a fee of $45 and limited to
100 persons per session. Among the topics: Word Processing; Women and Management Update; How to Get Started
with Microcomputers; Developing Managerial Skills; Information System Architecture-a Management Perspective;
Requirements Analysis and Definition;
Computer System Capacity Planning
and Performance Evaluation; An Overview of Distributed Processing; Managing and Motivating DP Professionals;
Hows and Whys of Effective Computer
Negotiations; Business Protection from
Computer Crime and Accidental Loss;
Cryptographic Protection in Computer
Systems; Designing the Database System Project; Hands-on Microcomputer
Software/Hardware Workshop; and
Software Design Techniques/Structured
Methodology-Truths and Fallacies.
And there'll be the usual Pioneer Day
session on Wednesday, this year honoring the project team that developed
SWAC, the National Bureau of Standards
Western Automatic Computer. When
dedicated in August 1950, it was the
fastest in existence and the first to use
crt's as its memory devices and the first
parallel-stored program computer to become operational. Dr. Harry D. Huskey,
then associate director of the NBS Institute for Numerical Analysis, will be
chairman of the session. He's now professor of information sciences at Univ. of
Cilifornia in Santa Cruz.
Miller is frank about his thoughts on
the huge undertaking of organizing an
Ncc-some have called it the computer
happening: "Sometimes I think it's an
opportunity to show a capability for
organizing a large-scale something. I enjoy it and feel good about it. I haven't
organized anything of this scale since the
early '60s ... "
"You meet very interesting people and
make good friends.
"But mostly," sClys Miller, "I do feel a
sense of accomplishment for making a
contribution to the community."
CRTFlMRTICN

Program Highlights
Although energy is a pervasive topic, many other issues occupy NCC speakers. What's new
in database technology and in microprocessors? Are dp professionals becoming tired of
their jobs? What about the woman's world?
Modeling and the Energy Problem
Papers in session on computer modeling in energy technology
are designed to provide both hardware and software folks with a
background on computer modeling and its application to the
energy problem. They cover the entire cycle-from the recovery
of oil, to its consumption, and even the extent to which the
petroleum product is being used efficiently in an automotive
engine.
Chairman, Dr. Julius Chang, said none of the papers gets
heavily into the techniques of computer modeling at the
Monday afternoon session. The first paper will dwell some on
the model and its construction, although getting also'into the
results. The other two papers will look more at the results of the
modeling activity, including the computer graphics dealing
with the problems of combustion and structural aspects of
engines. Graphics are an important element of a modeling
system, Chang explains, for the researcher can easily become
overwhelmed by data, and needs graphics for his analyses.
Those who are active in the modeling of large systems, such
as energy systems, coal gasification projects, and oil recovery
systems, are being hindered by a lack of off-the-shelf software
packages that they can apply to their problems. Chang says they
have packages for two-dimensional models and that there are
three-dimensional packages;as well, but researchers wishing to
get into 3-D models must first go through the exercise of
modifying existing software to fit their application or machine.
And the same, he adds, is true with graphics software.
At this session, therefore, members of the audience will be
encouraged to participate in the discussion. They might, after
all, be able to tell of achievements using smaller machines or
even know of graphics packages with capabilities beyond those
described by the speakers. Besides, there are both detractors
and supporters of computer modeling. "It's not totally clear
whether we can really succeed," Chang admits, although the
modeling activity appears to be becoming more widespread.
I
I

Models for Energy Policy Decisions
Computer models have been used in the past for some fairly
important energy policy decisions. It is an applications helped
along by the fact that energy issues tend to be complicated, and
some people turn to models for help, others to support their
,own positions.
Chairman W. F. Rousseau, whose session on energy modeling is scheduled for Tuesday morning, explains that energy
models tend to be for studies of long-range problems. "I don't
think anyone pretends that they're really forecasting the future," he says. "What they're trying to get out of the models is
insight." The models, he adds, are of the type that explain the'
effects of action taken: If all nuclear power generation were to
stop, what would happen to the price of electricity? To oil
imports? To coal production?
Have computer models been helpful? "I think computer
models can help understand the problems, put them into
perspective," he says.
Members of this panel are to discuss why the models were
constructed, the questions they answer, the significant insights
they have provided; how the models are being judged for
credibility, and the extent to which these models are meaning":
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ful representations of the real world.
But the panelists will also be anxious to learn what members
of the audience can do to help the energy modelers. "Some of.
the models get pretty large," says Rousseau. "One of the
problems that has made modeling very difficult is that the
computer codes become so large, so complicated, and so
cumbersome that no one can understand what's going on inside
'any more. And at that point they aren't very useful." It should
be a problem familiar to many in the audience.

Working in the Pressure Cooker
"The computer business has concentrated too much on introducing new productivity techniques, when we should have been
introducing new motivational techniques," says Dr. J. Daniel
Couger, professor of computer and management science at
Univ. of Colorado. "Both are related to productivity," he says.
Couger who was named the Data Processing Management
Assn.'s Man of the Year last year (December '77, p. 41) recently
completed a study of how dp people in the federal, state, and
local governments react to their jobs and how their reactions
compare with dp'people in nine private companies. His findings will be presented at an NCC session Monday, "Motivation
of the DP Professional."
"I love my job so much and get such great satisfaction out of
it, I thought it beneficial to study those of others," says Couger
who has devoted the past 10 years to setting up curriculums in
data processing for many' of the nation's leading graduate
business schools.
After 25 years, he says, the computer field is reaching a stage
of maturity similar to other professions. The aura and excitement which attracted people are no longer factors for retention.
Attrition and absenteeism-symptoms of job dissatisfactionare on the' increase, Couger says.
He says one key to the problem is that so many dp persons are
"working in the pressure cooker," and finding it hard to cope
with that situation. Having determined this, Couger now is
attempting to identify factors that might motivate these persons
to become excited about their work as first noted in the early
days of the computer business.
His findings-which are based on a survey of more than 1,000
professionals and the identifying of 70 variables affecting
motivation-so far are confined to programmers and analysts
within the government, under a grant received by Couger from
the Labor Dept. His" studies of the nine companies within
private industry were financed by Couger himself. Later he
hopes to continue the study by type of industry and to include
jobs at all levels of data processing, "from the programmer all
the way to director of information systems."
He designed a questionnaire for the study, tested it for
validity and then sent it out. Cougersaid it turned up a definite
scarcity in motivational aids for dp people, but did not indicate
a "crisis situation as yet." However, says Couger, the symptoms
are appearing because of that pressure cooker environment in
which the programmer and analyst finds himself. "What we've
got to do is provide the correct motivational tools for them."
Kenneth T. Garrison of Pacific Mutual Life Insurance Co.,
Newport Beach, Calif.; Mayford L. Roark of Ford Motor Co.;
and Howard B. Wilson of Reynolds Aluminum, Richmond, Va.
will be part of the session, commenting on Couger's findings.
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Anaheim Convention Center where NCC exhibit of 1,396 booths will be housed.

Couger says they'll provide a perspective from the point of view
of tht>ir own companies' experiences. All, he said, a,re with
major companies and have long careers in the data processing
industry. The session, originally scheduled for Wednesday, was
moved up to Monday because of its current importance,
Couger said.

Special Problems of Women in DP
Women are entering the computer industry in increasing
numbers.
"They have no problems with entry and education," said Dr.
Thelma Estrin of the UCLA Brain Research Institute, "but we
sense problems in advancing and 'achieving important positions." ,Which is why she organized and will chair an NCC
session on Thursday morning called, "Designing and Debugging Careers for Women in the Computer Industry."
A panel of five women will "talk about themselves and the
special problems they have had as women," Estrin said. She
said most of the session will apply to men as well as women.
"We hope men will come. The only reason we have focused on
women is that those who choose careers plus families must plan
more critically and because societal-attitudes make it necessary
for women to be especially good and especially positive."
Marlys C. Hanson of Lawrence Livermore Laboratory will
talk about stages of career development which she sees as being
four-entry level or learning, creating, managing, and integrating management and guidance at the corporate management
level. Naomi Guillen-Williams, Control Data Cdrp., Sunnyvale, Calif. feels this is the bottom-up approach. She will
advocate a top-down approach which she likes both for software development and career planning. Planning, in her opinion, should involve knowing where you want to go and how to
get there.
Carolyn Morris, Hewlett Packard, will cover careers in technical marketing and Donnamaie White, Advanced Micro Devices Inc., Sunnyvale, hardware oriented careers. Anita
Cochran, Bell Labs, will take a case history approach to her own
career, one she said had no debugging and was not designed.
"Like Topsy, it just grew."
Estrin, who is chairperson for the IEEE'S Committee on
Professional Opportunities for Women, has organized a similar
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Dates: June 5-8
Place: Anaheim Convention Center, Anaheim, Calif. Personal
Computing Festival, Disneyland
Hotel.
Confluence Program: Monday, 2
p.m.-5.30 p.m. Tuesday, Wednesday and Thursday, 8;1 ~ a.m.5.30 p.m.
Exhibits: Monday, 11 a.m.-7 p.m.
Tuesday, Wednesday and Thursday 10 a.m.-6 p.m.
Fees: Conference, exhibits, and
proceedings for four days: $75.
Exhibits one day, $10. Exhibits
and'conference for one day, $25.
Four days of exhibits, $25. Students, $10 for entire conference
and exhibits. NCC Personal
Computing Festival: $9 for three
days or $5 for one day, applicable to NCC registration.
Sponsor: American Federation of
Information Processing Societies, 210 Summit Ave., Montvale, N. J. 07645. Telephone:
201-391-9810.

session for Electro to be held May 23-25 in Boston. For the NCC
she'll go a step further.
"My committee and the IEEE Computer Society will co-host a
hospitality suite for women at the Inn at The Park. Many
women who attend conventions which are predominantly
attended by men feel isolated and some of the sales techniques
used on the convention floor are demeaning to women and that
makes them feel alienated. At our suite they can meet and talk
with other professional women and it's not for women only but
for anyone interested in opportunities for professional
wonlen."

CCDs Seen Competing with Bubbles
A session entitled "What's Ahe'l.d in Computer Storage Tech.::
nology" promises to provide lively debate among the session's
participants. The speakers run the gamut as advocates of
everything from bubble memories, semiconductor RAM'S and
charge-coupled device (CCD) memories and just as those technologies are clashing in the marketplace, the session partici'
pants can be expected to clash at Anaheim.
"I think that CCD'S and bubbles will be in direct competition
in some areas," says session chairman K~wis M. Terman, a
research staff member at IBM'S T. J. Watson Research Center in
Yorktown Heights, New York. "CCD'S are further along now
and you can buy 64K CCD chips. I'm sure that bubbles will
make it, too, mostly because of their potential in nonvolatile
applications, but it's the cost of bubbles that I'm not sure of."
Terman said he expects at least one participant will maintain
that bubbles will be cheaper than CCD'S and Terman has some
reservations on that argument.
1. Egil Juliussen of Texas Instruments will discuss bubbles
and CCD'S as "Solid State Mass Storage." Juliussen will examine those devices as they sit between RAM'S and the more
traditional types of computer hierarchical storage like discs and
tapes.
Another speaker, Charles Beottcher of National Semiconductor, has prepared a breakdown of anticipated pricing of the
various storage devices in 1980. Beottcher sees prices of storage
devices dropping in 1980 with emitter-coupled logic (ECL)
dropping to 3/10 cents a bit, MOS static to 1110 cents, MOS
dynamic to 40 to 50 millicents, CCD'S to 20 millicents, and
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bubbles to 10 illillicents. Cycle speeds of the devices will also
vary and influence those prices.
"One interesting thing is that TTL and core memories seem to
be vanishing in 1980," says Terman. "I think that is because
much of the traditional roles of core and TTL will be taken over
by MOS static."
Terman indicated that one of the most interesting questions
of all regarding storage devices is what their prices will be in
1985. He expects there will be some discussion on that question
during the session. Another speaker at the session, which is
scheduled Wednesday morning, will be Steven Puthuff of the
Memorex Corp. Puthuff will discuss "Dynamic Evolution of
Large Storage Magnetic Technologies."

International Packet Switched Networks
Aimed at users with international communications or distributed data processing chores, Monday afternoon's session on
"International Data Networks" will focus on some of the
problems and solutions in interconnecting these new public
packet switched data networks, which are being spawned
worldwide. Chaired by Telenet Communications Corp. v.p.
Barry Wessler, the session also will explore some of the
technical interconnection issues, such as the new X.72 interface
standard being hammered out by the CCITT (Consultative
Committee on International Telephony and Telegraphy). The
protocol, which is built around the now-familiar X.25 interface
standard, will enable public data networks to communicate
with each other.
Actual experience in data network interconnection will be
discussed by several session speakers. Bell Canada's Tony
Rybcznski will report on how his com pany interconnected its
network with two U.S. packet switching systems-Telenet and
Tymnet. An internetworking field trial will be detailed by John
Goodman of the British Post Office. Reviewing the BPO'S plans
and specifications for an international packet gateway exchange
setup, Goodman will explain how an overseas administration
views its needs to transmit data into the U.S. through the
ubiquitous international record carriers which in turn hand the
data over to the domestic networks.
Another BPO representative, George Orchard, will discuss the
Euronet experience. Unlike other independent packet setups,
Euronet is a homogenous network shared by several European
countries. Its operation and services are based on international
agreements between foreign administrations. This can get
sticky, as Telenet's Wessler notes. But independently developed
systems can also have their problems when they decide to link
up. One example he cites, which will be explored further in the
session, is potential service limitations resulting from the
hookup of individual networks.

Huge Public Sector Market for Satellites
Satellite communications could open, a huge market for telecommunications carriers among the public service sector of the
U.S. economy, one approaching $110 million by 1983, says
James G. Potter, director of planning and analysis with the
Public Service Satellite Consortium in San Diego. And that
figure is only the tip of the iceberg when placed alongside the
anticipated expenditures by libraries, hospitals, educational
institutions, and local government agencies for telecommunications related equipment.
Wideband telecommunications facilities, says Potter, could
open a vast market for sharing of data bases, terminals to access
them, and for sharing of other software as well as computer
power. That $110 million figure could represent only 15% of
what they really could be spending in 1983.
Potter will present a paper Tuesday at the NCC during a
session on "Satellite Data Communications for the Public
Service Sector," in which he outlines the emerging markets for
satellite data communications. Satellite Business Systems (the
jointly owned company of IBM, Aetna Life, and Comsat Corp.)
whose satellite is to be launched aboard the NASA Space Shuttle
craft in July 1980, is targeting its satellite communications
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services at the Fortune 1,000 companies. "We believe it could
also make money by modifying its services to take in the public
sector as well," Potter says. His organization, formed less than
three years ago with 21 charter members, today has close to 100
who pay $500 a year to be apprised of satellite-based communications trends. Eventually the consortium will become a
manager of multipurpose private line services for members
wishing to use satellite services of carriers. Among its members
are the Corporation for Public Broadcasting, American Hospital Assn., American Bar Assn., American Medical Assn.,
Stanford University, and 26 other institutions of higher learning including the California State University and Colleges
system.
The chairman of the session is John Witherspoon, president
of the consortium 'and two of its directors, Frank W. Norwood
of the joint council on educational telecommunications in
Washington, D. c., and Norman Abramson of the Univ. of
Hawaii, an advocate of packet broadcasting techniques, also
will participate.
As for the NCC audience the session will attract, it's hard to
say, Potter says. The consortium has made presentations before
at IEEE sponsored meetings, but "we're not taken seriously at
present." But Potter is sure of one group that will be in the
audience: the carriers interested in that $110 million he's
talking about.

Databases: The Fun and Games Are Over
Database sessions at the NCC will represent many decades of
experience in research, design, implementation, and training.
In four of the eight sessions, 12 experts from user organizations
will share their experiences with consultants and with database
veterans from the vendor side. As one session chairman put it,
"The fun and games are over." An enormous body of knowledge and experience-pitfalls, pratfalls, and successes-no\y
exists to be shared with the vast number of users who have not
yet been able to make the database decision.
One chairman, George Dodd of General Motors Research
Laboratories, noted, "Despite all that's written about database,
the movement toward implementing these systems has not been
as rapid as expected." His session on 'Wednesday afternoon,
"Installing and Operating the Database," is one he hopes will
tell users they can "jump in, do it right, do it well." Aimed at
planners, managers and users of such systems, his speakers will
discuss the expected and unexpected benefits and pitfalls they
experienced in going the database route.
Each speaker operates in a totally different environment
from the others. James Nolan will discuss the U.S. Air Force's
installation, which has been converting from one database
system to another while trying to operate a large terminal
network without disruption. Operating a system using two
different database packages and now implementing a third will
be discussed by Joseph Orren, Armco Steel Corp. Theodore
Ziehe and James Devlin of MRI Systems, Inc. will discuss
customer experience using that company's System 2000.
A session Wednesday morning, "Making the Decision to Go
Database," will provide the audience with multiple viewpoints
on selecting a database system. They should hear about things
that have bedeviled everyone: the cost of choosing various
routes, the tradeoffs of redoing all or part of programming,
'distributed processing implications for database, and the big
sociological and political stumbling block-departmental pro-<
tectiveness about ownership of data.
Chairman James McKenney, professor of business administration at Harvard Business School, has worked with a
number of organizations on database system planning. One
speaker, Jon Kennedy, U. S. Forest Services, had a different
design in mind, but took what he called a "cheap and dirty"
route by selecting MRI'S System 2000, which cannot handle all
of the Services' information. Richard Schubert's company, B. F.
Goodrich, chose the expensive route of rewriting the' Honeywell/GE IDS system -for its IBM equipment because of the
company's long-term needs. James Welch, Chemical Bank,
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represents a user that took a long and detailed look at all
systems. Uncertain about how its dp organization would evolve
because of developments such as distributed processing, Welch
says Chemical chose a slow, cautious approach to database
implementation.
. .
A session, also on Wednesday mornIng, on the Important
subject of "Training Company and EDP Personnel for
Database," will suffer a bit because it's a combination of two
sessions: training, and redesign considerations in database
planning.
The training talks will be limited to educating technical staff,
not the end users, says chairman John Lyon of Colonial Penn.
But the cochairman, William Wilson of Univac's operation in
Huntsville, Ala., notes that currently more emphasis is being
placed on structuring the database to satisfy end user needs,
and consultant Mark Ramm will discuss this issue, perhaps
providing the bridge between design and education considerations.
If you're a user with some technical grounding in building a
database system, don't cross off "Database Design Methodology" as a researcher's session on Monday. While the papers are
highly technical, chairman Vincent Lum of IBM has char~ed the
speakers with leaving the detail to the Proc~e~ings ~nd dISCUSSing the gap between researcher and P!aCtIt.IOner m datab~se
design. "No particular method or techmque In datab~se des~gn
is widely accepted," says Lum, and the researcher IS seekIng
answers from the user. Against the speakers, Lum will pit two
panelists-M. Schkolnik from IBM Corp. in San Jose, and a user
representative, R. R. Brown of Hughes Aircraft Co.

Should Your Database Be Distributed?
A sneak preview of a CODASYL Systems Committee report on
the impact of distributed database technology will be offered
Monday afternoon at a session on "Distributed Database
Technology." It will be presented by William H. Stieger of
Standard Oil of Ohio with comments later by Charles Bachman
of Honeywell Information Systems.
The session chairman, Robert W. Taylor, a research staff
member with IBM in San Jose, said the session will summarize
the CODASYL committee's findings concerning technical and
organizational considerations in th.e ~istribution o~ databas~s
along with the current trend to dIstrIbute processmg. It wIll
suggest what portions of a database are suitable for distribution
and what aren't. A much longer report is to be published within
six months by the CODASYL committee.
.
,.
..
Taylor said it is a very new art and accordmg to hIS defimtIOn
of distributed databases-that involving real-time situationsone that is not being implemented heavily by users, although he
admits there must be some exceptions. Taylor said the session
probably will disappoint a technical audience because it
doesn't discuss technical breakthroughs. He's hoping the session will draw an audience of management-type persons.

Cobol 80: How the Standard Has Changed
"Very volatile" is the way Paul Oliver describes the COBOL
language standard. Oliver, who heads the Nav'y Dept.'s Fed~ral
COBOL Compiling Testing Service, has orgamzed an updatmg
session on this very volatile and most widely used programming
language. Entitled "COBOL-A Status Report," the Tuesday
afternoon session will focus on the changes likely to result from
the new COBOL standard, COBOL 80, now under development.
Pinpointing some of these "substantial" changes, session
speaker George Baird, also part of the N avy's Fede~al COBOL
Compiling Testing Service, will preview the 1980 COBOL standard. Other session participants will delve into what facilities,
such as database, will be available to the new standard.
Session chairman Oliver sees the popular language as having
"enormous economic and management impact" because of its
heavy use by the dp community. Therefore it's, very important
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for users, he points out, to understand the various mutations the
COBOL standard has undergone in its evolution into the bornagain COBOL 80. Central to the panel discussion, he adds, will
be topics such as how the new COBOL standard "reflects current
changes in programming methodology" and what "the overall
impact of the changeover" from the current COBOL 74 standard
will have on the dp world.

Conversion: A Dirty Word but Inevitable
"Conversion," laments Alan Merten, "is a dirty word." Merten,
a professor at the Univ. of Michigan, will lead a session on the
much-maligned subject of "Data and Program Conver~ion"
Tuesday morning. Anxious to make users take a more rational
. and planned approach to conversion of application programs
and data, Merten has tailored the session to address both
management and technical issues.
Users, argues conversion reformer Merten, have to have a
more pragmatic attitude about inevitable conversio~s. Conv~r
sion, he explains, is like "death or taxes. They are thmgs WhICh
always occur. But historically, no one has been willing to talk
about it (conversion), figuring that it will never happen again."
In order to better equip users to deal with this conversion
reality, Merten has rounded up several panelists to provide
different perspectives on the subject. Paul Oliver, director of the
Navy Dept.'s Federal Cobol Compiling Testing Service in
Washington, D.C., will discuss the federal government's attempts to try to coordinate conversion chores centrally. James
Fry, from the Univ. of Michigan, will pr,~sent a sumn~ary ?fthe
key findings of last year's workshop on Database. DirectIOnsThe Conversion Problem" sponsored by the NatIOnal Bureau
of Standards and the Association of Computing Machinery.

Architecture: from the Mark 1 to the Cray-1
Computer architecture buffs will get a chance to sit in on a
comprehensive examination of that subject at a sessi~n entitled
"Architecture Evolution" scheduled for double meetmgs Tuesday afternoon.
The session will span an era from the design of the Mark I at
England's University of Manchester in 1946 to ~~rrent d.eve~op
ments with the CRAy-l vector processor. In addItion, an Intnguing look at the development of IBM'S 370 architecture will be
presented.
In a paper prepared for the session by S. H. Lavington of the
Univ. of Manchester, the author notes that the first goal of the
Mark I was to construct a realistic test environment for a novel
digital store-the electrostatic Williams Tube.
"The prototype Mark I simply consisted of a 32x32 bit
Williams Tube store plus elementary computational facilities,"
Lavington states. "Nevertheless, when it successfully ran a 52minute factoring program on June 21, 1948, it became the first
.
general purpose stored-program computer to work."
Lavington also is slated to discuss another famous Umv. of
Manchester computer-the Atlas. That machine, while not a
commercial success since just three Atlas machines were sold,
was nonetheless the architectural father of many later powerful
computers. The Mu5 Computer System, also developed at the
Univ. of Manchester, also will be discussed at the session.
A team of Sperry Univac scientists will discuss the history of
the 1100 Series and in the paper prepared for the session there is
a hint that there may be some tips on the future of the con~put~r
mainframe series that is second only to IBM'S 360/370 bne In
number of machines shipped. Well over 1,200 of the Univac
cpu's have been delivered.
The Univac team emphasizes that the evolutionary nature of
the 1100 Series, which began to be delivered in 1962, will
continue in the future and that commitments have been made
to make new versions of the line compatible with earlier
models.
"We believe the l100 Series has been at the forefront of a
number of technical advances," the Univac designers say.
"Among these are multiprogramming, symmetrical multiprocessing, virtual file control, database management, common
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compiler implementation techniques, and simultaneous demand, batch, and real-time operation.
"It is significant that these advances were made in such a way
.as to allow complete upward compatibility across a succession
of computer models. This commitment to protect the user's
software investment will continue to be a dominant factor in
future extensions to the 1100 Series."
C. Gordon Bell of Digital Equipment Corp. leads a team that
discusses the "Evolution of the DEC system 10." Th.e DEC
computer designers believe the key to the lO's long life-its basic
design features first appeared in DEC'S PDP-6 in 1963-can be
largely attributed to "its basically simple, clean structure with
adequately large (one megabyte) address space that allows
users to get work done.
"An equally significant factor in its success is a single
operating system environment enabling user program sharing
among all machines. The machine has thus attracted users who
have built significant languages and applications in a variety of
environments."
The machine that is generally considered to be the most
advanced large-scale computer on the market today-the CRAY-

Just three Atlas machines were sold but
nonetheless it was the architectural father
of many later powerful computers.
I-will be discussed. In a paper prepared by Richard M. Russell
of Cray Research Inc., the CRAy-1 is claimed to be the equivalent of five IBM 3701195s. Russell believes that many of the
features of the CRAy-1 will be incorporated into general purpose computers of the future.
Two IBM designers make it clear that the 370 line-and that
includes the 30XX machines-will take its place in computer
history as merely an "extension" of the 360 series. In a paper
prepared for the session, Richard P. Case and Andris Padegs of
IBM review "the motivation for extending the System/360
architecture and ... the design considerations associated with
the extensions adopted for System/370," Prime motivation for
extending the 360 line into the 370 were to take advantage of
sharp reductions in computer hardware costs and to improve
efficiency in the broad systems area.
The 370, of course, was not without technological achievement, too. The IBM designers state:
"The single item that most distinguishes the architecture of
System/370 from its predecessor, System/360, is the availability
of.a dynamic-address-translation facility, which allows programming systems to efficiently implement a group offunctions
which are collectively known as virtual storage."

How Best to Apply Technology
If ever there was a time to get into the loop, the time is now.
People in the semiconductor industry, who supply the building
blocks for computers, can foresee a continuing ability to
produce chips with increasingly com plex structures on them. So
the question becomes: What functions or devices should be
incorporated into a single chip?
"We're getting to the point now where something beyond a
simple processor certainly is possible," says Gordon Moore,
chairman of a session on the Impact of Semiconductor Technology on Computer Architecture, "but it's not obvious that
any good ideas have come along yet." It's been suggested, for
example, that they should be using the technology to place a
processor and some of its memory on a chip. Moore adds: "I'm
not sure that's the most appropriate."
He suggests that it's just a matter of time before it becomes
possible to place on one chip the processing power ofa 370/158,
"if one can come up with any justification for doing it. The
usual justification oflow cost is appropriate only if you can sell
them by the hundreds of thousands. And it's not at all clear yet
that machines of that performance can really be used that
broadly."
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But apparently there's no technical problem in putting that
kind of complexity on a chip. "What we're able to do technologically keeps improving with time," says Moore. "So it's
pretty much a question of trying to evolve the product ideas as
fast as the technology evolves." And that's where the session
attendee comes in. The capabilities and features desired in
tomorrow's terminals and systems are the things that must be
considered by today's des.igners. For the problem is not so much
the technology as it is trying to figure out what to do with it, how
best to apply it.
The participants in this panel discussion, scheduled for
Tuesday morning, will examine the relationship between the
semiconductor technology and computer architecture, but
could just as easily extrapolate what's going to happen in the
future.

How Does VSLI Impact the DP Community?
Very Large Scale Integration (VLSI): The New Semiconductor
Revolution, will be discussed in terms of its impact on the dp
community. Intended to explain the place of VLSI microprocessors and memory in the next five to 10 years, discussion
will focus on the technology's impact on systems. The Wednesday morning session will offer projections into the future, and
attendees may find some advance information on Zilog's next
generation of microprocessors, the Z-8000, in the presentation
of session chairman Frederico Faggin. Faggin, of Zilog, will
address his comments to the impact OfVLSI on microprocessors,
while Ron Whittier, of Intel, will cover expected advances in
semiconductor memories.

Privacy: A Lot of Implications for Users
The sticky issues spawned by the now-ongoing debate over
privacy problems will get still another airing at a Tuesday
afternoon session put together by Oliver Smoot, v.p. of the
Computer & Business Equipment Manufacturers Assn. Concentrating on the White House's moves in this controversial
area of individual rights in the computer age, the privacy
session will feature an update on the key issues being looked
into by the Executive Branch's newly formed privacy task force.
The session also will include talks on the technological and
socio-political ramifications of the privacy problem. Leading
off these talks will be panelist Robert Ellis Smith of the Privacy
Journal and privacy potentate Willis Ware of The Rand Corp.
Session leader Smoot hopes the program will draw managertypes-"people who should be concerned about the broad
questions of information system utilization in their companies
or agencies." Smoot feels strongly that the real moving force in
the privacy arena is the federal government. So the Administration's position, he points out, should be crucial.
"The direction the federal government (the Executive
Branch) takes," he declares, "is going to determine in large
measure the direction Congress takes, and to some extent, the
action state legislatures take over the. next year or so." And
obviously, he maintains, these actions will have "a lot of
implications for users of computers and software."

Auditors Shed the Green Eyeshade Image
"There's an old image of auditors as the guys with green
eyeshades, digging till they get you."
Joe Antal, an edp auditor for General Telephone Co. of
California, isn't sure such an auditor ever existed but is sure
"there's no place for that in this day and age." Antal is
chairman of a Thursday afternoon Nec session titled "EDP
Auditing-Member of the DP Community."
"We're hoping to attract dp management. We plan to outline
the need for professional dp managers to take a leadership role
in using the expertise of both edp auditors and users in system
developn1ent," said Antal. "As systems become more complex,
the need for designing for auditability and control becomes
vital. Simple programs lend themselves to quick analysis but
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problems of today's poor allocation of resources and minimum.
accountability and build "a conceptual structure."
Richard O. Mason, Univ. of California at Los Angeles, will
talk about productivity rpeasurement, something else Holzman
feels manufacturers should provide for their users and don't.
Rounding out the session will be Robert Kling, Univ. of
California, Irvine, who will cover the social and human considerations of office automation. Manufacturers have ignored
these, Holzm-an said. "Oh they've considered them on a button
basis: They want users to be able to press the right buttons and
not get blind looking at the screen."
He feels manufacturers have ignored such things as monotony and lack of job progression. "In manufacturing, most
progressive companies today are doing job restructuring and
job enhancement. In the computer industry it's job restriction
and job control. The industry is a whole generation behind
what users of equipment want. There is no conce'rn for the
quality of work."

with complex programs you have to build in the ability to audit
and control."
Joining Antal in the session will be Sol Chooljian, Chooljian
and Associates, Camarillo, Calif. consulting ,firm; Dick Hampikian, an edp specialist in the Western Regional Advisory
Services Dept. of Alexander Grant & Co.; and Ken Pollock,
Assistant Director, ADP·Policy for the U. S. General Accounting
Office.
They will cover such topics as how a dp shop can get started
in designing for auditability and control, general versus application controls and the merging of the two, both batch and
on-line control and auditability concepts, and control oriented
advanced systems.
Antal said they also will talk about the impact of the recently
released "Systems Auditability & Control" reports done by the
Internal Auditors Assn. and Stanford Research Institute with a
grant from IBM. He called this "a monumental work" and said
session speakers would present key items from it.

How High Technology Companies Succeeded
"Very few new companies fail for technical reasons," says Dr.
Vir A. Dhaka, director of the Xerox microelectronics center in
El Segundo, who is chairman of a session Wednesday on
"Opportunity for New Technology~Companies." He's assembled a panel of persons who've achieved the distinction of
successfully·building high technology companies and overcoming the financing, personnel and other problems that confront
such startups.
There'll be no forecasts on the outlook for small startups, says
Dhaka. "We'll merely give our speakers time to speak from
their own personal experiences" in forming high technology
companies and hopefully the audience will be interested in
learning from their experiences. The speakers are Robert H. F.
Lloyd, who founded Advanced Memory Systems, Inc., in
Sunnyvale, Calif., in 1968 and later left to form Conver Corp. in
nearby Cupertino, a maker of switching power supplies; Jessie
Aweida, a founder of Storage Technology Corp., Louisville,
Colo.; Renn Zaphiropoulos, president of Versatec, Santa Clara,
Calif.; and Richard Petritz, a former vice-president of Texas
Instruments, Dallas, who now heads New Business Resources, a
venture capital firm.
Dhaka says technological innovations create unique opportunities for developing new markets. He adds, "New enterprises
which are not encumbered with an inventory of equipment
representing the older technology quite often become the
vehicle to bring the new technology to the marketplace."
As for Dhaka, who says he's a scientist not an entrepreneur,
he's chairing the session as "an academic exercise" in which he
says his main function will be to insure the speakers don't
become too verbose. He says he wants a brief statement from
each panelist and then hopes these will be followed by questions and answers from the audience.

Performance Modeling Emerges from the Lab
The emergence of computer performance modeling tools from
the lab into real-world applications will be discussed Tuesday
afternoon in a session chaired by Jeffrey P. Buzen of BGS,
Systems, Inc. The session is expected to attract capacity planners who must evaluate new systems or proposed upgrades as
well as researchers involved in developing models. The field,
according to Buzen,. has suddenly crossed the boundary separating abstract research and real-world application. Today's
researchers face the problems of making their models accurately reflect the dynamics ofreal systems, and of creating frontend interfaces that will allow non-specialists to use and benefit
from system modeling.
Two papers are scheduled for presentation: A Hybrid Hierarchical Model of a Multiple Virtual Storage Operating System, by W. W. Chiu and We-Min Chow of the T. J. Watson
Research Center, and Effects of Peripheral Wait List Positioning
on System Performance, by Ronnie G. Ward, B. B. Turner, and
G. J. Hubbard of the Univ. of Texas. Additionally, T. P.
Giammo from the Social Security Administration and IBM'S
A. W. C. Shum wilL be on hand as discussants.

Office Automation: Skeptical Users Wanted
What's in a name?
David L. Holzman of The Rand Corp., chairman of a
Wednesday morning session billed in the NCC program as "The
Future of Office Automation," thinks there's quite a bit. "We
initially called our session The Future of Office Automation Is
in Doubt," said Holzman. "The program committee objected

Manufacturers only aim is to speed up
what already is an awkward and clumsy
situation.
and we agreed that perhaps it was too declarative. We agreed to
make it a question-Is the Future of Office Automation in
Doubt? They changed it." He said he heard "IBM and Xerox
members of the program committee objected."
Holzman feels the session title as printed in the program will
tend to attract "more pro-office automation manufacturers than
skeptical users." He expressed coricern about what he termed
"this kind of domination of so-called public forums." Holzman
has worked for both IBM and Xerox and said he quit because "I
was always interested in the users' side and I was censored and
cut off. Now I'm off their payrolls but I'm still cut off."
He contends manufacturers of office automation products
are ignoring problems inherent in existing manual systems and
are only aiming "to speed up what already is an awkward and
clumsy situation." He feels manufacturers must address the
114

Performance Measurement: Different to .Some

I

The vast quantity of performance statistics which can be
gathered with current hardware and software system monitors,
and what to do with the data after it's been captured, will be the
topic of a Monday afternoon session entitled Computer Performance Management. Session chairman Philip J. Kiviat expects
both dp managers and the developers of measurement tools to
attend the session. David F. Stevens of the Univ. of California,
will present a paper, appropriately called "How to Improve
Your Performance Through Obfuscatory Measurement." Stevens will discuss the problem of confusing reports. The dp staff
may define availability as the ratio of observed production time
compared to scheduled production time. On the other hand, a
user will perceive maintenance time as unavailable time. Thus
management may come up with a figure of 98% availability,
while the user may feel 60% is closer to the truth. Likewise,
averages can mislead; in some cases the median will be much
more significant than the mean.
~
CRTRMRTION

Product Preview
Not all of the excitement is at Disneyland this month ... there's magic, too, at the
Convention Center where a record number of vendors are displaying their latest
electronic marvels. And you don't even need an E coupon.
ANN ARBOR TERMINALS, INC.
Ann Arbor, Mich.

Crt Terminal
The model 530 is a batch transmission
crt terminal with editing capabilities.
Standard editing functions include
insert line or character, delete line or
character, and erase to end of line or
screen. Protected fields, character
accents, and a printer output port are
standard. The terminal displays 24 lines of 80 ASCII characters on its 15-inch
screen. Upper/lower case and doublesize characters are offered as options.
The 530 has an Rs232 interface; current
loop interfaces are available as options.
A single 530 sells for $1,500.
FOR DATA CIRCLE 346 ON READER CARD

BOT GMBH
Rottwell, W. Germany

Booth 4246

Forms Handling
From Germany come two paper
handling devices for use with printers
from Qume and Diablo. The FT 210
forms tractor assembly can be disengaged while still mounted on the
printer. It handles forms from 4 to 14
inches wide, and it allows reverse line
feed. The FT 210 retails for $240. An
automatic sheet feeder, the ASF 150, can
feed as many as 250 single part pieces of
paper without operator intervention. It
handles both correspondence and legal
size paper, taking a bit over half a
second to· insert a page (plus time to roll
the platten to the first print line) and 0.2
second to eject a finished page. The ASF
150 retails for $1,495. MQI Computer
Products of Santa Ana, Calif., represents BDT in the U.S.
FOR DATA CIRCLE 347 ON READER CARD

CALIFORNIA COMPUTER
PRODUCTS, INC.
Anaheim, Calif.

Booth 2408

Disc Drive and Graphics
A 16.9MB Winchester-technology disc
drive, aimed at the floppy disc market,
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with 64KB of memory, reducing the
burden on the central mini. An IGs-500
system with 64KB mini, 50MB disc, operator's console, user workstation with
separate alphanumeric and graphic crt
screens, ASCII keyboard, l1-inch-square
digitizer tablet, and joystick picture controller will sell for $71,700, including
system software. First deliveries are
scheduled for June of next year.

Booth 4007

FOR DATA CIRCLE 348 ON READER CARD

CENTIGRAM CORP.
Sunnyvale, Calif.

and an interactive graphics system will
highlight this booth. The Marksman
disc drive is priced to give oem's an
alternative to floppy discs. A systems
integrator willing to contract for 300 to
400 drives per year can get the higher
performance and greater capacity of a
rigid disc for less than $1,300 per drive.
He'll· still need to add a power supply
and controller, but chances are he's
doing that with his floppies already.
Salient specs include an average access
time of 80msec, an average latency of
12.5msec, and a transfer rate of
806KBpS. Evaluation units should be
available in the third quarter, with production shipments starting in October.
A minicomputer-based interactive
graphics system, the IGs-5000, supports
mUltiple workstations, and provides
dynamic video graphics. Each workstation includes its own picture processor

Booth 1566

Voice Recognition
Mike recognizes 16 words or phrases in
a user-defined vocabulary, generating
an ASCII output to a cpu (or other
device) and a vocal acknowledgement of
input received. Mike operates in two
modes. In the learn mode, the user
trains it to recognize isolated words or
utterances; the vendor says three or four
repetitions usually suffice when training the system. In the recognize mode,
Mike continuously listens. When it
recognizes a discrete utterance (one with
a pause at both beginning and end) it
sends out the appropriate ASCII message over its Rs232 interface; it also
gives an appropriate vocal acknowledgement. A stand-alone, end-user
Mike sells for $5,500. For oem's, Mike's·
electronics are offered for $3,080 in
quantities of 25.
FOR DATA CIRCLE 349 ON READER CARD

Getting there is half the fun ...
Booths with numbers less than 1000
are located in the personal computing exhibition, held at the Disneyland Hotel. Exhibit areas at the convention center are split into four
sections: WOO-series numbers will be
found in the North Hall; 2000-series
in the South Hall; 3000-series in the

Arena; and the 4000-series will be
found in the newly built West Hall
Annex.
When an exhibitor is occupying
more than one booth and it's obvi-:
ous that the several numbers represent adjacent booths, we give only
one booth number.
#
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CENTRONICS DATA
COMPUTER CORP.
Hudson, N.H.

Booths 1447, 1442

Printers
Among the printers highlighted by this
vendor will be the 6000 series, a family
of four impact printers. The four use an
operator-changeable print band to print
fully formed characters. The units,
which feature microprocessor-based
electronics, will be offered in 75 Ipm,

end, the vendor has put together the
BASIC Desk. Built around one of the
vendor's 16-bit minicomputers, the
BASIC language systems range from a
single user, dual-floppy configuration
up to one supporting four users, multiple floppies and 10MB discs, line printer
and additional peripherals. The standard version of the BASIC Desk, built
around a 64KB mini, and including
operator's console, crt terminal, the
vendor's distributed I/O system, desk,
and BASIC software system, sells for

tape. Two interfaces are offered: TTL
parallel, and Rs232. The serial Rs232
interface can accept data at standard
rates of 300bps or 600bps, or for full
speed operation at 750bps. A TTL parallel unit, with supply and take-up reels,
sells for $1,785; with an Rs232 interface, the same unit goes for $2,010. An
optional tape sensor package, which
provides tape out, low tape, and tight
tape indicators, is priced at $75.
FOR DATA CIRCLE 354 ON READER CARD

DIGI-DATA CORP.
Jessup, Maryland

$11,700 in quantities of 25, dropping to
$9,750 in lots of 100. A larger configuration with rigid disc controller, and
swapping support in the software, sells
for $13,200 (25 units) or $11,000 (100
units).
FOR DATA CIRCLE 352 ON READER CARD

150 Ipm, 300 ipm, and 600 Ipm versions; single unit end user prices range
from $4,050 to $7,600.
FOR DATA CIRCLE 350 ON READER CARD

CII HONEYWELL BULL
Waltham, Mass.

Booth -1758

Disc Drives
This French manufacturer will show a
pair of cartridge disc drives targeted for
the oem market. The Dl20 is a 10MB
removable cartridge unit, the DI40 is a
20MB fixed/removable drive. Both use
"mididiscs," I OY2-inch diameter platters
packed in II-inch-square cartridges.
Both drives have average head positioning times of 75msec, latencies of
8.3msec, and transfer rates of 920KBpS.
All I/O and control lines operate at TTL
levels. Available now, the DI20 sells for
$3,000. The DI40 will be available next
year for $3,640. These prices are for
quantities of one to nine, fob France;
discounts are offered on larger orders.
FOR DATA CIRCLE 351 ON READER CARD

DATAROYAL INC.
Nashua, N.H.

Booth 2243

Printers
Two additional impact printers will join
this vendor's IPs-7000 series at the show.
Both are microprocessor-controlled,
offer 500 bytes of buffering, and have

Booth 2438

Small Systems
After years of selling to oem's with both
hardware and software expertise, this
vendor is' now after the oem customer
who's value-added contribution to a system consists solely of software. To this
116

DIGI-LOG SYSTEMS, INC.
Booth 1465

Intelligent Terminal OS
A multitasking, multijobbing operating
system allows users of the Microterm II
intelligent terminal to concurrently execute applications programs, communications emulators, and spooling software. The system supports IS AM files,
2780 RJE emulation, and applications
written in business BASIC and assembly
language. The software is bundled in the
intelligent terminal's purchase price of
$4,950 in oem quantities of 100. That
price applies to a 32KB system with dual
mini-diskette drives, communications
and parallel printer interfaces, and auto
dial/ auto answer.
FOR DATA CIRCLE 356 ON READER CARD

FOR DATA CIRCLE 353 ON READER CARD

DYNUS INC.

DATA SPECIALTIES, INC.

Disc Controller
The DI-co5 moving head disc controller, an add-in quad-size printed circuit module for ,PDP-lis, handles drives
up to 20MB. Microprocessor-based, the
controller emulates DEC'S RK-II disc system prqviding diagnostic and software

COMPUTER AUTOMATION, INC.
l..vine, Calif.

FOR DATA CIRCLE 355 ON READER CARD

Horsham, Penn.

Rs232 interfaces as standard equipment. The models 720 I and 7208 both
print at ·160cps. The 720 I prints 64 ASCII
characters formed as 5x7-dot matrices;
the 7208 prints 96 ASCII characters
formed on 9x7-dot matrices. In lots of
100, the 7201 sells for $1,595, the 7208
for $1,645.

Booth 4323

Tape Transport and Formatter
The Maxidek 75 is a 75ips, tension-arm
tape transport; the Micro-Formatter is a
microprocessor-based tape formatter.
Put the two together, add some interface logic, and you've got a tape subsystem. The Maxidek 75 comes in two
versions, an NRZI model for $2,570, and
an NRZI/PE model for $2,920. The addin formatter also comes in two varieties, one for NRZI recording ($560), the
other for NRZI and PE ($1,120). Prices
given are for 100 unit orders.

Costa Mesa, Calif.
Northbrook, III.

Booth 1663

Tape Punch
A rack panel mounted punch system,
the RP-75 runs at up to 75cps. The unit's
punch mechanism is guaranteed to perforate at least a million feet of paper

Booth 3211

.oRTRMRTION

compatibility 'with existing systems. The
board plugs directly into the POP-II
backplane. It provides automatic retry
on seek errors' and overlapped seek
capabilities. Single units sell for $3,000;
the price drops to $2,425 in lots of 25 to
49.
FOR DATA CIRCLE 357 ON READER CARD

sal parallel interface and Rs232 serial
interfaces. A 4030 reader, including
power supply and purchaser's choice of
one interface, sells for $625 in singles,
dropping to $494 in lots of 100.
FOR DATA CIRCLE 360 ON READER CARD

GOULD INC., Instruments
Cleveland, Ohio

E & L INSTRUMENTS INC.
Derby, Conn.

Booth 3114

Video Terminal
Video display electronics (the vendor's
phrase) pretty well describes the VTE-80.
It's not a pretty, single-unit, office decor
coordinated crt terminal; rather it's a
triad consisting of video monitor, keyboard, and the electronics to tie the two
together into a 1,024-character video
terminal. And, at a packaged price of
$650 (for one), it probably will be fairly
popular among the budget minded.
Users already owning a video monitor
or keyboard get off even cheaper by
buying only what they lack. The uppercase ASCII terniinal displays 16 lines of
64 characters. If desired, the PROM
which controls character generation can
be reprogrammed (for graphics characters or foreign character sets). The
terminal can handle Rs232 or 20mA current loop data transfers at speeds ranging from 110bps to 9600bps. Characters can contain 5, 6, 7, or 8 data bits
(one or two stop bits) and parity can be
selected as even, odd, or none. Video
output conforms to the RS 170 standard
used with standard television monitors
and projection television systems.

Div~

Booth 1107

Plotting Equipment
An electrostatic plotter and a microprocessor-based interface will debut in
this vendor's booth. The model 5400
plotter handles 36-inch wide paper and
provides resolution of O.OI-inch. It sells
for $25,900. Multiple microprocessors
convert vectors into raster scan patterns in the Vector Plotter interface.
This raster data is formatted for input
to the electrostatic plotter. Off-line versions with 9-track, 800bpi tape input go
for $22,350; with 1600bpi tape input the
price is $25,030.
FOR DATA CIRCLE 361 ON READER CARD

INTER DYNE CO.
Van Nuys, Calif.

Booth 2561

Intelligent Floppy Drive
. The Interdiscette combines an intelligent controller with a mini floppy drive,
providing both editing capabilities and
143KB of storage. The unit interfaces to

FACCIT-ADDO INC.
Greenwich, Conn.

Booth 2145

Punched Tape Reader
The 4030 series can read five to eightlevel perforated tape at 120cps; it can
spool tape at up to 800cps. It can be
had with fanfold take-up bins or any of
several systems for handling rolled tape.
Interfaces include the vendor's univer-
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symbols are available at a nominal
charge, according to the vendor. The
unit includes a microprocessor-based
controller, and offers a variety of interfaces: eight-bit ASCII parallel (standard), Rs232, 20mA current loop, and
IEEE-488-B. An S-100 bus interface also
is offered. In singles, the printer, controller, and parallel interface sell for
$1,295; in lots of 100, the price drops to
$1,025. Prices for the printer mechanism only are $745, and $575, in the
same quantities. All prices are fob Los
Angeles.

Chicago, III.

Booth 1349

FOR DATA CIRCLE 359 ON READER CARD

Booth 1665

LICON, Div. ITW

EXTEL CORP.
TWX Data/Phone ASR
The B318 automatic send/receive terminal has a built in dual ported TWX/DOD
modem; it's certified for direct connection to the phone system, without adding a data access arrangement (DAA).
The 30cps dot-matrix impact printer
terminal has 8,000 bytes of memory for
messages; its editing capabilities include insert character, find a given
string, backspace, and justify. Its
memory can be printed off-line, or
transmitted on-line. An automatic dialing feature allows the user to store, and
automatically call, any 10 TWX and any
10 direct dial phone numbers. The
single unit price of the B318 is $3,500.

Tokyo, Japan

40-Column Line Printer
The Ro-IOIP is a 40-column drum
impact line printer, printing in the lineper-second speed range. Standard fonts
include OCR A and B; character sets may
contain 48 or 64 characters. Special

FOR DATA CIRCLE 364 ON READER CARD

FOR DATA CIRCLE 358 ON READER CARD

Northbrook, III.

, KYODO PRINTING CO., LTD.

terminals or computers through an RS232 interface; asynchronous data rates
are switch-selectable from 110bps up to
19,200bps. Thirty ASCII commands control the Interdiscette, allowing the user
to enter, list, or edit data in lines of as
many as 128 characters. There is also a
transparent binary mode. The Interdiscette sells for $2,095.

Booth 2509

Lighted Pushbutton Switch
Building something? Building lots of
somethings? Maybe the 05-6 miniature,
lighted push-button switch would look
good on your something's front panel.
Available in a variety of configurations, and with many display options,
the 05-6 series should become available
in June or July. A momentary action
switch from the series will sell for
roughly $2.30 in orders of 500.
FOR DATA CIRCLE 365 ON READER CARD

FOR DATA CIRCLE 362 ON READER CARD

MICROPOLIS CORP.
KYBE CORP.

Canoga Park, Calif.

Waltham, Mass.

Megabyte Minifloppies
It's been rumored since last year's NCC
that this firm would bring out a floppy
drive capable of storing a megabyte or
more on a single diskette. They've done
it, and on a minifloppy to boot. The
double-sided model 1055 drive packs a
whopping 1,892KB (or, if you prefer,
1.892MB) onto a 5Y4-inch diskette; a
single-sided version of the 1055 provides half that capacity, 946KB. The
1055 uses soft-sectoring. It uses Group
Code Recording (GCR), the same recording method used on 6250bpi tape drives;
the 1055's recording density is 6,380bpi.
A single-sided 1055 with mircoproces-

Booth 2151

Cassette Tape
The K Series Accutrack cassettes are
this vendor's top-of-the-line premium
tapes for word processing and computer applications. The cassettes are
said to comply with ANSI, ECMA, and. ISO
requirements. Features include the use
of premium grade tape, certified errorfree, low friction slip sheets, machined
Delrin tape rollers, and a dual writelockout, system, consisting of removable plugs and permanently attached
slides. Cassette prices range from $4.30
to $6.95 in quantities of 10.
FOR DATA CIRCLE 363 ON READER CARD

Booth 4443
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sor-based controller sells for $1,336 in
lots of 50; the dual-sided version is
$1,796 in similar quantities.
The vendor also has gone doublesided on its 1015 series of minifloppy

cal system, consisting of control unit,
FM base station, and 10 portable terminals, sells for roughly $60,000. Customer shipments are scheduled to begin
this fall.
FOR DATA CIRCLE 367 ON READER CARD

MUPRO INC.
Sunnyvale, Calif.

drives, expanding hard-sectored storage capacities to 630KB; optional use of
the vendor's controller and GCR lets
users store 946KB per diskette. The 1015
series is intended for large oem's; prices
range from $223 to $396 per drive in
quantities of 500.
FOR DATA CIRCLE 366 ON READER CARD

Booth 4038

Memory Boards
Compatible with the bus structure used
in Intel's SBC line of microcomputer
modules, this vendor's line of memory
boards ranges from 4KB to 64KB. The
dynamic boards include refresh circuitry. Boards from 4KB to 16KB use 4K
chips; a second version of the 16KB
board, and those larger, use 16K chips.
And the boards are available with three
varieties of error detection: none,
parity (for detecting single-bit errors),
and error correcting (capable of fixing
single-bit errors, and detecting double. bit errors). The 64KB board, with error
correction, will star in the vendor's
booth. It sells for $2,595 for one, dropping to $2,335 in lots of 10.

kettes-will grace this vendor's booth.
The standard size (8-inch) FD650 can
read or write in double density on both
sides of an IBM Diskette 2 or 2D (or
equivalent media). It provides an unformatted capacity of 1.6MB per diskette.
The drive's electronics are said to be
compatible with the proposed ANSI standard for floppies. In singles, the FD650
sells for $755; oem discounts are
available.
For those looking for minifloppies,
the vendor will show its FD250 Microfloppy disc drive, which can store

FOR DATA CIRCLE 368 ON READER CARD

MOTOROLA, INC.
Schaumburg, III.

Booth 4329

Portable Handheld Terminal
When this vendor says portable it
means portable. The RDX system comprises RDX 1000 portable data terminals, a duplex FM radio base station,
and an RDX 1100 control unit. Portable
terminals communicate with the base
station over an FM uHF-band radio link;
a bisync land-line links the base station, via the RDX 1100 control unit, to
the user's IBM mainframe. Land-line
communications are 3270-compatible.
The RDX 1100 control unit supports as
many as 32 portable terminals. A typi-

NOVA ELECTRIC
MANUFACTURING CO.
Nutley, N.J.

Booth 1165

Voltage Regulating Transformer
The model T120/2K stabilizes line
voltages,
providing fixed
output
voltages with load variation. Rated at
2KVA, the solid state device is said to be
maintenance free and short circuit protected. It sells for $600.
FOR DATA CIRCLE 369 ON READER CARD

PERSCI, INC.
West Los Angeles, Calif.

Booth 1239

Intelligent Floppy Controller
Designed for compatibility with IBM
diskette 2D, 3740, and the microcomputer S-100 bus, this vendor's model
1.1 70 intelligent controller can handle as
many as 32 diskette sides (single or
double density) providing a maximum
subsystem capacity of 32MB, formatted.
Based on a Z-80 microprocessor, the
1170 off-loads much of the cpu's fileoriented software burden, communicating by file name' and performing housekeeping functions. The controller's file
management capabilities include initialization, allocation and deallocation
of diskette space, and creating, deleting, renaming, and copying files. The
1170 works with the vendor's model 277
and 299 diskette drives. In oem quantities of 500, the 1170 sells for $800.
FOR DATA CIRCLE 370 ON READER CARD

PERTEC COMPUTER CORP.,
Pertec Div.
Chatsworth, Calif.

Booth 2103

Floppy Drives
_
A pair of double-headed floppy drivesan 8-inch unit and one for 5~-inch dis-
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437,500 bytes on a 5~-inch diskette.
The double-headed drive has standard
features including double density, hard
or soft sectoring, and write protect. In
oem lots of 100, the FD250 sells for $325
per unit.
FOR DATA CIRCLE 371 ON READER CARD

PRACTICAL AUTOMATION, INC.
Shelton, Conn.

Booth 1345

Printer
This vendor will show a couple of new
tricks it's taught its DMTP-6 series of dot
matrix impact printers. A new member
of the family, the 2527, uses a stepper
motor paper advance mechanism which
gives the printer some graphics capabilities. The paper now can be moved
forward or backward; six- or nine-linesper-inch spacing can be dynamically
selected. At nine lines per inch, the
printer can draw a continuous vertical
line anywhere on the page. An 8Y2-inchpaper-width printer" with the stepper
motor option, sells for $425; quantity
discounts are offered.
An additional interface option, the
uP-9, accepts ASCII data at up to 300bps.
The interface may be 20mA current
loop, Rs232, or TTL levels. The unit
allows a DMTP printer to function as a
receive-only teletypewriter. The uP-9
sells for $190; again, quantity discounts
, are available.
FOR DATA CIRCLE 372 ON READER CARD

PRECISION HANDLING
DEVICES, INC.
Assonet, Mass.

Booth 4016

Low Profile Tractor
Few people give much thought to form
ORTRMRTION

The AP·120B
ARRAY PROCESSOR COMPUTER
Interfaces to all popular minicom.
puters ••• a typical AP.120B com·
plete is less than $50K.
The AP·190L
ARRAY PROCESSOR COMPUTER
Interfaces to IBM 360/370. UNIVAC
1100. Sigma 5·9. and DEC System 10
• • • a typical AP.190L System is less
than$97K.
Simulation: Mechanical Systems.
Flight. Theoretical Physics 8r
Chemistry. Electric Power Distribu·
tion - Image Processing: Satellite
Imagery. X.Ray Tomography 8r UI.
trasonics -Graphic Research - Finite
Element Analysis - Meteorology Signal Processing: Speech. Vibra·
tion Analysis. Geophysical and
Seismological.
More than 500 FPS Array Processor
computers are in use worldwide.
providing their users with the computational power of large, mega-dollar scientific computers at greater reliability.
greater applicability. easier pro·
grammability. and at a small fraction
of the cost.
A typical minicomputer/FPS Array Processor system (such as a PDP 11/34 and AP120B) provides a computational throughput

for scientific and signal processing
algorithms that is on the order of two
hundred times ~greater than the
throughput of the mini alone.
A large computer/FPS Array Processor system allows heavy data processing, which
would severely load the host CPU, to be
off·loaded to the AP·190L for effi·
cient processing while the host CPU is
utilized for tasks more appropriate to its
architecture and operating system.
The unique, efficient instruction set and
complementary architecture of FPS Array
Processor computers are specifically de·
signed to accommodate the vector
and matrix algorithms for scientific
data processing. High processing speeds
result from the seven independent data
paths that move operands synchronously
to and from the 38·bit 1I0ating.point
arithmetic units. accumulators, and
multiple memories. This inherent
simplicity allows FPS Array Processors to
be readily simulated on the host or frontend computers for program development. It
allows FPS to provide you with a large volume Scientific Math Library (more than
200 functions) and additional volumes for
Signal Processing and other special
operations. And it allows you to pro.
gram FPS Array Processors so you can
create your own special, unique, or proprietary functions.

CALL TOLL FREE 800-547-9677
P.O. Box 23489, Portland, OR 97223
TLX: 360470 FLOATPOINT PTL
In Europe & UK: Floating Point Systems. SA Ltd.
7 Rue du Marche. 1204 Geneve. Switzerland
022-280453. TLX: 28870 FPSE CH

Floating Point Systems, Inc.
FPS Sales and Service Worldwide: Boston. Chicago. Dallas. Detroit. Houston. Huntsville.
Los Angeles. New York. Orlando. Ottawa. Philadelphia. Phoenix. Portland. San Francisco.
Washington. D.C. International offices: Geneva. London. Munich. Paris. Tel Aviv (Eastronix. Ltd.).
Tokyo (Hakuto Co. Ltd.)
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FPS Array Processor computers offer high
reliability (much more than your present
computer) and compactness (only slightly
larger than minicomputers). They are found
in research, shipboard, airborne, and
mobile installations, as well as computer
rooms throughout the world.
FAST
167 nanosecond multiply/add
The following algorithms are memory to memory
2.7ms 1024 pt real ITT
26.lms 8192 pt real FFT
1.55s 512 x 512 real 2D FFT
10.2ms 20 x 20 matrix inverse
EASY PROGRAMMING
The power of FPS Array Processors is easily called through
FORTRAN subroutines resident in the host or front-end
minicomputer. A Vector Function Chainer permits
routines to be chained together for a single call. reducing
host overhead. Extensive documentation and a
Simulator/debugger help you create new routines.
HIGH CAPACITY
Data memory to 5l2K words (2-million bytes)
PRECISION
38-bit floating pOint arithmetic

FPS can bring new power to your computer
system. Find out how FPS Array Processor
technology can benefit your application.
For more information and an FPS Array Processor brochure, use the reader re·
sponse number or coupon below. For
immediate consultation, contact Float·
ing Point Systems directly.

See FPS llrray Processors at ncc
June 5·8. Booth 1615
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consultant contact me.
~
0 Please send me an FPS Array Processor brochure.
~
Name
Title
g
Company
Phone
'"
Address
~I
City
State
Zip _ _ _
My Computer System is
My application is
Q)

L__________________ JI

THE

Data General Corporation, Westboro, MA 01581, (617) 366-8911. Data General (Canada) Ltd., Ontario. Data General Europe, 61 rue de Courcelles, Paris, France, 766.51. 78. Data
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DATAMATION

Until now, either you opted for the capability of a mainframe or you went with
the flexibility and economy of a mini. Until now.
Introducing the Data General ECLIPSE M/600 computer system. Itcombines the workload capability of a mainframe with the traditional advantages of a
mini, such as interactive computing, distributed processing and economy.
One thing that makes the ECLIPSE M/600 like no other existing computer is
an incomparable three level I/O Management System, which prohibits I/O
bottlenecks. Another is an incredibly efficient Demand-Paged Memory Management, which allows you to run more jobs faster. And its new Job Processor is
unmatched for speed and flexibility. Then our supremely intelligent Advanced
Operating System (AOS) keeps everything speeding along for a minimal terminal response time and a maximum concurrent batch stream throughput.
Once again Data General raises the world's expectations for computers,
while lowering the cost. To find out more about what you can expect from the
new ECLIPSE M/600, write for our brochure. Or call (617) 366-8911, Ext. 4735.

General Australia, (03) 89-0633. Data General Ltda., Sao Paulo, Brazil, 543-0138. © Data General Corporation, 1978. ECLIPSE is a registered trademark of Data General Corporation.
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PRODUCT PREVIEW
feed tractors, but someone has to make
them. This vendor makes them, and will
show a new tractor, the 1040-90, designed for use with low-profile printers.
The tractor feeds forms along a 90 0
path. Slated for availability early in the
third quarter, the tractors will sell for
less than $10 apiece in oem quantities of
5,000.
FOR DATA CIRCLE 373 ON READER CARD

PRINCETON ELECTRONIC
PRODUCTS, INC.
North Brunswick, N.J.

Booth 4439

Graphics Terminal
An $18,000 price tag might lead one to
suspect that there's something out of the
ordinary in this 20-inch raster-scan
graphics terminal. It has the ~apability
of mixing alphanumerics, vector
graphics, and television-still or liveinput. It also can store a video frame.
And then it has the graphics capabilities you'd expect in a fancy tube-256
text sizes, 3600 rotation, hardware conic
curve generation, scaling and windowing, and zoom. Known as the 8500M,
the terminal is built around an M6800
microprocessor. A joystick performs
those functions ASCII or APL keyboards
can't. As for interfacing, the unit communicates digitally over an Rs232 interface at speeds of up to 9600bps; for
video signals, both as input and output,
it uses the RS 170 composite video output standard inte,rface. Availability is
slated for mid-June.
FOR DATA CIRCLE 374 ON READER CARD

Sprint 5 can print plots. In addition to
Rs232, current loop and parallel interfaces are offered. Quantity 50 price for
the 45cps KSR is $2,480.
FOR DATA CIRCLE 375 ON READER CARD

Miami, Fla.

Daisywheel Terminal
Last summer this vendor announced a
Rs232 interfaced version of its daisywheel printer, making it fit the bill as an
RO printer. Now they've gone and added
a keyboard to make the Sprint 5 a KSR
terminal. The buffered, upper/lower
case ASCII terminal can be had in either
45cps or 55cps versions. An integral
microprocessor controls the printer
mechanism and provides a wide variety
of functions including diagnostics and
forms handling. And, since the print
mechanism can step horizontally in
increments of 1/ l20-inch, and vertically in 1/ 48-inch increments, the
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Access Control
The Digitrol is a digital combination
lock, providing in excess of 5,000 possible access codes. The unit can be used

with most electromechanical door
strikes, locks, or relay switches; it can
sound an alarm if tampered with.
Access codes are changed by plugging in
a different code-key module. Single
units list at $146.
FOR DATA CIRCLE 378 ON READER CARD

SHUGART ASSOCIATES
Sunnyvale Calif.

Booth 2445

Disc Drive
Winchester technology,' 14.5MB or 29MB
unformatted capacities, optional headper-track storage for an additional
144KB, and prices starting at $1,450 in
lots of 100 14.5MB drives-just a few of
the comments attendees are likely to be
jotting in their notebooks as they talk to
modem port. These modems will carry
price tags ranging from $5,000 to
$10,000, depending on speed and
options.
The System 4000, an intelligent clustered terminal system, will debut at the
show. Consisting of a cluster controller/processor, up to 1MB of floppy disc
storage, display stations, and line
printers, the System 4000 can emulate
IBM'S 3270 and 2260 communications
protocols. The system can be programmed in COBOL and a proprietary,
ALGOL-like language, ESAL. System
prices start in the $20,000 range.

Business Computers
The Link 240 and Link 250 have joined
this vendor's line of compatible, minicomputer-based business systems. The
vendor says both systems offer a 60%
throughput improvement over earlier
Link 200 systems; this increase is attributed primarily to a faster disc. The systems, which operate in a time..;sharing
mode, can support five (240) or 10 (250)
users. A Link 240, with 32KB of
memory, 10MB of rigid disc, one crt, and
a 110cps printer, sells for $22,900. A
64KB Link 250, with 10MB of disc, three
crt's, and a' 110cps printer, goes for
$29,900.

this vendor about the sA4000 line of
fixed disc drives. The 4000 series marks
this established floppy-maker's first
entry into the world of rigid disc drives.
Considering its background in floppies,
it's not surprising that the 4000 series is
designed with the same power requirements as a floppy, nor is it surprising
that the vendor has a controller-for
iBM'S Systems/32 and /34, and
Series/ I-in the works, a controller that
will handle four 4000 series rigid discs
and four floppies. We'll let the vendor
fill you in on nuts and bolts specs, such
as average access time (87msec) and
transfer rate (889KBpS). A single 14.5MB
sA4004 drive sells for $2,550; 29MB versions (the sA4008) go for $3,500, quantity one, and $2,000 in lots of 100. Deliveries are quoted at 120 days ARO.

FOR DATA CIRCLE 377 ON READER CARD
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Torrance, Calif.
Booth 2513

Booth 2644

Booth 1611

Communications Products
Already a big gun in the modem
market, this manufacturer will increase
its offerings in that market and in the
terminal market it's now pursuing. New
members of the microprocessor-based
series of modems
(appropriately
dubbed the MPS line) will be on hand at
the show. Synchronous transmission
speeds available are 4800bps, 7200bps,
and 9600bps. Multiple-port models
allow several terminals to share a
communications channel; this feature
lets four 2400bps devices, connected to
a 9600bps modem, share the same line.
For even more flexibility, optional
built-in sharing devices let mUltiple
terminals share a single modem or

RANDAL DATA SYSTEMS, INC.
Hayward, Calif.

Nicholasville, Ky.

RACAL-MILGO, INC.

FOR DATA CIRCLE 376 ON READER CARD

QUME CORP.

SARGENT & GREENLEAF, INC.

Booth 1070

CRTRMRTION

Before you can manageyour assets,
you've got to have the right data. The data
you need for accounting,taxes, insurance,
engineering, leases, and replacement cost.
To keep track of all that data,.nothing
shines .like the McCormack and Dodge
Fixed Assets Analysis and Accounting
System. This'starperformercan really help
you beat your various property control
and depreciation problems.
With this system, you can easily handle
allyour replacement cost and lease disclosure accountirig requirements. Arid youcan
completely conform to all existing tax regulations, inchidingADR.Reportsgenerated
are in the format required by the IRS.
Amon.g itsln.anyoutsta~dingfeatures
,are Ci sing l~ P(3.tll inPllt stfeam, top~down
structured ~esigl1.and programzning, and
apowerful,ll.ser-oI"ien ted report writer .~.
siIllpleandeff~cie~tfH~ structure ,lets you
ca~ryonlythedata required for .each Cisset;
no mqsterfile sorts,arerequiredfor
normaFJ?r~cessing. .. . '......'
Beca.u~eofits.1!lodularitY,

youcan(Justom-tailor .• th~
'., system. tof,it Y0'llrnee<:ls~
both present and future;
Bestbfall,itis ap,r()veri
syste:q:L More .than five

hundred users are currently benefitting
from our annual enhancement policy, our
comprehensive support program, and our
user training ~chools.
In short, our Fixed Assets Analysis and
Accounting System is areal star when it
comes to tracking asset data.
If you'd like to know more about how well
our system canrunyour data,write or call
Bob Weiler~ He'll put you on the right track.
....~• • MCCORMACK &DODGE CORPORATION
., •

381 Elliot Street, Newton Upper Falls, MA 02164, (617) 964-6610

PRODUCT PREVIEW
TEAC CORP.
Tokyo, Japan

Booth 1665

Cassette Tape System
The Datapack MT-2 combines a 15ips
cassette deck with an LSI controller, providing a secondary storage device for
personal computer users and those
building small systems. The tape format
is 800bpi PE, said to be compatible with
ANSI, ECMA, and ISO standards. The
unit's data transfer rate is 1.5KBps; when
searching for a file mark, the unit runs
at 45ips. Connection to eight bit microprocessors (8080, 6800, Z-80, etc.) as
well as to minicomputer buses, is said to
be facilitated by the unit's LSI controller. A single unit, including controller, sells for $695, fob Los Angeles.
FOR DATA CIRCLE 380 ON READER CARD

TEC, INC.
Tucson, Ariz.

Booth 4237

Crt Terminal
Series 500 terminals offer teletypewriter
compatibility, cursor positioning, inverse video characters, and an Rs232
interface. The terminals, which display

25 lines of 80 ASCII characters, operate
in either roll up or page mode. Data
may be entered at the top or bottom of
the screen. A monitor mode allows display of control characters, aiding in
debugging. Data transmission rates
range from 50bps to 9600bps. The
upper /lower cast terminal sells for $995
to domestic end-users; a European version, with international keybaord and
power supply designed for foreign use,
sells for $1,095.
FOR DATA CIRCLE 381 ON READER CARD

TECHTRAN INDUSTRIES, INC.
Rochester, N.Y.

Booth 2751

Minidiskette System
The microprocessor-controlled model
950 micro-disc stores 200KB on one side
of a 5~-inch diskette. The unit's micro
maintains a file directory on each
diskette. Interfaces include Rs232 and
20mA current loop. The desk-top unit
operates at switch-selectable transmission rates ranging from llObps to

9600bps. In addition to an ASCII mode
with editing capabilities, the micro supports a transparent binary mode. The
950 lists at $1,395.
FOR DATA CIRCLE 382 ON READER CARD

TIMPLEX, INC.
Hackensack, N.J.

Booth 4031

Data Concentrator
The Microplexors M4 and M8 concentrate four or eight asynchronous terminals, respectively, onto one synchronous communications line. The
microprocessor-based units use statistical mUltiplexing techniques, and support transmissions at a maximum aggregate data rate of 9600bps. Rs232
interfaces are standard, with the newer
Rs423 interface available as an option.
The four terminal M4 sells for $1,500;
the eight terminal M8 goes for $2,500.

diagnostic capabilities, with both analog
and digital loop-back. To reduce cost
and increase reliability, the unit uses a
wall-mounted power supply. The vA355
sells for $350.
FOR DATA CIRCLE 384 ON READER CARD

VERSATEC
Santa Clara, Calif.

Booth 1463

Reinote Batch Printer/Plotter
The Remote Spooling Vector Processor-Rsvp-emulates the communications features and functions of IBM
2780/3780 terminals, giving 360 and 370
users remote batch electrostatic printing and plotting. Communicating in
bisync protocol using EBCDIC characters, RSVP accepts vector form plot data,
converts the vectors to rasters, and

FOR DATA CIRCLE 383 ON READER CARD

VADIC CORP.
Sunnyvale, Calif.

Booth 2141

Modem
The v A355 offers compatibility with
Bell's 103 data set, and it's certified for
direct connection: to the telephone system, without adding a DAA (data access
arrangement). The modem, which operates at up to 300bps, can function in
originate or answer mode. It includes

TEKTRONIX INC.
Beaverton, Ore.

Booth 2309

Color Graphics
The 4027 marks this leading graphics
terminal manufacturer's first entry into
the world of color graphics. Details will
be found in this month's Hardware section (p. 292).
FOR DATA CIRCLE 345 ON READER CARD
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Discover
FPS Innovations for your
Scientific Processing Systems.
The key to unequalled systems solutions for scientific processing !s available from FPS for users of large computers such as
IBM 360/370 and Univac 1100 Series.
FPS offers users of large computers the technical innovations, applications development, and systems support in Array
Processors that have created a worldwide reputation for this
emerging company.
Hundreds of FPS Array Processors are in use today. We
invite you to investigate the company, the product line, that
has had such impact on technology.
You can share in the benefits of FPS involvement in nuclear
core phenomena, vibrational and structural analysis,
weather modeling, hydrodynamic modeling, power flow
simulations, and more ..

SYSTEM FEATURES
• FORTRAN level user interface to the array processor
• System software interface to the operating system
• Hardware interfaces to the CPU via an I/O channel
APPLICATION SOFTWARE
• Scientific algorithms
• 200-function general-purpose Math Library
• Higher level program to link several algorithms together
Less than $97k buys you a fully operational A~-:19'OL
Array Processor System interfaced to your ,large computer
system.
Contact Floating Point Systems directly, or use the
coupon below.

The Age Of Array Processing Is Here ... and FPS Is The Array Processor Company.
IF'

r!!

·1

5'

flOATING POINT
SYSTEMS, INC. .

CALL TOLL FREE 800-547-1445
P.O. Box 23489, Portland, OR 97223 (503) 641-3151,
TLX: 360470 FLOATPOINT PTL
In Europe & UK: Floating Point Systems, SA Ltd.
7 Rue du Marche, 1204 Geneve, Switzerland 022-280453,
TLX: (845) 28870 FPSE CH
. CIRCLE 71 ON READER CARD

o I have an immediate need. Please have a technical
consultant contact me.

o Please send me an FPS Array Processor brochure.

Name
Title _ _ _ _ __
Company
Phone~______
Address _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ __
City
State
Zip _ __
My application is
My Computer System is

PRODUCT PREVIEW

VERTEL, INC.
Clifton, N.J.

routes jobs to mUltiple electrostatic
printer / plotters or mag tape. Dial Up or
leased line communications, at speeds
ranging from 2400bps to 9600bps, are
supported. RSVP can support up to four
printers, plotters, or printer/plotters
chosen from this vendor's product line.
RSVP systems, including vector processor and card reader, start at $39,500.
Electrostatic output units range from
$6,200 for an SYz-inch wide printer to
$54,500 for a 72-inch wide plotter with
character generator. Deliveries are
quoted at 120 days.

Magnetic Card Reader
The Lc-31 Gameloader, a product for
the oem market, is aimed at manufacturers of microcomputer-based prod-

FOR DATA CIRCLE 385 ON READER CARD

ADDRESSOGRAPH-MULTIGRAPH CORP., Cleveland,
Ohio (Booth 1621), plans to show its model IS30 plain paper
microfiche enlarger-printer, which can print SYz by II-inch
copies of microfiche frames. Leases begin at $745 per month
. . . AI ELECTRONICS CORP., Tokyo, Japan (Booth
1665), will demonstrate its FDPS-20 microcomputer development system. The systems include two or four S-inch floppy
drives, a Z-SO microcomputer with 32KB to 64KB of memory,
and development software. Interfaces available include Rs232,
20mA current loop, IEEE-4SS, and S-100. The units are
capable of in-circuit-emulation in Z-SO, SOSOA, and SOS5 environments. Prices start around $7,500 . . . COMPUCORP,
Los Angeles, Calif. (Booth 10), plans to bring its Series 625
desktop computer to the Disneyland Hotel. Crt display, 64KB
of memory, 630KB of diskette storage, ASCII keyboard, and 40column alphanumeric printer are features of the unit. A basic
system sells for $6,950 . . . COMPUTER PATHWAYS
UNLIMITED, INC., Salem, Ore. (Booth 175), will show personalized microprocessor-based business systems for law
offices, pharmacies, contractors' offices, and CPA offices. The
basic law office system goes for $5,500 . . . DATA 100
CORP., Minnetonka, Minn. (Booth 2337), will bring its
model S5-based remote information system to Anaheim. We
wrote more on the model 85 last month (April p. 214) . . .
DATAPRODUCTS CORP., Woodland Hills, Calif. (Booth
1562), will show the newest addition to its B-Series of character-band line printers. The B-600, rated at 600 Ipm, includes a
microprogrammed controller built with bit-slice architecture
. . . DATAWARE, INC., Tonawanda, N.Y. (Booth 2749),
will explain its source language conversion capabilities, including RPG II to COBOL, AUTOCODER to COBOL, and assembly
language to COBOL translation by computer . . . DELTA
DATA SYSTEMS CORP., Cornwells Heights, Penn. (Booth
2549), will have on hand its Delta 7000 intelligent terminal.
Based on a 16-bit Texas Instruments 990/4 microprocessor,
the terminal's operating characteristics are selectable from the
keyboard. In lots of 10, the 7000 sells for $3,500 . . .
DIGITAL COMPUTER CONTROLS, Fairfield, N.J. (Booth
3027), will demonstrate the business systems it markets
through a network of distributors. Among the interactive systems on hand will be the entry level Synergist 1500, based on
Data General's MicroNova, and the Synergist 3700, a 17-user
system built around a Nova 3/D. Prices range from $15,000
to $75,000 . . . DIVA, INC. Eatontown, N.J. (Booth 1163),
will spotlight its DD 70 series of disc subsystems, which use a
controller that interfaces to a PDP-II/70's cache bus controller. A functional replacement for DEC'S RP04 and RPo6
drives, the system can have as many as eight SOMB to 300MB
drives . . . INFODETICS CORP., Anaheim, Calif. (Booth
3222), can't bring its automated document storage and
retrieval equipment to the show (too big and too little tim~ to
install it), so it's doing the next best thing: it's going to take
126

Booth 1856

ucts. The vendor wants to sell in large
quantities, making the product attractive to companies that make electronic
games and, perhaps, the largest personal computer vendors. The magnetic
card read by the Lc-31 resembles a
credit card with four strips of half-inch
mag tape-two per side-affixed. The
cards are known as Kilobyte Cards, a
name borrowed from their capacity.
The Gameloader, with an FS microprocessor-based controller, is available with
Rs232, 20mA current loop, or byte
parallel interfaces. The going price is
$40 apiece, in quantities of 100,000. No
shoving, please; the line forms to the
right.
FOR DATA CIRCLE 386 ON READER CARD

interested parties about a mile or so across town to its plant.
While there, visitors can see the models 410/45 and 410/50
systems put through the paces. The model 45 can automatically store and retrieve aperture cards (up to 200,000); the
model does the same thing with as many as 150,000 microfiche. Pricing starts at' $275,000; delivery takes nine months
. . . LEAR SIEGLER, INC./ELECTRONIC INSTRUMENT DIV., Anaheim, Calif. (Booth 1519), will debut a
handful of products at the show. These include the ADM-31
and ADM-42 smart editing terminals, the 300 series IS0cps, bi- .
directional impact printer, the vDP-410' terminal controller,
and the VDP-l000 intelligent terminal system. From what we
can learn the vDP-1000 will have a 200nsec, 16-bit processor,
and it will be programmable in BASIC, COBOL, and an ALGOLlike proprietary language known as ASGOL . . . MAGNA-.
VOX DISPLAY SYSTEMS, Fort Wayne, Ind. (Booth 3410),
will show a plasma display graphics terminal. The Orion60/53 is programmable in BASIC, has floppy disc storage and,
by virtue of the plasma display screen, supports rear projection of 35mm slides on a random access basis. The price tag
reads $14,000
NATIONAL SEMICONDUCTOR
CORP., Santa Clara, Calif. (Booth 4135) will show a low-profile packaged SOSOA-based microcomputer which sells for
$1,345. The unit requires only 3Yz-inches of panel space, and
mounts in a standard 19-inch rack. A 2KB monitor ($200) is
available in ROM. Other micro-related products will fill out the
display . . . NIPPON PERIPHERALS LTD., Kanagwa,
J a pan (Booth 4337), plans to introduce its NP25 317.5MB disc
drives to the U.S. market. A dual spindle configuration
doubles the capacity to 635MB. Additional specs and pricing
weren't available at press time . . . TELERA Y, Div. of Research Inc., Minneapolis, Minn. (Booth 1743), will introduce
a smart crt, the model 1061, sporting full cursor control (including x-y positioning), a variety of display attributes, and a
keyboard with numeric pad and eight function keys. The
microprocessor-based terminal has editing capabilities: clear
page, to end of line, to end of page; insert character or line;
and delete character or line .. . SWEDA INTERNATIONAL, INC., Pine Brook, N.J. (Booth 176S), will show its
model 1560AS reader/punch. The unit perforates tape at
60cps, and can read at up to 240cps. It supports Rs232 communications at up to 4S00bps. The unit sells for $2,250, with
quantity discounts available . . . THE SPACE BYTE COMPUTER CORP., Los Angeles, Calif. (Booth 7), will show its
SOS5-based modular business computers. System hardware includes processor with 16KB of static memory, Hazeltine 1500
crt terminal, iCOM 3712 dual floppy drives, and a floor
stand. A floppy disc operating system is included, as is
accounting software. Optional software includes disc-extended BASIC, CP/M, and FORTRAN-SO. A typical system sells .
for $5,900; marketing is through computer retailers.
[J
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TheXerox Executive
Printout makes it
a whole new baJlgame.
Back in the old days, a big, clumsy, hard
to read computer printout was the only game
in town.
But since the Xerox Executive Printout
entered the le~gue, everything's changed.
With the Xerox 1200, you get letter~sized
reports that won't make y'0u fumble every
time you have to read or hold on to one.
And, because it works both on or off
line, local or remote, you can run with the
results a lot faster than ifyou had used a clattery
old line 'printer.
In fact, the 1200 sp'eeds everything up.
It eliminates bursting, Oecollating and special
binders! And overlays let you prmt forms and
data at the same time. So there s no need to
play with preprinted forms ever again.
For more information about the 1200
Computer Printing System, call 213/679-4511,
Ext. 2409, or write xerox Data Systems
Division, De2t. A1-15, 701 Aviation Blvd.,
EI Segundo, CA 90245.
With the Xerox 1200 you save time,
money and space every time you use it.
And that's the fmal score.

XEROX
XEROX®is a trademark of XEROX CORPORATION.
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When computers were new, one of the first applications
tried on them was weather modeling. But early machines
weren't big enough. Now "fifth generation" supercomputers
are available. They're still not big enough.

Modeling
the Weather
by Francis J. Balint
Tucked away in a federal building at
Suitland, Maryland, a suburb of Washington, D.C., is one of the largest computer centers in the United States.
While the existence of the center is
known to very few, almost everyone is
aware of its products, the daily weather
forecast and satellite movies.
The center, which uses three IBM
360/ 195s for its major computer power
source and some two dozen smaller
mini- and midicomputer systems for
pre- and post-processing of weather
data, is one of two major computer
centers operated by the National
Oceanic and Atmospheric Admin.
(NOAA) for meteorological modeling.
The other is located at the NOAA Geophysical Fluid Dynamic Laboratory
(GFDL), Princeton, New Jersey, and is
primarily concerned with research dealing in global, general circulation models
of the atmosphere.
The basic approach used for both
day-to-day operational' and research
weather forecasting is the solution of a
set of finite difference equations which
attempt to simulate the activity of a
fluid medium-in this case, the atmosphere. This mathematical modeling is
similar to that used for petroleum reservoir analysis, wind tunnel analysis, and
nuclear modeling, making very large
computer systems equally important in
all these areas.
Dividing the world
The simulation scheme used for
meteorology divides the atmosphere
into three-dimensional units resembling
rectangular blocks which cover the
glo be in two dimensions and extend vertically over 50,000 feet from sea level.
Each of these blocks has data describing atmospheric conditions at its center
which were derived from data for each
of .its corners. The size of these blocks

determines, for the most part, the speed
of the computer necessary to solve the
system of equations which make up the
model.
The two-dimensional horizontal coordinates· of the blocks form a grid net-

One center has three IBM

360/195s and two dozen
smaller machines.
work which covers the area of interest
to the modeler. For many of NOAA'S
operational models this grid covers only
the Northern Hemisphere, while for
other research and operational models it
covers the entire globe. Thus, if we were
to look down upon the earth from
space, and if the sides of the grid were
visible, the surface of the earth would
appear to be covered with a two-dimensional screen-like mesh.
The size of the mesh may be
described, according to a convention
suggested by the GFDL, as a number of
concentric circles dividing the area
between the poles of the earth and the
equator, or in terms of kilometers at a
given latitude in the Northern Hemisphere-for example, as having a grid
size of 300 kilometers at 60° North
latitude.
When using this latter method of size
description, it is necessary to state both
the distance between the grid points and
the specific latitude since the grid size
will vary for a given latitude; this is a
result of distortion introduced by the
use of the polar stereographic projection used for Northern Hemisphere
modeling.
The third dimension of our imaginary blocks is the vertical levels or
layers into which the modeler divides
the atmosphere. While the definition of
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the number of layers of a model may
vary from one modeler to another (for
example, some modelers count the
earth's surface as the first layer; others
do not), we will define a one-dimensional system as one having only one
layer of imaginary blocks. Thus, a 12layer model would be one such that at
anyone point there would be 12 imaginary blocks stacked on each other.
Increasing the number of levels or
decreasing the mesh size causes a significant increase in the size and power

Doubling the resolution of
the models wou Id lead to a
fourfold increase in memory, an eightfold increase
in auxiliary storage, and
a sixteenfold increase in
computer power required.
of the computer required to solve the
model. There is also the time factor to
be considered when sizing a computer
system. In fact, time is involved twice.
First, the computer system must be
powerful enough to produce a useful
forecast well in advance of the actual
weather occurrence. Second, operational forecasts must be made within a
rigid time schedule so that users will get
it on a predictable basis. Mesh size, the
number of levels, the forecast range (in
days or hours), and the schedule all
must be balanced against the size of the
available computer system.
Supercomputers not super enough
To give some idea of the impact on
the size of the computer, of changing
just one of these dimensions, scientists
have estimated that doubling the resolution of a model without changing the
time elements involved would require a
fourfold increase in central memory, an
eightfold increase in auxiliary storage,
and a sixteenfold increase in computer
power!
But more important, meteorological
modelers are also convinced that doubling the resolution of current models
would improve the usefulness and accuracy of the information produced by the
model. Scientists see a significant gain
possible using current modeling strategies, but cannot achieve it with today's
computers.
This requirement for supercomputers
to soive weather models is well known
in the industry. Each time a new supercomputer is announced, the manufacturer suggests that among its many intended uses is meteorological modeling.
This is a reasonable marketing strategy
not only because the utilization of the
very largest computers has led to significant forecasting advances, but also
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because even the most powerful of
today's computers is far too small for
projected requirements-such as for
making accurate
14-day weather
forecasts.
Parallel array processors and vector
pipeline computers do appear to hold
great potential to meet NOAA scientists'
need for more computer power. Indeed,
at first glance the repetitive mathematical operations dealing with long strings
of data seem to be tailor-made for
mUltiple-pipeline processors. However,
mathematically describing the physical
attributes of our environment by including oceans, mountains, radiation,
etc.-all of which are needed for an improved simulation-introduces more
. scalar operations.
A supercomputer which has
extremely fast vector operations but
slow scalar speeds may not be able to
meet the execution speeds required by
the modeler. Such a machine forces the
modeler to make an arbitrary reduction
in mathematical descriptions since the
better the real life situation is described
mathematically, the slower the model
will execute on computer systems designed for high speed vector operations~ This is true even if the grid size
and number of vertical levels are kept
constant.
Meteorologists have always been
waiting for bigger machines, and for
some time have related their models to
the available computer power. For
example, first generation atmospheric

cantly increased (ignoring inflation),
particularly since 1965.
Table I is based on the computing
systems that NOAA has used or is using
today and represents a history of large
scale computing in NOAA.
Starting with· von Neumann
The organization responsible for
operational forecasting in NOAA is the
National Meteorological Center (NMC)
of the National Weather Service. Using
an IBM 701, NMC began with very primitive weather models first programmed
for an electronic computer at the Institute for Advanced Study in Princeton
by John von Neumann, Jule G.
Charney and others in 1950. The center
has progressed to using a very sophisticated set of operational models.
Fig. 1, which was deVeloped by Dr.
Frederick G. Shuman, Director of NMC,
relates various operational models, the
computer systems in use, and the "skill"
of the model in predicting the weather.
A score of 100 is given for a near perfect forecast while a score of 0 is for a
worthless one.
Two aspects which are not ch~ar from
the chart should be pointed out. First,
in relating Fig. 1 to Table 1, it can be
seen that model implementation lags the
installation of a new computer system
by a couple of years. Second, while only
one physical computer is used for
operational modeling, Suitland's workloads have resulted in the installation of
three CDC 6600s during the years 1965

Generations of Computer Systems

[system

IBM 704
IBM 7090
CDC 6600
IBM 360/195
TIASC
?

Generation

Announced

1
2
3
4
5
6

1955
1960
1965
1970
1975
?

I

Powe~

5
25
125
625
3125

Table 1. New generations of supercomputers (where a "generati'on" is defined as having a machine five times as powerful as the most powerful previously available) have
come out at about five year intervals. It now seems clear that the sixth generation will
come on schedule.

models were executed on first generation computer systems. It should be
pointed out, however, that computer
generations have a somewhat different
meaning to NOAA scientists than to computer manufacturers' marketing departments.
In our system, a new generation of
computers begins with the delivery of a
computer which is about five times
more powerful than the most powerful
system previously available. Table 1
shows that this has happened about
every five years, beginning about 1955.
The cost of the newer top-of-the-line
system as compared to the cost of the
previous system usually has not signifi-

to 1968, and three IBM 360/195 systems
beginning in 1973. It is not the lack of
hardware but the reliability and backup
arrangements necessary to meet schedules that restrict models to operation on
single systems.
NOAA'S strategy for introducing new
computers into the operation is to
attempt to provide the maximum capability possible with an assurance of
excellent reliability. Since reliability
generally increases in proportion to the
time the computer system has been in
use, new, low serial-numbered systems
are avoided at Suitland. While this does
prevent us from taking immediate
advantage of the latest equipment, it
D RTI=I M I=ITI 0 N

also assures our ability to meet commitments.
In research, the requirement for reliability is somewhat less. Thus NOAA is
able to consider using equipment with
low serial numbers when determining
the trade-off between power and reliability. And so NOAA'S Geophysical
Fluid Dynamic Laboratory (GFDL) at
Princeton historically has been one of
the pioneers in the use of new supercomputers.
The history of GFDL computers
extends from IBM'S Stretch in the '60s to
the installation of a Texas Instruments

The effective speed of the
Texas Instruments ASC 4X
is "only" about four times
that of an IBM 360/195.
4X (four-pipeline) Advanced Scientific
Computer system in the early '70s.
The TI ASC 4X is a complex computing system developed around pipeline
logic implemented in integrated circuitry and bipolar central memory. This
fifth generation system has demonstrated speeds up to 20 times faster than
an IBM 360/ 195 on certain vectorized
code; but the lack of a special processing unit for scalars slows the effective
execution speed to "only" about four
times that of an IBM 360/ 195-which is
close to our projections for a fifth generation system as shown in Table 1.
The ASC 4X was a significant advancement not only in hardware, but
also in software. The system's FORTRAN
compiler (FORTRAN is the language used
by all NOAA modelers) has sophisticated
vector handling capabilities which
permit us to program in a high level language and still be assured that the
inherent speed of the system will be
realized.
The ASC 4X is an outstanding example of combining computer architecture
and electronic componentry to meet our
requirement for more computing power.
Part of its power derives from its design rather than from its circuit speeds.
Improved strategies of architecture and
configuration can increase our effective
execution speeds and thus are as important as raw cpu speeds. We are
interested in the number of answers per
second produced by a computer system, not solely in the number of operations per second.
In summary, NOAA has essentially
stayed on its plan, as expressed in Table
1, for installing and using computer
equipment, particularly for research.
The single-purpose orientation of the researchers has enabled NOAA to meet its
goals for a fifth generation system and
to begin looking for a sixth.
We have not been as fortunate in the
operational side of the organization,
even though the need of the modelers in

May, 1978

Much of the output of NOAA's National Weather Service branch goes out on telecommunications lines from Suitland in the form of digitized weather maps. TV stations, among
others, pick up the broadcasts.

this area is as great as that in research.
The requirement for a real-time, general purpose system, and the lack of
generally available and proven fifth generation systems have slowed our replacement cycle.

To better understand those complexities, let's examine in greater detail
the computer requirements placed on
the Suitland Center by one of its larger
users, the National Meteorological
Center (NMC) mentioned earlier. NMC is

360/195 TRI·ASP configuration

VISSR Ingest

DMD/FET
DMD/FET
DMD/FET
Backup

Fig. 1. The NOAA center at Suitland runs three IBM 360/195s-each good for
some 12-15 million instructions per second-and two dozen smaller computers.
Since it is responsible for reliable and timely weather forecasts, this installation is
somewhat conservative in its hardware choice. NOAA's research lab in Princeton
is more willing to take chances on low-serial number machines; it runs a Texas
Instruments ASC four-pipeline machine with an internal processing rate greater
than that of the three 195s together.
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With the Kodak
laser printer, film
is cheaper· than paper.
Consider the operating cost of the Kodak
laser printer versus the operating cost of a paperimpact printer.
Consider, for example, the cost of generating
a 1000-page, 3-copy report.
Three-part stock paper costs about
$22.30* per 1000 pages. But you can put the
same report on microfiche for around $1.50.
So, from the standpoint of materials
alone, paper is about 15 times more expensive
than microfilm.
Time and labor costs are important
factors, too. Especially in a DP department.
Which is why you should know that it would take
almost 50 minutes to decollate, burst, bind and
package a 1000-page report. It would take
only 9 minutes to print, duplicate and package
the same report on just 4 microfiche.
A Kodak laser printer can save you
money in other ways, too. With a paper printer,
you'd have to load at least 12 boxes of paper to
print the equivalent of one cartridge of 16-mm film.
Compared with fiche, the margin of difference is
even wider. You'd need 31 boxes of paper to print
the equivalent of one fiche cartridge.
In fact, when you add up the savings in materials and labor, you'll find that
printing with a Kodak Komstar laser printer
'
is about 87% cheaper overall than printing
with a paper-impact printer.
Call your Kodak representative' today for a
demonstration of the Kodak Komstar 100, 200 or 300
microimage processors. But hurry. Every day you wait
is costing you money.
Eastman Kodak Company, Business Systems
Markets Division, Dept. DP8590i ,Rochester, NY 14650.

87%Che'aper.

r

Q

•

Kodak Komstar microimage processors.
The printers that print without paper.

I
I

'Prices vary with geographic location and grade of paper purchased.
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responsible not only for forecast modeling, but also for collecting weather data
and distributing weather forecast
information. To put operational modeling in proper perspective, we should
first understand how the daily weather
forecast cycle functions.
Herculean data collection
Twice daily, 365 days per year, worldwide weather data is collected by airplanes, ships, satellites, and ground stations and communicated to Suitland
beginining at 00:00 and 12:00 Greenwich Mean Time. These are referred to
as "synoptic" times since at these times
SOO to 900 weather stations throughout
the world take temperature, humidity,
wind direction, wind speed, and air
pressure measurements from the earth's
surface to above 100,000 feet and then
begin to transmit these readings to NMC.
In addition to these fundamental and
key data, NMC receives data from over
5,000 world weather stations four times
per day; ocean data from the Coast
Guard, ocean bouys, and over 2,500
ships; and over 1,200 observations from
worldwide· aircraft every six hours.
Data is also received about every two
hours from polar orbiting, sun-synchronous satellites, and every half hour
from two geostationary satellites. The
satellites are managed by the National
Environmental Satellite Service, a NOAA
component which is also a very large
user of the Suitland center. This is the
group which provides the digitized satellite photos, like the one on p. 130.

NOAA's three IBM 360/195s are run from a single console under the control of the ASP
operating system.

From each weather forecast cycle,
about 500 weather charts and 2,000
frames of digital facsimiles are distributed to 52 regional forecast offices and
250 smaller service offices, where they
are used for guidance for local forecasting.
Other weather information is distributed on both domestic and international transmission circuits Which vary
in capacity from 60 baud start/ stop'
asynchronous speeds up to 4S00bps
dedicated synchronous systems. These
circuits .provide weather data to the

Associated Press, United Press and airlines such as TWA, United, Japan Air,
Braniff, and· Air France-and stretch
from Melbourne in the west, Moscow in
the east, Helsinki in the north, and
Buenos Aires in the south.
Hardware to match
The collection of this data on a near
real-time basis is a herculean task
requiring a widespread and reliable
international telecommunication network. Directing both the collection and
distribution communication tasks are

OPERATIONAL WEATHER FORECAST MODELS
STARTING TIME
AFTER 00:00 AND
12:00 GMT

MODEL
NAME

AREA
COVERED

ATMOSPHERIC
LEVELS

GRID
SIZE

FORECAST
PERIOD

APPROXIMATE
WALL CLOCK
TIME ON 195

01:15

BAROTROPICMESH

NORTHERN
HEMISPHERE

2

381km
AT 60 0 N

48 HOURS

20 MINUTES

01:30

LIMITED FINE
MESH (LFM)

NORTH
AMERICA

6

190.5km
AT 60 0 N

48 HOURS

2 HOURS

190.5km
AT 60 0 N

84 HOURS AT
06:00GMT
48 HOURS AT
12:00GMT

60km

48 HOURS

2.5°
LATITUDE

6 HOURS
18 HOURS AT
18GMT

04:00

7 LAYER
NORTHERN
PRIMITIVE
HEMISPHERE
EQUATION (7LPE)

7

07:30*

MOVABLE FINE
MESH (MFM)

3,000kmX
3,000km

10

10:00

9 LAYER GLOBAL GLOBAL
(9LGLOBAL)

9

4 HOURS
21h HOURS

1 HOUR

20 MINUTES

*run only when special weather problems exist
Table 2. Model sizes are held down so that each operates in a
single cpu. This means that more than 10 hours of processing must be turned around in each 12 hour cycle; and since
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three of the models take over 2 hours each, there's little room
for a failure.
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WEATHER
three IBM 360/ 40s, which are channelconnected to the 195s.
Information received by the 40s is decoded and checked in preparation for
entry into the operational models. As
with any model, the better the input
data, the better the simulation. However, schedules often prevent NMC from
waiting until all data is in before executing the model. Missing input can be
simulated by combining the output
from a previously executed m'odel and
the data received up to start time.

Three IBM 360/40s act as
front-ends for the 195s.
The 195 uses ASP and OS/MVT Version 21.8 control software (not vs). One
of the 195s acts as the master machine,
scheduling the work load for the other
two support systems. All work is
entered into the system in a single input
queue. All of the peripheral devices, including 10.9 billion bytes of removable
disc storage, are accessible by all three
195s.
Of the 12,000 jobs which are entered
into the system each day, 95% come
from remote terminals. In fact, the daily
weather forecast cycle is initiated from a
terminal located some five miles from
the computer center. (The 195 software
also includes TSO which is used by the
modelers for new development and test,ing modular changes to operational
models.)
The forecast models are not individual single purpose programs, but rather

sets including programs for input analysis and graphical output as well as for
model calculations.
For example, the seven-level "primitive equation" model is actually made
up of over 400 FORTRAN programs
which are run as 30-some jobs using the
network feature of os/ MVT. Each of the
30 jobs can contain up to 20 job steps or
programs.
The 30 jobs are functionally related
so that the result is a structured system
easily understood and managed. This
method of netting the job together not
only adds a measure of control by permitting conditional execution of a job,
it also greatly reduces the os and ASP job
handling overhead as we sequence
through the system.
Still, each model depends upon the
timely and successful completion of the
preceding model, and one cycle requires about ten hours to complete, so
there is little room for error.

And massive models
Table 2 provides an overview of the
features of the operational models now
used in one cycle and indicates how they
are scheduled.
The Barotropic-mesh model, the most
elementary of the operational models, is
the first one run. It includes very little
simulation of physical effects, like those
related to topography, and is used primarily to provide a crude, early prediction. It is started about 111 hours after
synoptic time, and provides the forecaster with considerable understanding
as to developing situations in the atmosphere.
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Fig. 2. New meteorological models lag the introduction of new computers by several
years, but the trend is clear: bigger models on bigger machines are more accurate at
predicting the weather. (The skill percentage shown is based on a scoring system
devised by Teweles and Wabus in 1954 as a measure of normalized error in predicting high and low pressure areas.)
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The next model run is the Limitedarea, Fine-mesh Model (LFM) which
provides most of the guidance for
domestic weather forecasting. This
model is particularly important for forecasters along the east coast of the
United States since its results can be
made available so early. Unlike 'the
quick and dirty Barotropic-mesh model,
this one includes simulation of several
physical effects including those of topographical features like mountains and
oceans.
Until January 19 of this year, the SixLayer Primitive Equation Model (6LPE)
was the primary forecasting model for
the entire Northern Hemisphere. That
was where most of our radio and tv
weather forecasts came from. On that
date, this important and long-standing
model was replaced by a refined sevenlayer version, 7LPE. In addition to adding another layer in the stratosphere,
the new model has a horizontal spatial
resolution equal to one-half of the grid
increment of the older six-layer model.
But while the new model has demonstrated consistent improvement in the
atmospheric flow-pattern predictions,
such as who's going to get the rain next,
it has shown only small improvements
in precipitation reports-the "how,
much" part. Nevertheless, the atmospheric modelers and operational forecasters are very impressed with it.
The results of this model are particular,ly important to commercial aviation,
maritime interests, and international
users. Output from the 84-hour run is
used as input to the Barotropic-mesh
model which provides prediction information up to 168 hours in advance.
Its biggest problem for us is that it
takes longer to run, which makes
squeezing it into our already tight
schedule very difficult.
The fourth operational model is the
Movable Fine-Mesh Model (MFM)
which was originally developed to predict the paths of hurricanes. It is the
most highly resolved model run on the
195s with 10 layers and a mesh size of
60 km. It covers an area about the size
of the 48 contiguous states and is only
run when made necessary by some
unusual weather activity-hurricanes,
flash floods, etc.
The beauty of this model is that the
mesh may be moved to that area which
is experiencing the unusual weather.
For example, it can be executed so that
its center coincides and moves with the
center of a hurricane.
The last operational model, the NineLayer Global model (9LGLOBAL) is the
only global model that is run operationally. It is mathematically similar to
the 6LPE but its grid points are separated by a uniform latitude and longitude interval of 2.5 0 (roughly 166 miles
by 166 miles). The 18-hour forecast produced by this model provides backup
for the 6-hour run made during the first
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Don't buy a 32-bit computer.
Buy a 32-bit computer company!
Buy a 32-bit computer from some
~omputer companies, you get a com)uter and a handshake. Ten days
ater, you get an invoice. Sometimes
IOU don't even get the handshake.
Buy a 32-bit Interdata computer
,ystem from Perkin-Elmer and you get
:he most advanced 32-bit computer in
:he world, the hottest 32-bit software
n the industry, and an entire company
:iedicated to one purpose: making
yOU successful. (You also get an
nvoice.)
fhere's no substitute
for experience.
When you buy an Interdata com-

puter, you buy the company that pioneered 32-bit minicomputers. We've
installed plenty of 32-bit minicomputer systems since 1973. And the
experience we've gained, experience
our competitors simply don't have,
can mean the difference between
having your system on-line in a few
hours. Or waiting for weeks or months.
Systems that solve problems.
And speaking of systems, we build
systems for solving problems. Big
problems. Small problems. Big systems. Small systems. For science.
Industry. Business. Government.
In every system there is one common
element. All the pieces can literally be

plugged together and running jobs
the day they arrive, which is a real
advantage and a timesaver.
Systems with powerhouse
software.
The biggest advantage we have,
however, is our software. Software.
incidentally, written especially for 32-bit
machines,'not made over 16-bit stuff.
We have gangbusters software. A
full-blown transaction oriented operating system. File management. ITC
for transaction processing. Communications packages for distributed
processing. And high level languages
including FORTRAN, COBOL, and
BASIC. All designed to make your

programming easier.
But, most important, when you buy
a 32-bit system from our Interdata
Division, you get service. The oldfashioned kind. The kind where we go
out of our way to make sure you're
successful.
Good old-fashioned service.
We'll be with you when you configure your system. While it's being
built. When it's delivered and
installed. While we train your people.
And for years thereafter.
If you need customer service, one
toll-free call reaches us. Days. Nights.
Weekends. We'll be there.
Think about that. And, instead

of just buying a 32-bit computer,
buy a 32-bit computer company.
Perkin-Elmer.
For more information, write Perkin-

Elmer Data Systems Sales and Service Division, 106 Apple Street, Tinton
Falls, New Jersey 07724 or telephone
toll-free (800) 631-2154.
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forecast cycle.
While not part of the regular operational string, another new operational
model must be mentioned. Until recently, NMC did not use models to forecast beyond five days. Now, however,
NMC has gained enough confidence in a
new model developed by Lloyd Vanderman to run a mid-range forecast three
times per week (extending the forecast
from the sixth through the tenth day).
The model produces 6-10 day maps
which are transmitted along with other
maps over the NWS facsimile circuits.
An extra minute gets an extra hour
One of the more interesting new
models under development is the Nested
Grid Model (NGM). Not only are the
mathematical techniques used in this
model different from the other operational models, but it also can use three
different sizes of nested grids, 448 km at
60° N covering the hemisphere, a double
resolution of 224 km at 600 N covering a
smaller area, and a very fine resolution
of 112 km at 60 0 N for an even smaller
area. Both of the smaller grids are movable so that they could be concentrated
on the "problem of the day."
This model, when fully operational,
will perform the functions of the LFM
and the 7LPE. Its three different grids
are fully interactive, too; calculations
from the finer grids are fed back into
the coarser grid calculations and vice
versa. Finally, it handles 8 to 10 vertical levels.
The constraints placed on the development of this model are that, when
operational, it must not add more than
48 minutes of wall clock running time
for each 48 hours of forecast, and must
cover the Northern Hemisphere. This
will be difficult to achieve using the 195
or any other fourth-generation
computer.
Other facilities are being developed to
improve the accuracy of weather
models, too. For example, there is
mounting evidence that the improvements in weather prediction can be
achieved through a reduction of truncation error. This purely mathematical
error occurs when finite-difference
equations are used to replace derivations in the .basic modeling equations. It
is introduced because we replace the
continuous analog of reality of the
world with discrete digital approximations.
One way to reduce truncation error is
by reducing the grid space; but, as mentioned before, this is expensive in terms
of computer resources since dividing the
grid interval in two increases the computing power requirement by eight,
other factors being unchanged. Two
other ways now being pursued are
making more accurate estimates of the
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derivations and using spherical harmonics.
Numerical analysis, improved performance measurement techniques, and increases gained from modular hardware
and software upgrades do help us in
overcoming current schedule problems,
but they cannot provide the significant
increases in power that we need for
future models. It has been estimated, for
example, that a global model which has
a one-half degree of longitude resolution and 18 layers would require three
full days of calculation for a 21 day
forecast-even if we were using a sixth
generation computer system!

Already looking at models
which will require three
full days of processing
on sixth generation computers-when we get them.
Such a model could not even influ-'
ence operational models before being
used in years of study and repeated
executions to help us understand
climatic evolution and stability.
Even longer experiments must be run
before we begin to understand whether
the meteorological phenomena we see
are a natural variance from the norm or
whether they signal a new trend. A good
example of this is in the current speculation about a coming "ice age." Much
of this speCUlation is based on our last
two _ winters. Both were unusually
severe; but it is possible that they were
just unusual deviations from average
and not harbingers of something worse
to follow. The point is that without
some very long experiments using very
large models on very large machines, we'
can't say.
Never enough machine
Experimental models now appear to
have considerable skill in forecasting the
weather when compared with actual
surface temperature and precipitation.
NOAA
scientists are sufficiently encouraged to expand their previous limit
of five days for useful predictability.
Without reliable and proven fifth and
sixth generations of computer systems,
however, they will be unable to put
these newer models into operation. Can
we expect such systems to be marketed
in the future?
Willis Ware pointed out several years
ago ("The Ultimate Computer," Computers and Automation, April 1973)
that we are a long way from the ultimate computer, which, by the way, he
indicates may be capable of handling
2x1047 bits per second per gram of its
mass. While a computer of this power is
well beyond our present conception, 1
agree with Dr. Ware's opinion that we
can proceed a long way before we reach
a serious limit if we are willing to make

the resource investment required. Computers ten thousand times faster than
are available today are, as Ware points
out, "neither impossible nor unreasonable" to build.
In his book, Kenneth Thurber likewise is optimistic about the future possibilities of computing (Large Scale Computer Architecture, Hayden Book Co.
Inc., Rochelle Park,N.J., 1976). He suggests that we will be able to achieve considerable power increases by greater
utilization of Single Instruction Stream,
Multiple Data Stream (SIMD) architectures. He feels that much of today's
pessimism about the use of SIMD systems results from "the three-stage
mathematical I algorithmic I programming filter through which our preception of nature has been strained."
New real-time requirements, effective
use of very large scale circuit integration, and new architectures offer some
fascinating possibilities for very large
and powerful computers. The responses
to a recent NOAA request for information concerning the development of
sixth generation computing systems for
the early '80s indicate that industry is
developing systems which will meet our
sixth generation needs. Further, we remain optimistic about the future availability of seventh and later generations
of systems.
And when those super systems are announced, you can bet their vendors will
include in their claims that one of the
intended uses of Computer X is
meteorological modeling. Now you
know why.
::,~

Mr. Balint is the deputy director of the
Office of Management and Computer
Systems within the National Oceanic
and Atmospheric Admin. (NOAA). In
that position he is responsible for the
overall management of computing and
teleprocessing within the agency,
including the operation of the two huge
computer centers mentioned in the
article.
Starting as a customer engineer for
IBM in 1954, he came up through the
ranks as a programmer, systems programmer, and later head of computer
operations at Gulf Research and
Development, joining civil service as
chief of programming and systems for
the U.S. Weather Bureau in 1965.
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WITH ISAM CLOUT •••

3

Distributed terminal applications are a
smash hit when good user programs make
contact with a great terminal software system. In
a ball game with unlimited microprocessor potential,
striking out with 'so-so' performance just won't do.
MICROTERM II's NEW MULTI-TASK OPERATING SYSTEM
provides the clout that carries desktop terminal performance a
giant step beyond intelligent to 'brilliant'. Indexed sequential file
access (lSAM), sort capability, 2780 emulation, and an interactive software development system head a strong battery of
programs and utilities. Enriched business BASIC lets users write
and fully debug applications from the MICROTERM II keyboard
and then link them to all of MICROTERM TI's powerful system
software facilities. Supporting the advanced software lineup
is a state of the art dual microprocessor DMA hardware architecture, integral mini-diskettes, up to 80K RAM storage and
an optional 2200 cps printer that lets you face the toughest
application and win.
Swing to MICROTERM IT in your next terminal application. Raise your batting average with the software
performance champ. For more information on how you
can clean up with MICROTERM II, call or write today.
DIGI-LOG SYSTEMS, INC., Babylon Road, Horsham, PA
19044 (215) 672-0800
CATCH US IN ACTION AT NCC BOOTH NO. 1465-1467
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EAST: NY. (212) 586-1970 0 MIDWEST: Chicago (312) 986-1414
SOUTH: Atlanta (404) 434-8444 0 WEST: Burlingame (S.F.) (415)
ENGLAND: Hazeltine Ltd. 01-948-3111 Telex (851)-928572
GERMANY: Hazeltine GmbH 0611-590748 Telex (841)-416924.
FOR WORLDWIDE SALES tNFORMAnON CALL: (516) 549-8800.
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Don't let static kiss your
computer's memory good--bye!
f'

Set up islands of protection
with 3M Velostat Brand electrically
conductive floor mats!
Static on personnel, discharged into a terminal, can upset
the logic of your terminal, mini, or CPU . . . can send
erroneous data ... permanently damage circuits causing
costly downtime and repair. No equipment is 100% immune. Some computer equipment makers report that as
little as 200 volts of static can cause serious problems!
VELOSTAT Mats create positive paths to ground . . .
drain static away from terminal operators ... keep them
static free. Simply place the mat where the operator
must step on it to reach the keyboard, and the VELOSTAT Mats provide passive protection in such key areas
as these:

TO: Static Control Systems
Dept. BZF·58
3M Company, St. Paul, MN 55101

YES, I'm interested in keeping static away from my
terminal with VELOSTAT conductive floor mats.

D Please have a 3M Static Analyst call.
D Send more inforination.
Name _________________________________
Title _______________________________

• Around Data Entry, POS and Bank Terminals

Company _____________________________

• At Minicomputer and Word
Processing Stations

Area Code _ _ _ Phone _____________________

• As a floor runner in Computer Room Entrances

Address ________________________________

• In front of Computer Printers
and Disc Drives

City _____________ State _ _ _ _ _ Zip _ _ _ ___
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To mfJkeCl/~rlllinall.ssexpensive,

you'cllla"etomake. itcheaper.

We've sold more than 30,000 Dumb

another .test 011 the. complete assembly. Tests
include functional, diagnostic, and debugging ..
routines.
they passed some pretty tough tests.
Only after a terminal passes all of these
Each completed terminal mllstsurvive
tests does it earn the name .Lear Siegler.
SoH youstilFwant to buy a cheap~r terma minimum of 168 hours of burn-in and
seven separate . tesfcycles.iWetesfpower.' inal than the Dumb Terminal, go righfahead.
supplie~,mOnitorsfkeyboards'DUMB
You'llget exactly what you
pay for.
and lOgIC boards. Then we run . . •. SMARTBU~
Terminals'aroundth~world;
But none of therriJ~ftollrfactoEY before

TERMINAL.

~ LEARSIEGLER'INC'
.

.

ELECTRONIC INSTRUMEN...TATION DIVISION
DATA PRODUCTS

Lear Siegler; Inc.lE.I.D., Data Products, 714 Brookhurst Street, Anaheim, CA 92803; (800) 854-3805. In California (714)774-1010.

VITOLO: Our basic software
system didn't change. It just ran
faster. We didn't have to rewrite
it for the new system.
HANSON: But you did rewrite,
eventually.
VITOLO: That's precisely the
point, Tom, as you well know.
We rewrote only when the application software was at the end
of its normal life cycle - when
we would have rewritten even if
the hardware had not changed.
The software was not obsoleted
by the change in systems. And
when we rewrote, we used the
enhanced command structure
of the larger system.

"NCR eased us through a
period of exploding volume;',
says Joe Vitolo of fast-growing
Bank Leumi Trust.
NCR's HANSON: Joe, how can
you grow through four NCR
computers in just three years?
VITOLO: Well, it's a great story,
Tom. The answer is rapidly increasing volume. During those
three years, Bank Leumi Trust
enjoyed extraordinary growth.
We went from just 6,000 to almost 100,000 accounts-from
$250 million to $1.28 billion in
assets.
HANSON: Did changing computers hurt your operations in
any way?
VITOLO: Absolutely not. In fact,
our operations actually increased in sophistication. During that
same time frame, we became
the first major New York commercial bank to go into full online operation.

On the left is Joseph D. Vitolo, Executive
Vice President, Bank Leumi Trust
Company, New York, N.Y.; on the right,
Thomas Hanson, NCR District Manager
and Financial Systems Specialist.
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HANSON: If I need an example
of NCR's Migration Path Engineering, Bank Leumi may just
be the best there is.
VITOLO: You're talking about
the relatively easy' transition
from system to system?
HANSON: Yes. NCR builds
more continuity into its systems
than any other full-line mainframe supplier. We ease those
painful conversions from our entry-level systems step-by-step
all the way up to the biggest
8000 series systems, the Criterions. That's "Migration Path
Engineering' '. .
VITOLO: That's what helped
make our speedy growth possible. We've gone from the NCR
Century 101 to the Century 251
to the Century 300 to our present NCR Criterion-the 8570.
Each time, we seemed to have
capacity to burn. But our growth
continued to surprise us.
HANSON: And what happened
to your software as you
changed systems?
CIRCEl 106 ON READER CARD

HANSON: And how does that
experience compare with the
jump from Century to Criterion,
from generation to generation?
VITOLO: Exactly the same. The
Criterion 8570 is a virtual machine, which means that it can
function as a Century-it runs
our old programs somewhat
faster, and without modification.
But when we rewrite our software, we will do it in NCR
COBOL 74 to gain top efficiency
in progr~mming and operations
both. Because the Criterion can
operate as a COBOL 74 virtual
machine,too.
HANSON: And you are still protected in case you continue to
grow. There are two larger
Criterions available.
VITOLO: And an even bigger
family waiting in the wings, I
understand.

In the NCR office near you,
there is an account manager
like Tom Hanson who knows
your industry and migration path
engineering. An important
reason why NCR is a leader in
the field of general purpose
computer systems worldwide.
To learn more about NCR's
Migration Path, phone your local
NCR office. Or write to EDP
Systems, NCR Corporation, Box
606, Dayton, Ohio 45401.
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SIEMENS

Laser Printer NO-2.
21,000 lines per minute.
Fast is not the word for it. Fastest is.
Speed plus practicality.

The ND-2 was designed to print
21,000 lines per minute (that's 8,000
12-inch printouts per hour). But
speed isn't everything. You also need
practicality. Plain paper printing
stock. User changeable printing
drum ... and then only after 3 million
perfect copies.
One good benefit deserves another.
And another .... and ... -

The ND-2 Laser Printer duplicates, masks out at different positions in the copies, prints with
variable fonts and also different
character sizes and spacings within
the same line, and gives you the
choice of three line spacings. The
ND-2 also utilizes a forms overlay
feature, thus eliminating the need
for preprinted forms. Even at top
operating speed, the character quality is suitable for OCR applications.

Fastest is not the only word to
describe the Siemens N 0-2 Laser
Printer. Easy ... maintenance free ...
reliable ... and silent ... are others.
Siemens Impact on Non-Impact
Printing Technology.

Siemens research and development efforts in printing technology
not only created the ND-2 Laser
Printer, but has produced the first
truly practical low-cost ink-jet
terminal printer in the industry.
Ink-Jet Printing. Fast and Silent.

In seeking to design the ideal
printer, we sought more than simple
speed and economy. We also concentrated on human engineering.
A reduction in noise levels. And we
succeeded in all three areas. The
Siemens-developed Ink-Jet Printing
mechanism works on the vacuum
principle and attains a top printing
speed of 270 incredibly quiet char.;.
acters per second on untreated
paper in a script that i:s highly legible,
smear proof, and indelible.
All you hear is the rustle of
paper. And you never have to replace
the Print Head.
To prove these points to yourself
and know more about the strengths
of Siemens and their family of
Computer Peripherals, contact us at:

Siemens Corporation
OEM Division, 1440 Allec Street
Anaheim, California 92805
(714) 991-9700

Responsive products
from a responsible company.
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When Digital Processing
Meets Weather Imagery
by Robert Wallis

It's come a long way, but the image processing part of weather forecasting still
has a long way to go. It will be the next revolution in meteorology.
Weather forecasting has certainly benefited from the introduction of larger and
larger computers, but satellite technology is what has really revolutionized the
practice. Not only meteorology and
climatology, but agricultural planning,
optimization of aircraft routes, and even
commercial fishing have felt the impact
of this new data collection. tool.
And yet· the part of the science that
lags strangely behind is the analysis of
weather imagery. This is because the
entire system of image collection and
distribution was developed before the
advent of low cost minicomputers and
digital displays, and because the production of forecasts could not tolerate
the disruption which could result from
continually following the latest technology. However, the advantages of an all
digital approach to image analysis have
now become so compelling that investigations into how to make the transition
are underway.
Currently, line-scan image data received from weather satellites are transmitted from a central facility in Camp
Springs, Maryland, to each of the six
individual Satellite Field ServiceStations over dedicated phone lines. The
field stations are equipped with rotating drum recorders which are used to
generate hard copies from the analog
signals on the phone lines in a manner
similar to that for facsimile transmitters. But in this case the copies are conventional, wet process, photographic
prints like the one on page" 000, and are
used to make a variety of products.
Among these are the popular "time
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lapse" movie loops from the stationary
satellites, which have proved to be so
useful in the study of weather pattern
development.
The present analog film system is
quite dependable, but it is slow, expensive, inflexible, and completely qualitative in that any interpretation of the
photographs is done visually. But the
weaknesses of the photographic system
are precisely the strengths of the digital
approach. Improved speed is important

The present analog film
system is quite dependable,
but slow, expensive,
inflexible, and completely
qualitative.
since meteorological data becomes
obsolete 'quite quickly, and since minutes may make a difference' in storm
warnings. Then, too, due to the large
volume of imagery, the cost of photo-graphic processing is quite high-about
$400,000 annually just for expendable
photographic materials.
Although an all electronic system
would still require some conventional
hardcopy, the photographic printing
volume could be drastically reduced.
The flexibil~ty of interactive, minicomputer based analyst stations would be
clearly superior. New analysis techniques could be implemented as soon as
they were developed, and software
could be easily shared among the Field
Service Stations or other/ potential
users.

While many digital image processing
procedures may be implemented photographically, the digital implementation
is considerably less tedious, and absolutely repeatable. Perhaps more important, an analyst may interactively
manipUlate imagery, using a wide variety of techniques, to extract a more
meaningful representation of some feature. For instance, consider Figs. I and
2. Fig. 1 represents an infrared image
from the Synchronous Meterological
Satellite above the we&t coast of the
U.S. Fig. 2 is the counterpart of Fig. 1
representing the visual (as oppo.sed to
infrared) segment of the spectrum.
The infrared (IR) image is a map of
temperatures, with the whitest parts
associated with the coldest areas, while
the visible image represents the light reflectivity of the surface features, just as
any other conventional photograph.
Note that in the visible image, all of the
clouds are a uniform white, while in the IR
image, many" shades of gray are represented. This is because the different cloud
formations possess different temperatures, and hence different gray levels in
the IR -image. This, of course, 8:"~lo,wli_an
analyst to discriminate between the
various types of clouds in Fig. 2.
Using the visible counterpart of the IR
image, a "false color" composite may be
made which provides more information
than the sum of its parts. Fig. 3 was
constructed by using the IR image for
the green component, and the visible
image for the red and blue components. A binary map of the geopolitical
boundaries was also overlayed in the

6

color yellow. Note that the cloud types
are more easily discriminated than in
either image singly.
Fig. 4 shows the result of applying a
digital enhancement technique to the
image of Fig. 3. The technique consists
of an adaptive "contrast stretch" (where
the contrast between tiny adjacent parts
of the image is exaggerated), which
varies continually over the entire image.
Note that subtle details are enhanced.
Figs. 5 and 6 depict an interactive
technique which allows an analyst to
identify areas of a given temperature, by
displaying all picture cells (pixels) of
certain gray levels in red. In the case of
a thermal IR image (as shown), this procedure provides a graphic display of all
the areas of an image which possess a
given temperature (or temperature
range). Thus, the user may easily determine the location of the coldest cloud
tops, the warmest ocean currents, etc.
The analyst may indicate the desired
temperature range by designating a particular gray level on a gray scale inserted in the image. This may be done
interactively by moving a cursor to the
appropriate gray shade in the scale.
Pseudocolor

Instead of mapping a specific range of
gray levels to a single color, all the gray
levels may be simultaneously mapped
into a spectrum of colors. This technique is known as "pseudo color" enhancement, and provides an excellent
method for visualizing regions of the
same gray level. Figs. 7 and 8 show
Some examples of pseudocolor transforms applied to weather images.
The image of Fig. 8 was derived from
a lower altitude orbiting (as opposed to

An analyst may
interactively manipulate
the imagery, to extract
a more meaningful
representation of some
feature.

4
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stationary) satellite which gives considerably higher spatial resolution than
the Synchronous Meteorological Satellite mentioned earlier. The insert in the
upper right hand corner represents a
200 by 200 pixel area near San Francisco from the larger picture, showing
the excellent resolution of the image. A
rather remarkable attribute of the image
in Fig. 8 is the large expanse of cloudfree ocean. This renders the temperature . gradients in the ocean (which
appear as multicolored clouds in this
enhancement) quite visible. The characteristics of these currents and their relative temperatures may be exploited to
facilitate the routing of shipping and
even the location of potentially rich
fishing grounds.
Figs. 9 and 10 depict a type of digital
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e$6,OOO*DP

Center. '

o 12"CRT, 24x80 Field, User Programmable Font.
Character and line insert/delete allows fast program
correction and text editing. Inverse video and programmable
field allows highlighting or enlarging graphics of information display. Titled fields protect information blocks from
being written over accidentally. Programmable font (up to
256 different characters) allows foreign language and special
purpose character forms.
-

o Alphanumeric Intelligent Keyboard. 62-pad main
keyboard. Programmable 12-pad numeric keyboard. 12-pad
control keyboard. Standard typewriter and calculator
keyboard layouts. "N" key roll over reduces operator error
during high-speed data entry.

IMSAI Introduces
theVDP--80
Until now, owning real computing power meant paying
unreal prices. Announcing the IMSAI VDP-80 Video Data
Processor, a complete computer, intelligent terminal and
megabyte floppy disk mass storage system. All in one
compact cabinet. All for just $5995~ A complete desk top
DP center.

o Commercial BASIC, FORTRAN IV, DOS Software.
Built-in ROM monitor allows extensive debugging arid:
diagnostics. BASIC, interactive or compiler version.
FORTRAN IV level 2 ANSI compiler. DOSenhanced CP IM.**
Distributed processing, financial reporting and analysis,
word processing, whatever your application, the VDP-80 is
your answer.
Dial (415) 483-2093, and we'll tell you how you can put
our $5995* DP Center on your desk top. When it comes to
small business computers, Just Ask IMSAI.
*Base price VDP-80/1000, $5995, with 32K RAM memory and dual double density floppy
disk drive. U.S. Domestic Price Only. Features and prices subject to change without notice.
**CP 1M is a trademark of Digital Research Corporation.

For small business applications, the VDP-80 places a
stand-alone computer at your fingertips. And, our full line
of add-on peripherals, assures that the system can be
expanded as your needs do.
For the large business user, with an existing central
mainframe, the VDP-80 is the ultimate remote processor.
You have the advantage of powerful local processing
capability, plus the epitome in cost-effectiveness for
implementing a distributed data communications network.
Take a close look at the following features. Then you'll
know why we call our VDP-80 the desk top DP center.

o Powerful, High-Speed, Central Processor. 3 mHz
Intel 8085 microprocessor. 32K RAM memory (expandable
to 196K). Parallel and serial I/O. Asynch, synch and
. bisynch communications. Programmable baud rates
(.05-56 KB).
o Megabyte Mass Storage. PerSci dual floppy, double
density disk drive standard. One million byte storage
capacity. Three floppy disk drives can be added-on,
providing 4 million bytes of on-line storage.
o Drives Printers, Plotters, Terminals, Modems and
Tape Drives. Supports up to six terminals or modems, and
four tape drives. Drives plotters, serial printers and line
printers (up to 300 lpm).
150

The Standard of Excellence
in Microcomputer Systems
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IMSAI Manufacturing Corporation
14860 Wicks Blvd.
San Leandro, CA 94577
(415) 483-2093 TWX 910-366-7287

DATAMRTION

Single Source...
Everything you need to make your
data processing operations run more
efficiently, you can get from Wright
Line. From simple supply items to
carefully planned documentation
handling systems, Wright Line is the
one best source. And ... Wright Line
offers superb. customer service. For

supplies or small items just call us, or
order by mail and you will get prompt
trouble free delivery. For assistance in
planning specialized filing systems or
work stations rely on one of our
professional field specialists. You
find them in every principal city in the
U.S. and Canada.

For more information about Wright
Line products and services, circle
reader's service number or send
today for our newly published short
form catalog. Wright Line Inc.,
160 Gold Star Boulevard, Worcester,
Massachusetts 01606 Tel. (617)
852-4300

Super Service!!

Order by mail using the convenient
DOS order forms. Delivery is on our
next truck out.

Get professional assistance in planning
installations from our more than 150
highly trained field specialists.

Order by phone. Our hot line lets you
place the order directly with the
factory for fast delivery.

r:1[)B

gets your IBM Series/l together
with more than 30 different line printer models,
over 100 different terminals (TTY I RS232 type),
or wire wrap for your special requirements.
MOB interfaces provide peripheral variety for the IBM Series/1
computer system. No longer limited
to the manufacturer's models, you
can select from the almost unlimited peripheral devices available
in ,the minicomputer market. User
flexiblity is the benefit of MOB interface products.
The MOB Line Printer ControlI,er for IBM Series/1 computers gives
total printer capability with no
change in system software. Microprocessor controlled, the interface
allows maximum data transfer to
any printer. The single board module
operates in cycle-stealing mode or
under Oirect Program Control; cha'racter code and transfer belt conversion is available to match any
printer.
The MOB Serial Interface Board
prov'ides user flexibility in attachment of the Teletype or equivalent
:device to the Series/1 computer.
This board also permits use of any
CRT or similar device through use of
RS232 circuitry. The TTY board has
RS232, 422, and 423, as well as current loop modes of operation. It is
'double buffered to minimize data
over·run; baud rates of 50 to 19.2K
'are switch selectable.
Unique interface design re,
(quirements are facilitated by the
IWW72 and WW64 wire wrap boards
1ifor Series/1 computers. Up to 72
twenty-pin or 64 sixteen-pin IC posi-

tions are available respectively;
numerous other IC size combinations can be developed by the user.
These boards include pins in the
user wirewrap portion with pads provided for ,discrete components. The
MOB boards can accomodate any
.300, .400 or .600 center dual in-line
packages; two 40-pin ribbon-cable
edge connectors are provided.
MOB interface products always
equal or exceed the host manufacturer's specifications and performance for a similar interface~ MOB
interfaces are completely software
transparent to the host, computer.
MOB products are competitively
priced, delivery is 14 days ARO or
sooner.
'MOB places an unconditional
one year warranty on its controllers
and tested products. Replacement
boards are shipped by air within
twenty-four hours of notification.
Our service policy is exchange and
return.
'
MOB also ~upplies peripheral
device controllers, GP logic modules, systems modules and communications/terminal modules for
OEC' POP-11 and LSI-11*, Oata
General and Interdata computers.
Product literature kits are complete
with pricing.
1995 N. Batavia Street
Orange, California 92665
•
714-998-6900
SYSTEMS INC. TWX:910-593-1339

r:l1JIj

WEATHER
processing which would be nearly
impossible to implement by purely analog techniques. Fig. 9 shows a conventional weather map (in the red overlay)
which indicates the locations of fronts,
high or low pressure areas, etc. The
underlying image represents a satellite
image of the'same area. Note that the
two images are geometrically incompatible because the cartographic
projection used in the weather map is
quite different from the effective projection of the associated gray level
image.
'
Fig. 10 shows the result of geometrically "warping" the satellite image
to force it to conform with the weather
map (shown again as a red overlay).
Note that the parallels and meridians of
the two images are in much better registration in Fig. 10.
The above examples represent but a
few of the possible techniques which
may be applied to assist a weather analyst in his work. The most significant
advantage of the computer based
approach is its flexibility and its potential for interaction with the user. As

The exploitation of digital
image processing will
doubtless be the next
, revolution in meteorology.
digital techniques begin to replace the
old ~nalog approaches, greater automation will lead to improved accuracy
and a more quantitative approach to
weather forecasting. The exploitation of
digital image processing will doubtless
be the next revolution in meteorology.
~

<TM Digital Equipment Corp,

t"See US

~,, ~atNCC

f Bboth
~' 2106

~

Dr. Wallis is a software engineer at
Stanford Technology Corp. in Sunnyvale Calif., where his responsibilities
have been in the development of
applications software for computer-based ,image processing systems.
His present interests are digital image
enhancement techniques, numerical
'analysis, colorimetry, and the desigl1
of digital signal processing
equipment.
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,' It weighs in
", at 60 Ibs.more.
A contest between our heavy-duty EDT
1232 teleprinter and other high-speed
printers isn't much of a contest.
The EDT 1232 weighs in at 60 lbs. more.
As a result, it can operate on a grueling
twelve-hour-per-day cycle. That type of
continuous operation separates the
heavyweights from the lightweights.
And it's fast on its feet-permitting an
effective through put of 120 characters per
second. Being tough and nimble makes the
EDT 1232 ideal for handling your computergenerated printouts on its 132-print position
carrIage.
In four rounds you can discover why the
EDT 1232 is the champ.

Round 1: Closed-loop buffer..
One feature that makes the EDT 1232 a:
top contender is its 1,024-character, closed~
loop buffer. It automatically signals your
computer to stop transmitting once its buffer
is filled. This way, you won't lose data.
And the buffer automatically signals the
computer when it is ready for transmission.

Round I: Print quality.
Because the EDT 1232 gives you fully
formed characters instead of a series of dots,
your printouts are more legible. The
printing mechanism punches out clear
characters, Qut never jabs holes in the paper .
on multiple copies.
And like a smart heavyweight, the 1232
pauses between rounds. Its idle line motor
control preserves motor and ribbon life by
shutting off when data is not being received.

Round 3: Flexibility.
Our heavyweight also can adapt to a
task with a variety of configurations. It is
available as a keyboard send/receive (KSR)
teleprinter or as a receive-only teleprinter.
For preparation, editing and local
storage of high-volume data, we offer the
KSR with our Smarts™ terminal controller
and disk unit.
For low-volume applications, the KSR is
available with our magnetic tape cassette
buffer. .
And we offer more than 100 options to
meet your system design needs.

Round 4: Nationwide service.
Like all the terminals in our product line,
the EDT 1232 is backed by our Termicare®
system, a centralized customer-support
service, and our nationwide organization of
service centers. Customers can report a
problem by calling the Termicare Center
toll-free. It has a complete history of each
terminal stored in its computer and the
analysts and e,quipment to test each terminal
remotely. .
This diagnostic service means that many
terminal failures are corrected by Termicare
analysts without· a service engineer's visit.
Let us put the champ in your corner.
For more information on the EDT 1232
teleprinter, call Bob Roth toll-free at
800-631-7050. (In New Jersey, 201-529-1~ 70.)
Or write him at Western Union Data
Services, 70 McKee Drive, ' "
U
Mahwah, N.J. 07430.
western union

Western Union Data Services.
See us at ICA, Booth No. 126, and at NCC, Booth No. 1310

© WESTERN UNION DATA SERVICES COMPANY 1978.
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Reliability.
.
It's passed on from generation to generation.
At last count, we'd produced over 1,000,000 disc packs and cartridges spanning seven
generations of significant changes. Each new generation has offered major advances in
technology. Greater capacities, faster access, improved price/performance.
But with all the changes, through each generation, one thing has never changed; the Memorex
.
commitment to make every disc pack the most reliable in the industry.
It's made possible by our people-because it's their commitment to uncompromising standards
of quality that have made Memorex disc packs the industry's standard of value.
We make 12 different models of disc packs. Models for
Memorex disc drives and for IBM, CDC, Honeywell, NCR,
Calcomp, Sperry-Univac and Ampex drives, too.
Every model we make has to pass over 100
manufacturing inspections before a single disc
pack is ever passed on to a customer. And
every disc pack we lease or sell is backed
by a written warranty agreement, and supported
by the largest field organization of dedicated
media specialists in the computer industry.
All to make Memorex disc packs the ones you can
.
rely on for generations to come.
Call your Memorex representative or distri~utor in
principal cities worldwide. Or contact us at 1500 Memorex
Drive, MS-0060, Santa Clara, CA 95052.
Call!(408) 987-3177.

MEMORE~
MEMOREX~ is a registered trademark of Memorex Corporation
4/78 CM'052-0, Printed In U.S.A.

© 1978 Memorex Corporation
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See us
at the NCC
Booth 1400

Without catchy phrases, pretty pictures, or fancy names -

Datamedia Corporation announces the
Elite 3000 Series Video Terminals
Our beauty's under the covers
• Buffered ASCII, APL, VT-52 data entry terminal
• Character, line, or block communications
• Selectable operating modes
• Keyboard-selectable communication speeds
• Protected formats
• Eight-level video display
• 128 displayable characters
• Addressable and readable cursor
• Character and line insert and delete
• Ten program function keys
• Numeric key cluster
• Detached keyboard
• Forward and back tabbing
• Enhanced printer controls
• Diagnostic aids
7300 Crescent Boulevard, Pennsauken, NJ 08110
• All backed by Datamedia's repu609-665-2382
TWX: 710-892-1693
tation for quality and reliability
Sold throughout North America and the world

Datamedia Corporation
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I'd like to get under your covers.

r-------------,
o Please arrange a demonstration.
o Please have a salesman cali me to discuss my

specific needs.
o Please send me information on your complete
product line.

1
1
1

1

I
I
Title _ _ _ _ _ _ _ _ _ _ _ _ _ 1
Name _ _ _ _ _ _ _ _ _ _ _ _

Company _ _ _ _ _ _ _ _ _ _ _

1

Address _ _ _ _ _ _ _ _ _ _ _:-

II

City _ _ _ _ _ State-----Zip _ _ _

I

_____________o.:;,;!JI
Phone
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ComputerAided Design

and Manufacturing at GM
Computers are well established in design and data processing functions in General
Motors plants. The big future growth will be in manufacturing applications.

by Robert W. Decker

In 1973 the U.S. auto industry was
enjoying its best year in history. It was
General Motors' third consecutive year
of record worldwide sales, and the company posted its highest earnings in
history.
This glowing picture was suddenly
dimmed when the oil embargo was imposed on most of the world late that
year. The consumer's mood changed
overnight. Confidence gave way to concern and uncertainty about the availability of fuel. Many potential car
buyers deferred their purchase plans.
Others switched to smaller cars. Sales of
imports flourished and their market
penetration increased.
Fortunately, GM already had been
laying orderly plans for more fuel-efficient automotive. products. These plans,
begun in January 1973, involved the
.redesign of the 1977 full-size cars. They
were scheduled to be about a foot
shorter than the then-current full size
cars and a little lighter.
However the program became stalled
as GM and the U.S. auto industry
watched public sentiment switch quickly and dramatically to small cars. GM
agonized over whether to drop its biggest cars completely and concentrate on
small cars.
Finally, in the fall of 1974 the deyision was made to go ahead with the
1977 resizing program. In the meantime, of course, several deadlines of a
normal program schedule had already
passed. . At this stage body designs
should have been completed, and the
dies and tooling in the works.
Nine months behind schedule and
undergoing a major shift in specifications, GM called on computer aided
design and computer aided manufacturing to· help put the best component
combinations together for the specifications required-a new generation of
smaller, lighter, more fuel-efficient vehi-
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Computer aided design and computer ,aided manufacturing really came into
prominence at GM after the late-1973 oil embargo, according to the author, who is
a vice president of General Motors Corporation. Presently in charge of GM's
Mechanical Components Group, he has also headed the company's Manufacturing Staff and been general manager of the Fisher Body Div. Thus he knows both
sides of the CAD/CAM picture.

cles involving a "from-the-ground-up"
approach to engineering and design.
These designs were conceived, tested,
and proved by CAD/CAM techniques.
Where the 1976 full size cars had
weighed, in most instances, well over
5,000 pounds, 1977 versions weighed in
at least 700 pounds lighter.
The 1977 program was just the beginning. GM'S 1978 intermediate size cars
also went through a complete redesign.
Our full size luxury vehicles will be
redesigned in the same manner this
year, and the compacts next year.
Then, if we are to meet the government's fuel economy requirements of an
average of 27.5mpg by 1985, and still
offer five-. and six-passenger cars, we'll
have to redesign our full size cars once
more, reducing their weight at least as
much as was done for the 1977 models.
This second weight reduction design will
be harder to accomplish because the
emphasis will have to be on the substitution of more lightweight materials
(light metals, plastics and the like),
wider use of electronics, and new
powerplants.

Accelerating the design
Once again, General Motors will call
on its experience with computer aided
design and manufacturing. That experience goes back over 15 years and has
culminated in the GM Design Console
system. This system utilizes computers
and crt displays to perform design, engineering, and manufacturing functions.
The concept has become sophisticated
enough so that measurements taken
from clay models can be used to produce dies to stamp out sheet metal.
Crt consoles are used to evaluate the
structural characteristics of designs in a
technique called Vehicle Structural
Analysis Program (VSAP). With VSAP,
engineers can "assemble" mathematical
models of the components in a car and
then "road test" the car on a simulated
drive route. The design console system
was first used in the design of the Cadillac Seville, which was put on the market
in record time during the oil embargo.
Because design changes can be made
with minimal risk, since they have a1r~ady been "proved" by the console system, a lot of the trial and error has been
.159
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taken out of the design process. For
example, a common design activity,
such as reducing the weight of a chassis
cross member, used to involve a long
and anxious wait while a prototype was
constructed and tested. Then, if the de. sign didn't prove feasible in the prototype, the process had to be repeatedsometimes two or three or more times.
Today such change can be proved in
the computer before the prototype is
built. That not only cuts down on development time, but greatly reduces prototype expense as well. Applying
CAD I CAM accelerates the logical progression of automotive design-identifying the problem, correcting the design, rendering the model, and
analyzing the result. From there it is a
relatively easy step to determine the
right tooling to build the designed product-and it has the additional advantage of gaining the accuracy of a single
reference data base.
In the automobile business, the
potential of CAD I CAM technology is
great. Possible future uses include computer modeling from drawings, making
scale plastic models, Ys-scale crash testing, crash simulating, and the prototype testing.

GM has. been involved in computer aided design and manufacturing techniques for
more than 15 years. Its current system employs about 100 design consoles, like the one
above, based on IBM 2250 or DEC GT62 interactive displays. In use since 1968, the
consoles came to real prominence after the 1973 oil embargo, in redeSigning GM's full
size cars.

Making tools intelligent
But an area offering perhaps even

With i n 10 years com puters
will control about 90% of
all the new machines in
GM's manufacturing and
assembly plants.
greater potential is that of increasing
productivity in the production process.
As material prices increase, labor costs
go up, and the overall cost of doing
business rises, it is imperative to find
new ways for productivity to keep pace.
Efficient use of CADI CAM· in plant
operations can help improve productivity and generate profits.
One of GM'S goals is to provide more
flexibility in its manufacturing operations. In the past few years we have in,vested a large sum of money in basic
machines that carry out the traditional
tasks of turning, boring, drilling, or
grinding metal parts. The basic designs
of these machines have not changed for
many years. The result is that productivity in relation to costs has declined.
Consequently GM is undertaking a
. development program to improve the
productivity of these basic units.
Deterioration in the cost-effectiveness of basic machines is a serious problem. New designs which would take full
advantage of the newest technology are
therefore being considered, and many of
160

Finished parts, tools, and dies are inspected by this numerically controlled device to
determine whether the object meets its design specifications. Eventually GM hopes to
make parts inspection highly automated, and to do the inspection during the manufacturing process so that unacceptable parts won't get to the finished product stage.

these designs include computer controls
of one form or another. Once the advanced basic machines are developed,
accepted, and put into use, an improvement in cost-effectiveness should result.
Such technology relates to feeds and
speeds of cutting tools, improvements in
their dynamic stability, feedback controls for precision machining, and tool
ruggedness.
,
GM President E. M. Estes not long
ago told a group of manufacturing engineers, "An internal study recently found
that the use of computers in manufacturing now lags behind both design and
data processing uses in GM. But the

study concluded that the use of computers in manufacturing would increase
by as much as 400% in the five year
period ending in 1982, compared to just
a 40% increase for design functions and
9% growth in data processing.
"I think it is fairly safe to say that
within 10 years computers will control
about 90% of all the new machines in
GM'S
manufacturing and assembly
plants. This doesn't mean computers
will be replacing men nearly as much as
it means they will be helping our employees do a better job."
Presently, our manufacturing development personnel are studying and conCRTRMRTION
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This GM-designed digitizer produces a paper or mylar tape of measurements taken
from a clay model. The device doesn't actually touch the surface, but transmits and
picks up an optical pulse from it. The output may be used for further contour milling of
the clay, or stored for access by other designers and engineers-including those using
graphics consoles.

cars. The potential of structural plastics
in helping to achieve these goals is significant. And there again computers
play a role. Plastics are already widely
used in today's automobiles. There is an
average of about 200 pounds in a typical 1978 GM car. By 1985 it appears possible that this could reach 350 to 500
pounds per car.
These materials will appear as new
types of sheet molding compounds,
reaction injection molding compounds,
and conventional injection type materials. Materials for military use have
already been produced in which ratios
of strength-to-weight exceed those of
conventional metals. If similar materials can be produced at commercially
competitive costs, significant productivity inroads will result.
New machines will be required to
compound these materials and to manufacture parts. Further, computerized
techniques will have to be devised to
measure and mix the materials and to
control the press machinery.
Metal founding on the other hand, is
almost an archaic art; it has undergone
very little change over the years.
Bonded sand cores are still used, requiring large capital investments for sand
preparation, handling, and molding
equipment. For generations tolerance
variations in the process have been accepted, along with the costly finishing
steps.
For precise, finely detailed castings,

Productivity in relation to
costs has declined. One
reason is that the basic
designs of machines haven't
changed.

Another operation in which computer power has been successfully applied is in facili. ties monitoring. Here, in a GM truck plant, displays show the status of machines on the
shop floor; the man at the left dispatches maintenance personnel where needed. Such
control rooms are also used to monitor labor allocation and materials distribution.

structing mock-ups of two advanced
basic metal cutting machines. One is a
computer controlled high speed bar
machine which has the· potential to
replace hundreds of mUltispindle bar
machines currently used to machine
tubular parts such as bearing races and
various transmission parts. In addition
to high speed operation, the machine
features programmable tool positioning
and simultaneous cutting of the inside
diameter and outside diameter.
Another machine under development
is a computer controlled high speed
multiple chucking machine which has
the potential of replacing many con-
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ventional machines used to turn cylindrical iron and steel castings and forgings. The initial proposed
developmental machine is single station; however, features tested in this
mock-up apply to mUltiple station production machines as well.
Neither of these machines would be
practical, of course, if it were not for the
availability of well-developed computer
hardware, software, and firmware.
Making new processes possible
As previously noted, the direction of
the automobile industry is toward
smaller, lighter, and more fuel-efficient

such as turbine vanes and supercharger
impellers, the lost-wax casting process-which remains essentially unchanged since the days of the Phoenicians-has been used. Now a new
process has been developed which is
similar to lost-wax casting except that
Styrofoam is substituted for the wax.
The Styrofoam pattern is buried in casting sand and hot metal poured into it.
The Styrofoam vaporizes, leaving a
metal casting with thinner structure
walls and more precise dimensions than
was possible with the lost-wax technique. It. also alleviates the ecology
problems inherent in the processing of
foundry sand.
In the case of both structural plastics
and founding, CADI CAM techniques are
required to achieve the necessary efficiency of structure and, accuracy of
manufacture. Also, ways are being
sought to automate inspection of manufactured pieces as work on them proceeds. This involves the employment of
process computers and appropriate
sensing devices which can measure posi161

Over 43 million records are
now under new managemenl.

.System 200™
by A.B,. Dick/Scott is
bringing efficient, costeffective information
management to massive
volumes of government,
banking, law enforcement, insurance and
personnel records.
The record speaks for
itself. As a highly flexible and
completely updatable micrographic record processing system,
System 200 has rolled up an
The durability and quality of System
200 File Film images and a built-in
audit trail help assure file integrity.

A single piece of 4" x 6"
File Film aCCOminodates
60 legal size or 98 lettersize documents. Images
can be recorded or
updated in just seconds.
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File Film has an add-on
capability and can be
updated. Prior recorded
documents can be
readily annotated for
record control purposes.

impressive string of application
success stories.
The key to its growing
reputation and enthusiastic
acceptance among administrative
and record processing personnel
is the overall accuracy, immediacy, durability, and completeness
of information that can be stored
on System 200 File Film.
The following on-the-job
profiles demonstrate the flexibility of System 200 and its capacity
to meet a wide range of record
management requirements .

"provides better access and distribution of file information for
those who have a legitimate right
to the information and better
control against intrus~on from
those who do not."

A tactical weapon
in the U.S. Army's war
on paperwork.
With over 785,000 individual files containing 52 million document pages, the daily battle to
maintain U. S. Army service records was a formidable task.

Rapid updating and
confidentiality ideal for
Colorado police records.
When the Colorado
Springs, Colorado, police department looked for ways to replace
its outmoded paper arrest and
identification files, System 200
joined the force.

Each day, about 1000 records must be created or retired,
30,000 new pages added to .
existing files, and 2500 user
requests fulfilled.
By linking System 200
with a minicomputer and automated retrieval techniques, the
File Film containing some Army Personnel Center has dra40,000 criminal records has been matically reduced response and
structured to provide a complete retrieval time while tightening
unit record. containing everything file control and integrity. The
from fingerprints and mug shots System is expected to do away
with a paper mass that once
to written court depositions.
occupied 4700 filing cabinets and
Lt. Ernest Adams, the
35,000 square' feet of floor
department records manager,
space. It also will reduce operatrecently noted that System 200
ing costs significantly.
:DATAMATION

System 200
speeds service on insurance claims.
Claim examiners at the
Guardian Life Insurance Company of America find that System 200 not only saves valuable
file search and retrieval time but
enables them to offer their policyholders prompt, efficient service on health insurance claims.
Each exanllner keeps
duplicates of the company's master File Film of over 350,000
documents in a small tray on his
desktop. This provides instant
access to each policyholder's
complete, fully updated claim file

Helping Citibank
manage 22,000 personnel records.

tion while protecting them
against unauthorized access to
their records.

Find out how
System 200 can go to
work for you.
To learn more about Sys, tern 200, attach your business
card to the area indicated below
and mail to Director of Marketing' A.B. Dick/Scott, South
Hadley, MA 01075. Or, if you
prefer, call 413-538-7550. '
, A. B. Dick/Scott is a joint .
enterprise of A. B. Dick Company
Faced with the dual prob- and Scott Graphics, Inc.,
lem of maintaining cost-effective A Subsidiary of Scott Paper
control and tight security over
Company.
the personnel records of 22,000
employees, Citibank of New York
turned to System 200 for some
practical, farsighted solutions.
Clip your business card
The System 200 Citibank
here and send to:
installation provides a centrally
A. B. Dick/Scott,
located master file containing File
South Hadley, MA 01075
Film of each employee. This is
updated at frequent intervals to
D Please send me more
provide the latest and most accuinformation.
rate information. Updated copies'
of all record changes made in the
Have your represenmaster file are sent to approtative contact-me
priate satellite files at the bank's
directly.
major divisions for on-the-spot
reference.
In addition to providing
efficient information management controls, System 200 will
enable Citibank to respond to the L ___.__________ .J
requirements of privacy laws by
providing employees with ready
access to updated file informa-

r--------------,

and enables examiners to
respond quickly and efficiently to
all incoming mail or telephone
inquiries.
A Guardian vice president
notes that "While space and
labor savings alone justified the
cost of the system, it was the
advantage of near-instant file
accessibility for servicing our
policyholders that confirmed our
decision."
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GOULD GMSYOU
THREE REMOTE
.GUPHICS CAPABILITIES.

RJE/RBT CONFIGURATION

USER OR TIME SHARE HOST COMPUTER

r---------

I GOULD PLOT
II SOFTWARE WITH

L':.G~-"~~I~~

DATA 100
MODEL 78
TERMINAL

__

GOULD
REMOTE GRAPHICS
PROCESSOR

r-------,

2780 BI-SYNC EMULATION

II OPTIONAL:
CRT
I

USER OR TIME SHARE
HOST COMPUTER

L__

r---------

GOULD
REMOTE GRAPHICS
PROCESSOR WITH ..
2780 BI-SYNC
EMULATION

I GOULD PLOT
I SOFTWARE WITH
I RGPOPTION

L ________ _

, Talk about versatility.
That's what you get with
Gould's Remote Graphics
Processor teamed with
our Electrostatic Printer/
Plotter.
You can use them with
your Data 100 Model 78.
Or as a 2780 Bi-Synch
em ulator. Or in a time share
mode with either.
The RGP accepts serial
input data from your RJE
or RBT terminal (RS232C
protocol) for plotting. The
2780 Bi-Synch emulator
,connects directly to a
modem and operates standalone for plotting and
printing. Both versions
can be used with a time
share service bureau at a
nominal extra cost.
The Gould RGP is a
microcomputer based,
in telligen t-in terface which
performs character decoding and decompression of
graphic data in a highly
encoded character form
and transmitted by your
. mainframe or handled by
, your standard spooling
software. The 2780 emulator
performs appropriate
164
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handshake and error
checking routines.
Gould software is available for IBM 360/370 series,
Univac 1100 series and
Control Data 6000, 7000 or
Cyber 70 Series mainframes.
Paper speed is a function
of baud rate and the complexity of the plot, and
ranges from 0.04 to 1.0
in/sec. An optional CRT
terminal is available
to add the SEND function to the standard'
2780 receive-only version.
If you use or plan
to use remote graphics,
you owe it to yourself to
look into the Gould RGP/
electrostatic printer /

o~\
~ @ 478 LISTED
UL
®

EDP EQUIPMENT
NFPA-TYPE II
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plotter combination.
Contact Gould, Instruments
Division, 3631 Perkins
Ave., Cleveland, OH 44114.
Phone: (216) 361-3315.
For brochures call toll
free (800) 325-6400. ext. 77.
In Missouri: (800) 342-6600.

cW [] [J)[UJ [LJDJ
:DATAMATION
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Body designers have shown a preference for using crt's and
light pens to produce their drawings; their design time is cut by
40% to 50%. What might have taken weeks before, now takes
days, and the resulting work product is automatically acces-

tion, motion, and shape. With appropriate feedback methods this could
result in machines that refuse to make
bad or unacceptable pieces.
Pushing up productivity
CAD / CAM technology is extending
rapidly in many directions throughout
the automotive industry. It is no secret,
for example, that for a great deal of the
time that material is in a manufacturing plant, nothing is happening to it.
Only a small portion of time-perhaps
as little as 5%-is time when value is
added by spot welding, cutting, shaping, or assembly. The cost of in-process
inventory to sustain such a system is
prodigious. Application of automated
process engineering, group technology,
and improved materials handling systems-all with computer based support-could result in making great
strides in this factor of productivity.
New areas of computer assisted engineering, which would extend the scope
of the industrial engineer and permit designers of plants and facilities to better
integrate production, also must be
explored.
In the last 40 years productive labor
has continually decreased as a share of
the total labor output. Expense laborlabor not directly associated with manufacturing, such as janitorial work, maintenance, and material handling-has increased. In heavy industry it has nearly
tripled, and it is not uncommon to see
work situations in which 50% of the
hourly employees are expense labor.
Computer based facilities have been
used to monitor the allocation of labor
and to program improvements in material handling which would reflect directly in the more efficient use of plant
space and other primary facilities, again
boosting productivity.

sible by other engineers. GM-produced software for the system inclu.des the Vehicle Structural Analysis Program, which
allows the engineers to "road test" vehicles before they're built.
(The "after" version is on the right.)

In short, CAD/CAM technology used in
a total systems approach to the entire
manufacturing process can contribute
significantly to management decisions
required for improving productivity. Its
usefulness ranges through planning to
production, and, of course, encompasses design, testing and development
phases prior to the actual start of pro-

duction.
CAD / CAM already has contributed significantly to these efforts at General
Motors and we look for even greater
contributions in the future as we face
increasing cost pressures, shortages in
energy and materials, and increased
government involvement in regulatory
=#:
activity.

CAN
YOU LOSE
WEIGHT
AND STILL KEEP
.YOUR
WIDTH?
See page 209
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Compare the new
Sanders Graphic 7 with other
interactive terminals.

You'll draw a graphic conclusion.
Sanders' new Graphic 7 is an intelligent terminal with all necessary
hardware and software as standard
-not cost-you-extra-features.
But the Graphic 7 doesn't just
save you money when you buy it. It
also saves you money after you buy it.
Simply wheel your Graphic 7
through the door and plug it in. No
installation problems.
Your programmer won't have
to spend much time with your
Graphic 7. It comes pre-programmed.
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And your operators will be able
systems. Flight training. Land-use
to handle your Graphic 7 after a
management. Air traffic control.
10-minute briefing, because it works And dozens of other areas.
.
with a one-button initialize.
Compatible, fully equipped,
Application programs? Our
very low priced. What other graphic
Fortran-based graphic support
conclusion can you draw than the
new Sanders Graphic 7? Send for
package can reside in any host that
specs and specific applications.
supports Fortran.
And with the intelligence at the
Sanders Associates, Information
terminal, there's minimum impact
Products Division; South Nashua,
NH 03061.
on the host. You can do more
work faster.
® 603-885-5280.
It!':lt. TWX: 710-228-1894.
Sanders experience? Our
graphic terminal systems are used
in computerized production projects. SANDERS
ASSOCIATES;tNC.
Tire-tread design. Avionics defense

SA •
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The
Evolution of the
Page Printer
by Paul A. Strassmann and Charles F. Willard

Modern page printers are far more than just replacements' for impact printers. By
bringing electronic intelligence to the output point in computer' processing, they
open up a new realm of demand publishing.
The development of high speed printers
has not moved in step with advances in
computers. In the beginning there was
rapid evolution. The progression from
tabulating bar printers, like the old IBM
402, and from early drum and wheel
printers to chains took less than a
decade. But from about 1960 until the
'70s, little development activity was
evident.
Now, although the impact printer still
dominates the high speed market,
within a very few years a variety of large
nonimpact page printers have become
available from Honeywell, IBM, Xerox,
and Siemens. Similar equipment is also
expected from Uppster and Canon. In
addition, direct' electrostatic printers
that were first developed as graphic
plotters, such as those from Honeywell,
Versatec, and Gould, have some of the
same attributes. General purpose
graphic printers and general purpose
character devices appear to be beginning to converge.
The evolution
We think there are four identifiable
phases in the development of high speed
computer printing:
Stage
I.
Rudimentary
impact
printing. During the early '50s, only
modified bar and wheel tab printers
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were available. The user accepted'low
quality printing, wavy print lines,
almost illegible carbon copies, and restricted page layout. The low speed of
on-line printing encumbered computer
operations and led to off-line techniques.
Stage 2. Quality impact prmtmg.
Newly developed units, especially the
IBM 1403 with interchangeable print

"Demand printing," where
we can put anything we want
on paper electron ically,
requires a whole
rethinking of -computer
output.
trains, brought a fourfold increase in
speed, improved quality of the original,
and less restricted format. This equipment worked so well for so long that it
shaped the structure of computer operations and users' quality standards.
Stage 3. First-generation electronic
printing. This is the stage we are in now.
Speeds are from two to ten times as
high as the latest impact printers. This
stage is characterized by optical' forms
overlays, limited font selection, and improved page layout. However, batched

print runs are still necessary for efficiency.
Stage 4. Second-generation electronic printing. This is the stage we are
now entering. It is characterized by
"software" forms, complete font flexibility, and complete freedom in page
layout. Batch sequencing is not necessary, since forms are stored digitally and
are changeable from page' to page without affecting printing rates. Users can
program the information wanted, and
define its appearance, while it's printed.
When users fully understand the implications of this, the dp manager will find
himself in the publishing and forms
management, business for the whole
organization.
During the. first and second stages,
there was some interest in alternatives
to standard computer printing. Unit
cost of printout was low but not all the
copies were used or needed. Conversely, it wasn't easy to get a few more
copies of part of a batched print run.
On-line techniques were developed,
using cathode ray displays, but hardcopy remained the most common way
to extract output from a computer.
When demand-printing terminals appeared, their speed was limited and unit
costs rose; they were not a substitute for
conventional batch printing.
167
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Xerox side of history
Early in the first stage, during the
'50s, Xerox had the Copyflo, a continuous printer that reproduced from roll
microfilm or original documents onto
plain paper. And we had also built one
or two. machines called the Xeronic
about the same time, using a cathode
ray tube to provide imaging onto a
selenium drum, with the same kind of
paper-moving mechanism as on the
Copyflo.
We also had a choice of xerographic
processors by then, and we used one of
them-from a 2400 copier-to make the
Computer Forms Printer. It was introduced in 1967 and hundreds are still in
use. It accepted the standard 14Ysxll
computer fanfold paper as input, reduced it to 8V2x ll, projected special
forms, designs and made as many copies
as you wanted.
We also had a successor in the labs
that we wanted to call the Computer
Forms Duplicator. It was really just a
higher speed copier that would take
computer fanfold output, overlay a
forms designs, and made as many copies
the platen automatically, and make
page-size copies.
Both the Computer Forms Printer
and the Computer Forms Duplicator
were only copiers of paper output produced by impact printers. But about
1967 our labs got the idea that we could
create the images directly from mag-

The prog ression from tab
machine printers to chain
printers took about a
decade; but from 1960 to the
'70s, not much happened.
netic tape, just as the impact printers
did. We set up a couple of really huge
machines with lots of electronics, using
a cathode ray tube to create the images
by stroke generation onto the "photoreceptor" -the drum or belt surface
used in xerography.
The direct image generation on
photoreceptors never reached the marketing stage but the program survived
until we started development of the
Xerox 1200 computer printing system in
1970. By that time, we had more choice
among technologies to use for flash
exposure imaging and we decided to go
with an optical character generator and
a rotating drum. The forms overlay
function would be handled at another
station on the paper path. Introduced in
1973, the 1200 was the world's first
xerographic page printer. The Xerox
9700 electronic printing system, now in
production, is descended from that
machine, but forms its image by laser
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scanning and adds a host of other Stage
4-like features.
Not just replacements
,Users have now learned a lot about
nonimpact page printing-not only as
an alternative for impact printing, but
also for value added features such as
better quality printing, less dependence
on preprinted forms, and more flexibility in both computer operations and disseminatioI1 of information throughout
the user organization.
As we contemplate replacement of

r'~-:-:-:--:-"---'
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Stage 2 impact printers by Stage 4 nonimpact page printing technologies, we
need to consider even more dimensions
of the question of how to make computer output processes more effective
and productive. We must get used to
thinking about what we're calling "demand publishing," where we can put
anything we wanton paper electronically.
We are really dealing with a different
concept-even though the available
machines like the 9700 are combinations of ex~sting technologies.
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Computer printers have come a long way since the first modified tab machines
were pressed into service. In those not so distant days, the printer would show up
asa single box in a configuration diagram like the one above; but this particular
diagram is required to show the components of a contemporary page printe,r (in
this case, the Xerox 9700).
C I=ITI=I MI=ITI CJ N

First, the quality of the pnntmg is
exceptional. All of the information on a
page, whether alphanumeric or
graphic, is constructed from "pixels,"
short for picture elements. These very
small dots can be put anywhere on the
page, using a laser scanner for imaging,
in any combination. Letters, numbers,
pictures, and signatures can be placed
on paper without any limitation other
than the size of font memory.
Television is a good analogy, in the
sense that you can get any picture you
want. But there is a big difference in

resolution. The limiting factors are storage size and bandwidth. If you double
the resolution, you square the amount
of buffer space needed to store one element of the picture. And the same
applies to bandwidth, when you trans-:
mit the picture. Even though costs have
steadily come down for both, these costs
are still a limitation on what can be
done.
Departing from tradition
The main point, though, is that once
you have a printer with this kind of

The Xerographic Process

®
image

~

o

printout
Xerographic page printers work
through an electrostatic process similar to that first used in Xerox office
copiers.
The technique relies upon the
photoconductive properties of some
materials like selenium. These materials are able to hold an electrical
charge for some time, but lose it when
exposed to light.
The first step in the process of putting an image on plain paper with
xerography is to electrically charge the
selenium-coated surface of a plate or
belt or drum by passing it under electrically charged wires. This leaves it.
with an all-over positive charge.
Next the image to be printed is
either projected through a lens onto
the coated surface, as in an office
copier, or electronically transferred to
the surface by laser scanning, as in
modern page printers.
resolution. There are 525 scan lines
from the top of the tv tube to the
bottom, whatever size is used, ~o let's
assume a screen the size of a standard
page, 8l/zx11. While the tv would be
spreading the image 525 scan lines down
the 812 dimension of that picture tube,
current page printers spread five times
as many. So the resolution of the picture on that page is much better than
that on a tv picture tube.
We could, of course, have even higher
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+charge
0-0-0-0-0

plain paper

The light received by either process
removes the charge everywhere except
where the image is to appear. (In
office copiers, little or no light is reflected from the black part of a black
and white page. In laser scanning, the
beam skips over portions which are intended to remain black.) Then negatively charged powder (dry ink or
"toner") is applied to the surface,
where it adheres only to the positively
charged areas.
Next the paper or other material to
be printed on is placed over the surface and given a positive charge. The
charge attracts the dry ink from the
plate or drum, forming an image on
the paper.
Finally, the dry ink is fused by heat
onto the paper to make the image
permanent.
:/{:

flexibility-putting the picture element
wherever you want it on the page with
very high resolution-you have something far different from traditional computer printing.
It may not be obvious why this ability
to produce everything on the page at the
same time is such an important change.
But consider the following example.
Government tax collectors, diligent in
their efforts to provide structure to support increasingly complex tax laws, are

constantly adding and changing forms.
The IRS alone has hundreds of forms
and many of them are revised every
year. This complexity has led to computerized preparation of tax returns for
both businesses and individuals, a fairly
common application for banks, insurance companies, and specialized service
groups.
The actual computation is simple in
this application but the printing
problems are horrendous. A bank might
have 10,000 clients using this service
and deadlines for tax payments are
always tight. The computer system must
first print information on 1004W forms
for each of the clients who needs it, then
other information on a 1004E, then on a
capital gains form, then on attachment
D, and so on. After all these print runs,
which can be in the hundreds when you
add state forms as well, there is an immense collating job, most of which has
to be done by hand .. At the same time,
there must be elaborate quality control
procedures to make sure that the bundle
of forms for each client is complete and
that each form really has the right information for that client.
Now, what happens with electronic
printing? The forms are stored digitally. Each client's complete tax return
is printed in final collated sequence.
And the printer need not be stopped
until the job is done for the whole client
list. In addition, the bank can't run
short of forms and doesn't have any
wastage when the forms are revised.
What is happening here, of course, is
the substitution of software functions

Software is being
substituted for functions
like printing, stocking,
inserting, collating,
and controlling forms.
for printing, stocking, inserting, collating, and controlling forms. Money,
time, and trouble are always saved by
eliminating steps in any process. But
something more subtle is also happening: a kind of electronic intelligence has
been introduced at the output point in
the computer processing. We're used to
the computer itself controlling the computing process-but not the reproduction and distribution stage.
Another way to look at electronic
printing is that it is a solution to a basic
problem common to highly industrialized societies: too much data is
being produced. The sensible way to
reduce that data to information is by
selectively applying electronic intelligence.
Conventional printing devices are not
intelligent; they cannot be discriminating, so everything has to be done sequentially. This is true of both Stage 2
and Stage 3 batch output printing that
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is dependent either on printed or fixed
overlay forms. But once the original
material is changed from optical to digital form, it becomes possible to manipulate the original. And it should also be
noted that the original material need
not ever be in optical form. Nor must it
necessarily come on-line from a computer; it can come remotely from a telecommunications network.
Ahead, in Stage 4
For example, in the future it will be
relatively simple to have word processors in other parts of the user's organization-or at sites in other parts of
the world-sending information that
would be recorded, then reproduced
selectively on demand. This could be
done without interfering with the
printer's use for computer output. Once
again, keep in mind that no forms or
letterheads need be involved; the unit
generates and prints everything that is
commanded to appear on the page.
This is only one example of the kinds
of things to expect during the development of Stage 4. There are a lot of
things we could do-but they're going
to be, shaped by user experience with
existing equipment.
Some obvious characteristics of Stage
4 equipment could be duplex xerographic printing, adaptation to microfilm output, generalized graphic output
capability, text generation upon request,
and incorporation of "electronic mail"
receiving capabilities. We also expect

Stage 4 equipment will
handle duplex printing,
microfilm output, graphics,
and even electronic mail.
that further cost reductions will be
made in the printing process itself in the
future, through simplifying present techniques or through new methods. These
new technologies may use liquid or solid
ink or they. may be electrostatic, chemical, or transfer processes.
As an example of the future direction of Stage 4, Xerox now has a system installed that has some of the
characteristics we have been describing.
It is called ARCS (Automated Reproduction and Collating System), and is a
custom-built project for the U.S. State
Department.
The system, began operation in
December 1976, and uses the same combination of technologies-small computers, laser scanners, and xerographic
reproduction equipment-as the 9700.
Its function is to print messages arriving by communications lines from all
over the world for distribution to gov-
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ernment agencies. It does this by storing incoming electronic signals digitally, printing them electronically, and
sorting the hard copies by destination.
Here again, conventional methods
were displaced by software, eliminating
the need for teleprinters, as well as line
printers that produced offset masters,
and the offset presses that used them.
Since the text is produced electronically, the type size can be altered from

The State Department found
that 99.3% of its messages
now can be produced on a
single page each.
page to page, according to the length of,
the message. The State Department reports than 99.3% of their messages now
can be produced on a single page each,
which has made the previous collating
and assembling steps unnecessary. Special headings, generated electronically,
flag high-priority messages, which were
previously handstamped.
The differences between ARCS and
existing page printers are not in technology and technique but in system
architecture, configuration, and application. The front end of the system is a
master controller with two minicomputers, each with a separate disc drive.
Both receive the same messages; the
second is for backup.
The master controller directs a slave
subsystem, including a character generator, which controls two print stations. When a page image is created
electronically, it is transmitted to one of
these laser-scanned xerographic printers.
The hard copies are sent to a 50-bin
sorter for transfer to address-designated destination bins.
Since each page is created electronically under computer control, the software can produce special symbols and
titles for each message that make it
easier for people to read. For example,
before ARCS was installed, each designation for distribution of messages was
checked against the required number of
copies, then underlined by hand. Now
the computer checks the distribution
designations and copies and the appropriate designation indicators are underlined by the laser printer.
Thus, in the ARCS system, we see one
of the main elements that willcharacterize the fourth stage of printer development-the insertion of electronic
intelligence during the imaging and
printing process.
In summary, Stage 3 has shown what
the first generation of nonimpact
printers can do-they're fast, they eliminate some steps in the process, and they
have alerted the final user to some new
possibilities in convenience and effectiveness. Stage 4 will increase these
benefits, eliminate more steps, and-

most important-introduce electronic
intelligence where it will have the
greatest effect on the legibility of the
information, thus materially increasing
the comprehension of messages by
people.
Stage 4 will also bring these advantages to a vastly larger number of organizations; just how many depends on
the success of the manufacturers in
reducing costs and how fast the information systems profession grasps the
opportunity to extend the scope of
information systems into new areas.
The day of user-designed and usercustomized output has finally dawned.
Demand publishing by means of an
"intelligent" printing device has now arrived, thus giving people much greater
freedom to receive the benefits of computer automation in a form that suits
them best, individually. The custodians
of computerized information handling
technology will have acquired a new
means for serving the needs of their
clients in a more acceptable way.
:fit
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Figuring the Economics
of the New Page Printers
by Edward Webster

High volume, nonimpact page printers usher in a new economics and a new pragmatics.
Neither costs nor page sizes are the only considerations. Here's one evaluation method.
It has taken awhile, but relatively recent
developments in computer output
methodology are forcing dp managements to take a closer look at the economics of this tail-end function. In contrast to the pace of innovation
elsewhere, computer printer technology
until recently has been remarkably
stable. But significant change is
underway.
It was back in 1952, a full quartercentury ago, that Sperry Univac delivered its first 600 Ipm, on-the-fly drum
printer. During the '50s Sperry, along
with Potter, Shepard, and Anelex, pioneered this new genre of printers, which
'could pump out 600 to 1200 Ipm. In
those early days, such printers were
typically configured as off-line print stations sold at prices approaching
$100,000 for the complete system, the
printers alone valued in the range of
$50,000 to $75,000. Today you can buy
a 2,000 Ipm IBM 3211 at around $63,000
and various 1,000 Ipm printers for less
than half that amount. .
This tripling of speed with a modest
cost reduction amounts, perhaps, to'a 4or 5-to-1 gain in cost effectiveness. Nice,
but pretty ho-hum compared with
what's been happening in circuitry and
elsewhere. Print quality has been improved by moving the type horizontally
with trains and bands instead of vertically on a drum, and this has been the
main mechanical innovation.
We're told one reason for this dearth
of innovation is that printers are heavily
mechanical rather than electronic. But
another reason may be the unprecedented success of the IBM 1403. Leapfrogging the drum printer stage, IBM in
1959 jumped from its lamentable 150
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Ipm modified tab printers to the 600
lpm chain printer in a single bound, and
some of the others have only recently
caught up. The success of this printer
may be one reason why much further
innovation has proven difficult: everyone else was too busy emulating the
1403, and IBM was too busy counting its
money as the printers paid for themselves over and over.
This stability in the technology may
be one reason why relatively scant
attention is devoted to. the printout
function. Yet this is strange, since the
printed report or document continues to
be the major tangible product of the
whole sophisticated and expensive dp
function. Most internal users see little
else. And to vendors, customers, and
others in the outside world, the organization's dp-printed documents are a
reflection of the organization itself.
In economic terms, with the cost of
computers plummeting, paper prices increasing, and printout hardware achieving only modest price reduction, the

The material in this article is derived
from a larger study the author is preparing on the costs of operating the
IBM 3800, and on the future of large
volume nonimpact page printers. This
feature is intended as a model for evaluating the costs of those devices; users
are encouraged to plug their own
assumptions about costs and volumes
into the model.
A 100-page report detailing the results of the larger study project will
soon be available from Datek of New
England, 150 Main St., Fitchbury, MA
01420 for $200.
#

printout function assumes new prominence as a cost element in the total system budget.
Underwhelming response
Electronic printing was around in the
'50s and early '60s, with the Burroughs
"Whippet" teleprinter, the Xeronic page
printer, and Radiation "Superspeed"
printer. But it has taken Xerox, IBM,
and Honeywell to introduce practical
nonimpact page printers (NIP'S) as a
realistic option for dp users in the
monthly volume range of a half-million
or more pages.
Now it's the Xerox 1200, IBM 3800,
and Honwywell Page Printing System.
Waiting in the wings is similar technology from firms such as Siemens,
Uppster, and Canon. And Xerox has
already announced its second generation 9700.
The numbers installed to date are not
overwhelming. There is consensus that
by year-end 1977, around 800 to 900 of
the systems had been shipped (500 to
600 Xerox 1200s, 100 Honeywell Page
Printing Systems and 200 IBM 3800s).
But many times that number of users
have seriously evaluated one or more of
the products. And certainly over the
next few years most medium to large
scale users will have to take the time to
look at the new high volume NIP'S, and
this is a chore not to be undertaken
lightly.
Experience of the early users can certainly be instructive, and over the past
year or so we have been talking to them
as well as to the vendors. The basic message-and some good questions-come
through loud and clear:
• For high volume report printing,
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Comparing the Costs of Printing Methods

(including equipment, supplies, paper and labor)
the new systems seem to be proving
their worth as cost-effective alternatives.

lVOlume '
,Impact Printer
Nonimpact Printer
I(pages/month)' (continuous forms) . (continuous forms)

Nonimpact Printer
(cut sheets)

• Analyzing printout costs in response to the availability of these new
page printers is very complex. It's a
)Vhole new ball game. In effect, users are
substituting hardware costs for forms
and forms-related costs, a trade-off that
has quite a few ramifications.

1 million
2% million

$18,150
$50,128

• Whether the user achieves a net
gain depends, in part, on how costs are
applied to the printout function. Here
"specsmanship" can come into play,
depending upon who is trying to prove
what. A marketing proposal from a
page printer vendor will show one picture. People in the supplies area, who
may see the NIP as a threat, can build
quite a different cas~.
Yet the economics may not be pivotal
in the decision, since user motivation
for moving to the electronic page
printers is often a revealing blend of
tangible and sUbjective considerations.
• Sorting these out may involve reexamining overall system efficiency on the
assumption that a major innovation of
this type may cause the critical points to
move. It has not been uncommon to
view the system traditionally as printbound. Might the higher performance
nonimpact page printers become cpubound?
• And, finally, this innovation is reopening the ancient on-line versus offline controversy. Off-line print stations,
popular in the early days, lost ground in
the '60s. Now the pendulum may be
swinging back. The first of the high
volume NIP'S was the Xerox 1200, initially available only as an off-line system. Honeywell, too, came out off-line
with its Page Printing System. And recently IBM announced an off-line option for its 3800-bowing, some say, to
arguments long ignored by the dyed-inthe-wool IBM user.
Cost comparisons
In contrast to these relatively pithy
issues, most reports of new page printer
applications dwell on purported savings.
The First National Bank of Kansas
City is reported as saving $40,000 a year
by using the 3800 to print the logos of
customer banks on stock paper, and
$15,000 a year by using small, llx8Y2
inch, "people-size" forms for reports.
With its two Xerox l200s, Xerox
says, the First National Bank of
Chicago reports "upper management actually documented an annual savings of
more than $40,000" on a monthly
volume of 1 million pages.
"We were spending about $3,600 a
month on paper forms previously and
. we're down to less than a third of this
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$11,810
$33,880

$15,610
$36,586

Table 1. Not so surprisingly, when the One-Time Carbon Paper Council does the
math, continuous forms with interleaved carbons have a clear cost advantage.

Comparing the Costs of Using Current Printing Systems

(including equipment, supplies, and paper but not labor) ,

~olume.
l(pages/month)

IBM3800

1 million
2 million
3 million

$13,276 (1)
$18,552 (1)
$30,928 (2)

" Xerox 1200.

Honeywell

IBM 1403N1

$12,694 (2)
$24,328 (3)
$34,842 (4)

$13,248 (1)
$26,497 (2)
$34,670 (2)

$10,800 (3)
$20,000 (5)
$28,100 (8)

(Note: figures in parentheses indicate number of printers)
Table 2. Impact printers come out as least costly in two of the three volume ranges
reported on by International Data Corp., but somewhat less decisively than the
paper manufacturers declare.

with the nonimpact unit," Xerox quotes
another user of its 1200 system, the
operations manager at an F. W. Wool-·
worth Co. computer site.
This is pretty heady stuff, especially
when you consider that direct savings in
forms costs can be considered the gravy.
Vendors and users more often than not
agree the meat is speed (for quick turnaround) and capability (such as format
flexibility), plus a host of peripheral
savings.
But regardless of whether savings in
direct costs are considered the meat or
the gravy, they have to be considered
part of the equation. Maybe quick turnaround is the big thing. But you still
have to know the price-if any-you
pay for that capability.
There is a price, and it's significant,
say the skeptics. The One-Time Carbon
Paper Council, representing paper
manufacturers, did some research into
comparative printing costs. Costs at two
volume levels were totaled, including
equipment, supplies (ribbons, or toner
and developer), paper, and labor for
three types of printers: an impact
printer using continuous forms (a mix
of singles and carbon interleaved), a
nonimpact printer using continuous
forms, and a nonimpact printer using
sheets. At both volume levels, the
impact printer using conventional
carbon-interleaved forms was least
expensive-according to their math.'
(See Table 1.)
Th~ bottom line, of course, depends
on the detailed data selected and this, in
turn, may depend upon the angle being
pursued. To corroborate such findings,
one might turn to the consultants who
(in theory) pursue no angle. In a study
performed late in 1977 by Joan Ross,

who directs the Output Program of
International Data Corp., the comparison in Table 2 was illcluded. This version of "total monthly output cost"
includes equipment, labor, toner and
developer (or ribbons), and paper
(14YsxH for the l403Nl, llx8Y2 for the
. NIP'S).

These figures also show the impact
printer as least costly in two out of three
volume ranges, but somewhat less decisively. Both analyses are no doubt correct in terms of the data selected. Obviously critical elements are the mix of
applications in terms of number of
copies needed, page sizes and formats
and, especially, the number of printers.
But even with this additional detail,
'the full picture is still not given. A more
complete listing of the elements of printout cost might look something like this:
direct hardware cost
cost of maintenance and preventive
maintenance
productivity ratios (reliability, set-up time,
etc.)
print speed, related to:
lines per page
page length
character selection
density per page
etc.
ribbons, or toner/developer
cpu input-output cost (cycles devoted to
printing)
environmental cost and floor space for
printer and forms inventory
forms costs:
custom or stock
single or multipart
wastage
direct labor cost
handling costs (bursting, decollating,
binding, etc., equipment and labor)
software conversion costs
"use costs" (mailing and filing costs, etc.)
ORTRMRTICJN

Forms Costs
Paper Grade: For the IBM 3800, IBM
specifies paper should be formulated
primarily from chemical wood pulp,
that is, it should be conventional
"forms bond." Economy papers containing varying percentages of groundwood or recycled fiber have also come
into vogue and some 3800 users report such papers are being processed
without problems. However, since
these papers are not recommended by
IBM, and are no doubt the exception
rather than the rule, the prices given
here are for forms made of conventional forms bonds.
One-time carbon interleaved forms
using economy, groundwood papers
have proven satisfactory with conventional impact printers, and these are
often priced lower than the 2- and 3part forms shown here. Use of these
papers would tilt the comparison

somewhat more in favor of the impact
printers in multipart applications.
Paper Weight: 15#, 16#, and 20#
papers are commonly used with the
IBM 3800 and with impact printers. In
researching forms prices, the 16#
weight was assumed.
Custom/ stock composition: Since by
far the most common applications are
reports on stock forms, this product
("stock tab") has been used in this
comparison. Some analyses place
much weight upon savings achieved by
use of the 3800's overlay capability
("form flash") in place of custom
printed forms. However, it can be
argued that in large quantity orders
the extra cost of custom-printed forms
will .normally be more than offset by
increased toner cost incurred in using
the form flash.

Stock continuous forms, 16# paper: representative price per thousand

.i 14Ys

x H

~14Ys x 8~
12 x 8~*

single
$4.60
$4.10
$3.80

*This is considered more representative in
the case of the IBM. 3800 than 11 x 8~,
since full 132 character lines can be printed
at 12 per inch, avoiding reprogramming;

2-parf
3-part
. $13:00
$21.00 .
$10;50
$17.00
(not used with impact)
also, the 3800 with the burster-trimmerstacker option must trim off margins,
creating a finished 11 x 8~ inch sheet.

Looking at this more complete list,
billing. For volume printing, page
overall printout cost may be deemed
printers are the way to go. It's defiunknowable. Talks with. early users of
nitely the wave of the future." This user,
the big NIP'S generally confirm this. But
like several others interviewed, manhere, in the final analysis, is where the
aged a mUltiple 3800 site.
answer lies-not in tabulations of direct
costs but, rather, are they happy?
Among those we have talked with,
Apples and oranges
quite a few seem to have complaints but
Detailed cost comparisons developed
the overall level of satisfaction is genby users, and prospective users were
erally high. This may mean the honey-· harder to come by.
moon isn't over quite yet. Or that they
"All we can say is that this is a comhave to rationalize the decision. Or even
plex question . . . very, complex," we
that they really are happy.
were told again and again. IBM uses a
Some minimize the importance of
computer program to analyze printout
direct cost savings. Or that savings may
options, and its proposal to install a
depend upon the equipment being
3800 may run 30 pages.
Others maintain you can't compare
replaced.
impact line printing with nonimpact
An early user of the IBM 3800 in New
page printing. It's apples and oranges.
England has a volume of only about a
The technology is different. The hardmillion pages a month. Yet there had
ware pricing is different.
been an earlier management decision to
A few things are known. For exadopt the llx8'12 inch report size, and a
ample, the NIP moves paper at a fixed
Xerox reduction duplicator was installed. Matched against this approach, ' speed: regardless of format, the IBM
3800 at 31.8 inches/sec, the Xerox 1200
the IBM 3800 was found to be cost-effecat a page a second. The volume of paper
tive even at that modest volume level,
used is metered, and becomes a signifiaccording to the user. What's more, "It's
cant component of hardware cost (in
lived up to IBM'S billing and our expecthe case of the 3800, it's a "use charge"
tations. . . it's a godsend!" the dp manon leased gear, and a "maintenance
ager maintains.
charge" when the system is owned).
"We had a lot of mechanical prob"Lines per minute" rates will vary
lems with the printer at first and a real
disaster with ink bleed on preprinted . widely depending upon their density. At
6 lines/inch the 3800 can go 1O,0201pm.
forms," another user said. "But that's
behind us now, and it's lived up to its
At 12 lines/ inch,. the speed can be
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20,040 Ipm. In terms of pages per
minute, the speed of the 3800 can also
vary somewhat, depending upon page
length and their fit on the 77-inch available circumference of the image transfer cylinder. In the case of Xerox, the
page speed is constant because it
handles only a single page size.
The speed of an impact line printer in
terms of Ipm can vary somewhat; in
terms of pages per minute, it will vary
significantly. With a two or three-part
carbon interleaved form, speed will
effectively double or triple with only a
modest increase in paper cost. There is
also high speed skipping over blank
space, so format will play a role. And
pricing does not depend on the volume
of paper processed.
The cost-effectiveness of the nonimpact printer is relatively volume-sensitive, the impact printer relatively
format-sensitive (line' printing-to-skipping ratio, and number of parts).
Comparing them anyway
Apples and oranges. You can't compare them. But unfortunately, users will
have to, and they of course should not
rely exclusively upon data supplied
either by the NIP vendors or the
skeptics.
First, cut through the' "specsmanship." The IBM 3800 can print up to
20,040 Ipm-but it rarely will. The IBM
1403Nl prints up to 1,100 Ipm, and it
often will. But it, of course, also skips
over blank vertical space at 33 or 75
inches/sec-equivalent to 11,880 lpm or
27,000 Ipm at 6 lines/inch (15,850 or
36,000 Ipm at 8 lines/inch). In volume
report applications, the density of lines
per page is often surprisingly low-30
or 40 not uncommon. Skipping over the
blank space at the equivalent of 36,000
Ipm might result in performance equivalent to 10,000 to 20,000 Ipm for pages
with skipping over 50% or more of the
vertical area.
Then take the carbon interleaved
form, and you can mUltiply this 10,000
to 20,000 Ipm by the number of parts
which can be printed-6, or sometimes
8 parts with premium materials-to
arrive at an effective speed equivalent to
80,000 Ipm or more.
In short, in almost any application,
the impact printer will usually produce
a good bit more than its. specified performance in lines per minute, particularly in multipart applications.
Of course, the name of the game is to
get data, not paper, out of the system.
So it would seem the best measure is
characters per second. But the numbers
become unwieldy, and, regardless of our
druthers, the new measure is· pages per
minute. So, going with pages per
minute, the following approach to comparing apples to oranges seems to make
some sense: (1) First, a look at the relative effective speeds of representative
printers, to come up with performance
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equivalency ratios, which are then
mixed with (2) some basic cost data, to
get an admittedly somewhat gross comparison of relative cost effectiveness (at
least in terms of the direct costs), with
the main intent being not to compare
the given printers, but rather (3) to
highlight the major variables and how
they influence the cost effectiveness
equation.
For this comparison, we've pitted the
IBM 1403NI against the IBM 3800.
It might be suggested that we use the
3211, since at 2000 lpm this represents
the latest state-of-the art on the impact
side. Also, it is easier to cost since there
is a controller for each printer, while
1403s can be clustered three to a controller. And indeed, among users interviewed, 3211s often outnumbered the
1403s. But on the other hapd, there is a

much larger population of 1403
printers; they are more familiar and
actually a bit more cost effective (in
terms of lpm per hardware dollar).
In Fig. 1, the 1403Nl and 3800 are
compared in terms of pages per minute,
both printing 8 lines/inch on an 8Y2inch deep form, at various numbers of
lines per page. This shows the IBM
impact printer becomes more effective
compared with the IBM nonimpact
printer when the lines per page fall into
the 30 to 40 range. The 3800, on the
'other hand, maintains a constant printout speed regardless of the number of
lines per page.
This exercise yields a rough "performance equivalency ratio," although still
a few assumptions remain. The 1403
skips at 33 inches/sec and (with dual
feed carriage) 75 inches / sec after 8 lines.
With normal top and bottom margins,
there would surely be some 75ips skipping on all forms. Although as the line

Figure 1: ' IBM 3800 and 1403 N1
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Performancy Equivalency Ratios

Fig. 1. Since it is so familiar, and also slightly more cost effective than the IBM 3211,
the venerable 1403 is used as a benchmark for printing performance. The equiva- '
lency ratios for each lines/page measure are determined simply by dividing the
page/minute figure by th~ 3800's fixed number of 215.
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density goes down there would tend to
be more, we have used a constant average skipping speed of 40ips.
Below the chart are a set of "performance equivalency ratios." These are
simply the results of dividing the 215
pages/minute produced by the 3800 by
the pages per minute produced by the
1403. For example, printing 40
lines/ page in a single-part application,
it would theoretically take eight
1403Nls to keep up with a single 3800
(215/27=7.963).
One 3800 user reports keeping his sand 6-part reports on impact printers.
Using carbon interleaved forms and
impact printing in this case was considered more cost effective, and there
was also a small saving in cpu time
(more on this below). In fact, charting
the performance of an IBM 3211 printer
using a 3-part carbon interleaved form
would show the impact printer actually
outperforming the NIP when the lines
per page density falls below 30.
Form size: mix and match?
User interviews confirmed that the
'8Y2-inch form depth is virtually a standard, apparently representing at least
80% or 90% of the volume of the 3800
users contacted. Form size figures in a
trade-off that faces users of the new
page printers: (a) the desire to put
to work the format flexibility and ability to compress data to fit smaller, costsaving, "people size" page sizes, 'versus
(b) concern with backup.
One early user of the 3800 continued
with the same 14Ysxll page size so that
report users were barely aware whether
printing was by impact or NIP. This permitted jobs to be shifted from printer to
printer without complication.
Maximum paper savings are achieved
with the 11x8Y2 page size (as well as the
oft-mentioned mailing and filing savings). Yet this size is used by.a minority
of the 3800 users interviewed to date.
Those who do use it have generally replaced a Xerox 1200 or a reduction
duplicator with an IBM 3800.
Compressed format has its advantages, but it also can evoke complaints
about its readability and lack of space
for subsequent notations. To get 132
characters on an II-inch wide sheet
with the 3800, 15 characters/ inch
printing must be used. (This explains
the selection of off-beat 12.5 or 13cpi
by Honeywell and Xerox.)
Users-particularly the large volume
ones-often seem to stay with the
14Ysx8Y2 form size. The switch away
from 14Ysxll had been made earlier,
with the impact printers, in response to
rising paper prices and the encouragement of some of the forms suppliers.
Sticking with this size offers painless
transition to the 3800, with no format
reprogramming, transparency among all
printers, and simplified forms stocking
with the ability to mix and match forms
CRTFlMRTION

in stock with various printers. Such
considerations, especially backup, may
prompt many users to select this form
size during their first few years of
experience with the page printers. But it
may be only an interim size.
Replacement ratio
Now, getting dollars into the picture,
monthly
volume and, especially,
replacement ratio become critical factors. Replacement ratio can in fact loom
as the main controlling ingredient in
almost any calculation of relative costs.
And whatever ratio is used, it can
almost always be shown to be arbitrary. For this reason, in our calculations here our raw performance equivalency ratio has been used, rounded to
the nearest whole printeL
In practice, our user interviews provide some evidence that these theoretical ratios may not be too far off base if
it can be assumed that the applications
. typically require two-part forms with 40
or 50 lines/ page on the average. These
(see Fig. 1) would warrant a 5-to-l or a
4-to-l replacement ratio. In some cases
it· appeared redundant impact printer
capacity had been retained.
Some representative "before and
after" printer inventories are shown in
Table 3. In theory, a printer like the
3800 could replace up to 18 1403s. In
practice, however, the 3800 replaces
only a relatively small number of impact
printers-between 3.6 and 7.2.
. Complicating the picture is the fact
that in some cases, admittedly rare, the
IBM 3800 replaced another NIP (like the
Xerox 1200). To relate these cases to
our theoretical performance equivalency ratios, the faster printers (IBM
3211 at 2,000 Ipm and Xerox 1200 at
4,000 Ipm) are translated into IBM
1403N 1 equivalents simply according to
their relative speeds in Ipm (one Xerox
1200 translates to 3.6 1403s, and one
3211 translates to 1.8 1403s).
A number of factors may explain low
replacement ratios. Most users report
plans for added applications. Also, in
some cases the line printers are owned,
which weakens the motivation to remove them. Some may want flexibility
and backup during the initial stages,
and also anticipate future volume increase. Th·en there are the jobs that can
be run only on impact printers (specialized forms, heavyweight papers, continuous cards, etc.). More important
may be the variable demand that characterizes many sites. The NIP is justified
to meet peak load demands; when total
printout capability is measured against
overall monthly volume, it only appears
excessive. And finally, the low replacement ratio could indicate a gap in
productivity.
Production and production
problems
Adequate treatment of productivity
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exhibited to date by the big NIP'S makes
a good study in itself, but is somewhat
tangential to the main question at hand.
We might note that users interviewed
emphasize that the IBM 3800 is viewed
primarily as a high volume, production
machine. It seems as though much of
the flexibility is not being used at this
time. "It's a production machine," we

The 3800 can eat up a
carton of paper in
10 to 15 minutes.
hear again and again, "we avoid changing paper size; we use the cheapest
paper that works, keep splicing, and
keep it going." Stock "tab" forms, 40 to
50 lines/page, with page depths 8Y2 or
II inch continue to be the dominant
application.
With hardware cost five to six times
that of an impact printer, each second

, ports one user, can take a half-hour.
Much hinges on the skill of the
operator.
The big cost items
On labor costs, some users report no
change in operating staff with the installation of a high volume NIP. Several
report a reduction of one person. So
far, it seems the labor rate for NIP operators is the same as for any other
printer operatoL But because skills and
experience are said to be so important,
it is possible this cost may tend to rise.
For this reason, we. have considered·
labor costs a wash out and they are not
included in our comparison in Table 3.
Toner and developer, the nonimpact
counterpart to the inked ribbon, are not
an incidental cost, and users agree these
are turning out to be quite a bit more
expensive than printer ribbons. Most
seem satisfied with IBM'S original statement on these costs, which are therefore the ones we have used in this

How Many Can One IBM 3800 Displace?

I

"Before"
I
1403
equivalents
Printers

I

5 3211s
1 X1200
10 3211s
2 1403s

9
3.6
18
2

."After"
1403
Printers
equivalents

Replacement Ratio
(1403N1 equivalents: 3800)

2 3800s
1 3211

2 x 5.4

10.8
1.8

5.4 : 1

4 3800s
2 3211s
2 1403s

4 x 3.6
2 x 1.8
2 x 1.0

14.4
3.6
2

3.6: 1

4 3211s
4 1403s

7.2
4

1 3800
1 3211
3 1403s

1 x 6.4
1 x 1.8
3 x 1.0

6.4
1.8
3.0

6.4 : 1

4 X1200s

14.4

2 3800s

2 x 7.2

14.4

7.2: 1

Table 3. The "before" and "after" hardware mixes of four sites suggest that the IBM
3800 win- come nowhere near its theoretical limit on how many line printers it can
replace. Instead of 18, it actually displaced from 3.6 to 7.2.

of unproductive time is that many times
more expensive. The 3800 can eat up a
carton of paper in 10 to 15 minutes. The
form threading path is long (we're told
it takes sixteen II-inch pages to thread
when refolding, 20 with the burstertrimmer-stacker option). And although
IBM says an experienced operator can
negotiate it within three minutes, the
process is certainly more time consuming than loading a 1403. As long as
forms of similar width are used, the
built-in splicing station can be
employed, reducing the form change
time to around one minute.
While some users claim to be using
the cheapest available stock forms without running problems, others have mentioned significant time lost due to forms
problems, or a combination of forms
problems and the early learning or
shakedown period. Continuing intermittent ink problems are reported.
There are breaks. And recovery, re-

example.
Developer is the carrier that transfers
toner particles to the papeL Consumption is related to the volume of paper
moving through the printer. A 20lb box
costing around $200 is considered good
for about 1.1 million feet of paper.
Toner is rela~ed to the density of the
copy. In Table 5 we use the example of
40 lines/page and, to calculate toner,
assume an average of 50 characters/ line for 2,000 characters/ page.
Toner cost is believed to run about 40~
per million characters. It will, of course,
be substantially higher if the forms flash
is used. Also, we assume that with
closer spacing, smaller characters consume a bit less toner. All this considered, we have used the following:
$.0009/page with 10 char/inch spacing;
$.0008/ page with 12 char/inch spacing.
Forms costs, as shown in Tables 4
and 5 are significant factors. They can
run a lot higher than th~ cost of the
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printout hardware. Because of the wide
variations reported, analysts can pick a
number to prove a point, and probably
back it up. Seeing figures ranging from
$3 per thousand to $8 per thousand for
IBM 3800 forms prompted us to do some
extra digging on this specific question.
It immediately became clear why
forms pricing is something of a mystery
among the hardware vendors; among
the forms vendors, it's something of a
mystery, too. Call a forms industry
insider, and your conversation is likely
to run something like this:
"Forms prices? No problem, I'll send
you our latest price list. But it's going to be
revised in about a month; the mills are
going to be raising their paper prices.
Also, the price list doesn't mean much.
Volume orders, contract buying may be
30% to 40% below list."
"How about forms for the IBM 3800?"
"Well, that's a specially priced item. We
have to take some extra care with the inks
and perforation strength ... "
"So it is priced higher?"
"Well, in theory it should ... but it
depends ... "

Actually the users, and some vendors, were somewhat more specific.
Tempering such reports with various
price lists including the GPO Contract
/()r MarKinal Punched Forms give us
'confidence that real world pricing for

It is unlikely that an
application program can
drive a 3800 at full speed.
large volume forms users at this point
will usually be at least in the general
range shown in the boxed item, "Forms
Costs."
Hardware cost, in contrast, is relatively cut and dried, although there is a
choice of purchase or leasing plans, and
also the problem of up to three 1403s
working off a single 2821 control unit.
We've simply divided the shared units
by three to get the single 1403 printer
cost. Fixed Term Plan pricing is used
since we're told this is the most common'
with the 1403, and also handiest, since
there are no additional use charges for
operation beyond one shift. Table 6
compares the hardware cost of the IBM
3800 and the 1403N I.
Combining all the data, as illustrated
in Table 7, indicates the 3800 will often
have obvious superiority in the one-part
case, at least when the smaller page sizes
are used. In the cases indicated by light
shading, the cost difference is nominal,
and we are sure they could swing eithc.r
way depending upon minor changes in
the circumstances. I n the cases highlighted in d" :-ker gray, the impact alternatives app' .!r to offer clear cost advantages (~,OOO to almost $4,000/
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month).
Typically "average number of parts"
is now said to fall between 1.3 and 2, although some users of the high volume
NIP'S claim the requirement of 8 parts or .
more made the justification of their new
systems elementary. The "2-part average" column in Table 7 is certainly not
far afield from reality in many cases,
and we are sure that variation in forms
costs and toner/developer costs could
swing it either way.
The picture brought into focus by

Table 3 is, of course, not unexpected;
the major value of the process, we feel,
is in documenting the costs upon which
it is based, and the influence of the variables. It is only a model, but a useful
one, we hope, since others can easily
plug in their own costs.

But what about . . . ?
We have dissected, of course, only the
most basic and direct elements of printout cost. Vendors of the big NIP'S can
reel off a barrage of other considera-

Total Printout Cost Using IBM 3800
Volume of 2.5 million pages per month, 40 lines per page average,
50 characters per line average
Monthly
3800 (ETP) Use $

Toner &
Developer

Paper

Total

$6,250

$5,290

$2,250

$11,500

$25,290

14% x 8%
$6,250
(10 cpi/8 Ipi)
1.75 million ft.

. $4,025

$2,250

$10,250

$22,775

$6,250

$4,025

$2,000

$9,500

$21,775

Form Size
14% x 11
(10cpi/6Ipi)
2.3 million ft.

12

X

8V2

Table 4. The cost of forms is a significant factor in total costs, running almost the
same amount as the combined hardware lease and use cost for the page printers.

Total Printout Cost Using IBM 1403N1s
Volume of 2.5 million pages per month, 40 lines per page average,
50 characters per line average

;.

j

Form Size

No. Parts

No. Printers

1403 (FTP) Ribbons Paper

14% x 8'/2

1
2
3

8
4
3

$13,864
6,932
5,199

$996
498
375

$10,250
13,125
14,166

$25,110
20,555
19,740

14% x 11

1
2
3

6
3
2

$10,398
5,199
3,466

$996
498
332

$11,500
16,250
17,500

$22,894
21,947
21,298

Total

Table 5. The number of printers required to equal the IBM 3800 were determined in
Fig. 1 for the 14%x8V2 inch form. Fewer printers can equal the output of the nonimpact device when 11 inch forms are used; the longer form handicaps the 3800 more
than the line printer.
Comparing Hardware Costs
iBM 3800

Basic Monthly Charge (ETP)
Monthly Use Charge

IBM 1403N1 (FTP)
Printer
1416 cartridge
2821 controller
1,100 Ipm adapter
Third printer
adapter

$ 826
101
1,130
70
472

$6,250.00.
.0023 per
. foot·

$

1 each
1 each
share up to
3 printers
1 each
one needed
with 3 14035

for 3
$2,478
303
1,130

for 1
$ 826
303
377

210

70

472

Total, each 1403:

157
$1,733

Table 6. For ease in computation, the total cost for a cluster of 1403s is divided by
three for purposes of comparing the cost of the line printer with the page printer.

o

I=ITI=I M RTI 0

N

both 14-7/8 x 11
10 cpi/6 Ipi
replacement ratio
performance equivalency·
both 14-7/8 x 8%
10 cpi/8 Ipi

$25,110

replacement ratio

8 1

performance equivalency

8

1403 : 14-7/8 x 8%
10 cpi/8 Ipi
3800 : 12 x 8%
12cpi/8lpi

$25,110

1
$21,775

replacement ratio

8:1

performance equivalency

8:1

Table 7. Combining all the assumptions and data, the cost effectiveness of the IBM 3800 compared to that of the IBM 1403N1
comes out like this. Unshaded areas are where the 3800 has the
cost advantage. In the lightly shaded parts, impact printers with

tions, as can the users. Yet the analysis
of the rest is much more difficult; complexity is greater and indirect costs and
intangibles come into play.
Among those mentioned earlier are
the ancillary considerations related to
the forms. With the nonimpact printer
using forms flash to overlay what would
otherwise be custom printed in the
forms plant, more toner is used, and
this is more expensive than printer's ink.
But avoided an~ the extra cost of custom forms and also a good portion of
the expense associated with stocking a
wide variety of custom forms.
What about cpu efficiency with the
big NIP'S'! Can there be situations where
the system is cpu-bound because of the
high data rate of the page printer'?
Off-line proponents claim there are,
asserting that's why IBM recently added
an off-line option to its 3800 menu. One
of the IBM 3800 manuals cautions that
direct output to the 3800 is not recommended, since it is unlikely that a problem program can drive the 3800 at full
speed. Instead, data to be printed
should be spooled to storage with special care taken to ensure sufficient volume is reserved for that purpose when
page format is dense, and to make sure
the channel will support the data rate of
tht.: 3800. And if multiple copies of output documents are being printed from
disc or tape, there is at least s01l1e additional load on the system as each page
of data is moved back through the cpu
to the 3800.
An IBMer replies that such considera-
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carbon interleaved forms have a moderate advantage. The
heavily shaded areas show where the 1403 performs best in
comparison-multiple-part, 14%x11 forms being its very best
case.

tions are not the reason for the off-line
option; the move simply acknowledged
that some users are off-line oriented,
and also that there arc non-IBM
accounts which are prospects for the
3800. Current users also, jUdging from
our interviews, are strongly committed
to on-line processing for maximum control and minimal operator intervention.
Some had replaced off-line Xerox 1200
printers, and they were pleased to be rid
of what they felt was considerahle inefficiency -in the form of manual
handling and storage of tapes. They further profess to be skeptical that the 3800
operating on-line robs the cpu of cycles
any more than impact printers do; in
fact several asserted more efficient use
of the cpu was possible.

the belief that the pace of conversion to
the new printers signals important new
directions for their markets.
The printout function is finally responding to the inexorable evolution of
technology from the mechanical to the
electronic. Users are faced with important new options. React they must,
sooner or later. The desire to be first on
the block with a new toy, and numerous other SUbjective considerations can
obviously shape user response. Even
though it's apples and oranges, hopefully the wherewithal will be mustered
for intelligent quantitative analysis. ~:,

Watching the pioneers
The new high volume, nonimpact
page printers then, in the process of
drawing attention to the oft-neglected
printout function, also help bring into
focus some of the broader issues of significance to equipment vendors, users,
and the suppliers of forms and other expendables. Trends in paper prices will
be having a significant impact on the
cost effectiveness of the new page printers. Sharp increases would hasten movement toward the NIP'S: however paper
capacity is currently felt to be underutililed, and no sharp escalation in
prices is expected for the next few years.
But the paper mills and forms suppliers, conversely, are watching user
reaction to these systems very closely in

Mr. Webster was a programmer and
analyst before joining the IBFI, the international association of forms manufacturers, where for 15 years he directed a
technical information program for the
industry. Now with Datek of New
England, he edits the monthly newsletter Printout.
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Converting
to the IBM 3800
by Richard Groppa and Linda C. Jones

After adjusting to the new operating environment, adding more hardware, improving
operator training, demanding better maintenance, and upgrading everything-it all
turned out to be worthwhile.
In 1976, the Con Edison data center in
New York City was producing 240
million lines of print from 4,000 tapes
every month. Seventeen printers, nine
tape drives, and as many as ten operators per shift were needed to print that
large a volume. Today, with even more
. print load, three IBM 3800s have replaced most of the printers and tapes
that once filled the center. The peripheral operations staff has been reduced
by 50%, and th~ annual dp budget by
$360,000.
Although there was a relatively
straight road from the 1976 operation to
today's, it wasn't without its detours
and potholes. When the 3800s were first
offered, they didn't have features we
needed. When those features were
added, some of our applications weren't
compatible with nonimpact printing.
When the applications were made compatible, other problems came up. Still,
our printing production is crucial to our
business'
operation-especially
the
printing of meter reading slips and cus-'
tomer bills-and our present ability to
put out higher quality printout more
quickly made the conversion worthwhile. And the savings are an awfully
nice side benefit.
Due to the nature of its business, the
Consolidated Edison Company has
always had a tremendous data processing and printing workload" The company provides electricity, gas, and steam
service to nine million people in the five
boroughs of New York City and in
parts of Westchester County, for a total
service area of 660 square miles. Its corporate headquarters, located in lower
Manhattan, houses two data centers
which are 13 floors apart.
Between them, the data centers have
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five cpu's. These include a two-megabyte IBM 370/148 and a five-megabyte
370/168 which together support a corporate IMS/ vs system, stock transfer,
general accounting, TSO, and other noncustomer service applications. Two fivemeg 370/168s and another two-meg
370/ 158 support the customer services
system and its 2,000-terminal CICS/ vs
network. All systems operate under
MVS, and the four large systems are
linked in a JES2 shared spool environment.
The current printer complement consists of two 3800 printing subsystems
and four 3211 printers located in Data
Center I, where most production output is processed, plus one 3800 and one
3211 in Data Center II, used primarily
for test and development output and as
backup for the other center's production machines. (See Table 1.)

With 660 square miles of
some of the world's most
densely populated
territory, Con Ed needs
three 168s, a 158, and a
148 to keep up.
The configuration has been designed
to present a single data center image.
The JES2 shared spool function provides maximum flexibility in directing
output from the mainframes to the
printers. Since the 370/148 cannot be
linked into the shared spool environment, the company plans to replace it
and the 370/158 with a new 3032 system next· month.

Starting with dedicated 14015
This isn't the first time the company
has upgraded to keep up with the printing load. In 1962, 1403 printers were
driven from tape by dedicated 1401
computers. By 1965 they had been replaced with dedicated 360/30s in the
same tape-to-print environment. In
1970, 360/65s were installed to support
budding on-line applications~ and Data
Products printers were installed. All
these operated in an independent standalone environment, thus unloading the
mainframes to improve on-line performance.
By 1973, however, the IBM 3211
printer proved to be more economical
than the Data Products printer; its wide
carriage made it possible to print customer bills and meter reading documents two-across. So 3211s were run
on-line under OS/MVT.
The 3800s aren't even the first nonimpact page printers at Con Edison. In
1975, three Xerox 1200 page printers
were installed. The Xerox was revolutionary in one respect: since its output
was 8V2xll inch plain paper, it offered
substantial savings in paper costs. Its
other attractive features included forms
overlay, which replaced many expensive tailored forms, and ready to be
bound output, which completely eliminated bursting and decollating and also
simplified binding. In addition, the
Xerox printer operated in a standalone
mode, and was thus well suited to the
tape-to-print environment.
With all its advantages, however, the
Xerox printer's days were numbered. In
September 1975, Con Edison conducted its first feasibility study of the
IBM 3800 printing subsystem as a
replacement for the Xerox 1200 and the
ORTRMRTION

3211 printers. Fifteen months later, in
January 1977, the first 3800 was
installed.
The 3800 hinged on a form
Ironically, the 1975 study decided
against the 3800. Since more than half
the print workload was already produced on the Xerox page printers, no
saving on forms was expected. At that
time, the 3800 did not include the
Burster-Trimmer-Stacker (BTS) feature,
which meant that the bursting operation, which the Xerox printer had eliminated, would again be required. The
3800 could not operate as a standalone.
On top of that, customer bills at that
time were printed on card stock, which
the 3800 could not accommodate. Its
maximum paper weight is 24 pounds.
Size and weight restrictions made it
impossible to convert most of the specialized forms printed on the 3211 directly to the 3800.
And after the specific objections came
a .general drawback: the 3800 represented an unproven technology and appeared to be an electromechanical monster. Why be a pioneer?
The subject seemed to be closed.
Then in February 1976, a new development made the company reconsider.
Con Edison abandoned its 51-column
card customer bill in favor of an
optically scannable paper document.
The card bill had too little room for the
customer information mandated by the
Public Service· Commission. It also presented operational problems, since it required both printing and punching; and
it was clumsy in remittance processing
since partial payments were marksensed on the reverse side.
Studies showed that if the paper bill
were introduced print volume would
double, possibly triple, adding approximately 165,000 documents/day to our
load. The installed hardware wouldn't
be able to handle it all.
Once the company had committed
itself to the paper bill, the 3800 looked
more attractive. Although adequate OCR
quality had been achieved with the
3211, stringent quality control procedures were required to assure consistency. And Xerox output wasn't scannable. The 3800, on the other hand,
offered OCR excellence.
Then, too, Con Edison's overall hardware/software plan included implementation of shared-spool I/O' processing. This made the 3800 costcompetitive with the 3211/ Xerox configuration, and turned its on-line capability into a plus. Although the 3800
could not immediately support many
specialized 3211 applications, it could
take on 80% of the workload.
By 1976, IBM had given its 3800 a BTS
capability, which of course solved the
bursting problem. And one final advantage made the 3800 particularly attractive: consistently high quality output.
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plotters were first added to computer rooms, they drew onlookers and productivity plummeted. The same can. be true of the 3800 unless appropriate precautions are
taken.

~~en

Controlled migration
On the basis. of the second study,
implementation was approved. To get
things started a task force was appointed. On it were representatives of
all areas of our systems and inforrnation processing groups plus IBM representatives from Data Processing, Field

When output can be printed
two-across, printout time
is cut in half.
Engineering, and Information Records
divisions. The primary objective of the
task force was the implementation of
the new paper bill.
The group also looked into the conversion of high volume applications
which could be migrated to the 3800

with the least redesign and application
programming effort. These applications
included the meter reading documentproduced at a rate of 175,000/daywhich required redesign to allow for the
half-inch upper margin restriction; the
3211 plain paper output, which could be
directly migrated; the Xerox plain paper
output, which required minor JCL modifications; and the Xerox' forms overlay
applications, which required major
graphic design for conv~rsion to 3800
overlay flashes.
By 'September the task force had
drawn up a timetable for the conversion. The first 3800 (without BTS) was
due in early' January 1977. The newly
designed paper bill would be' implemented almost immediately thereafter.
The operational pilot for the paper bill
had been conducted during November
arid December, using 3211s and the IBM

RESOURCE/COST COMPARISON

Resource
"Before"

"After"

3 Xerox 1200s
2 1403s
12 3211s
9 tapes
30 operators
Total
5 3211s
33800s
2 tapes
15 operators
Total

Lines/Month
(Millions)

467
95
1,037
1,599
432
1,296
1,728

CosVMonth

$15,000
3,000
36,000
4,000
50,0.00
$108,000
$15,000
35,000
1,000
25,000
$72,000

Table 1. The conversion provided 8% more capacity at 33% less cost, using 50%
fewer people. (In fact, the additional costs for the more expensive page printers
were more than made up for in reduced personnel expenses alone.)
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CONVERTING
Data Center's 3800 printers. By March,
the first BTS would be installed. This
would permit migration of standard
Xerox output and conversion of the
3211 output.
.
In April, the second 3800 would be
installed, including a BTS. The new system could then take over all the remaining Xerox work, and the newly designed meter reading document could
go live. All overlap equipment was to be
eliminated by May 1977.
Controlling the conversion was no
small task
In November 1976, representatives of
Con Edison and IBM began to plan,
coordinate, and assign responsibility for
the next year's hardware migration and
MVS conversion. A broad range of Con
Edison personnel took part, including
the managers of the computer technology group, the two data centers, the sys. tems assurance group, the two major
on-line applications (IMS and CICS), and
members of their staffs.
Detailed schedules and tasklists were
developed to achieve the following
goals:
4Q 1976
Install 370/168
Convert to
6250bpi tape
1Q 1977
Convert to 3705
Mod II TCU
IQ 1977
Install 3800
Printing
Subsystems
IQ 1977-2Q 1977
Convert to
3350 DASD
2Q 1977 -4Q 1977
Convert to
MVS/ JES2
3Q 1977-4Q 1977
Install 370/148
4Q 1977
Install 3850 MSS
4Q 1977-2Q 1978
This detailed tasklist was maintained
on-line, and has been used as a checklist in weekly task force meetings. It is
updated after each meeting. A completed task is so marked and kept on the
list for one more week. The tasklist is
still growing. By now, we've worked on
or identified 871 tasks, of which 749
have been completed. Fig. 1 shows a
sample tasklist, containing key 3800
tasks extracted from the original task.
list.
Following the hardware migration
planning session, a larger group of
people became involved in implementing the 3800. Initial operator education
had begun in November 1976. The first
3800 printer was installed in January
1977.
Converting the dat~ sets
Conversion of print data sets began
that month with the printing of the cus-'
tomer bill. Between January and August
two more 3800s were installed, the conversion from svs and HASP and JES2 was
completed, and several software modi-
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fications were made to JES2 to better
support the 3800.
The major conversions which were
undertaken are listed in Table 2, along
with the lines per month represented by
each.
Needless to say, the production of
customer bills is a very important data
processing job at Con Edison. The company prints bills on a 21-day cycle, producing an average of 165,000 each
working day. Before the 3800 was installed, bills were printed on 3211
printers, burst, and punched on IBM
2540 card punches. This was a tedious,
labor intensive job.
With the 3800, bills are printed in a
total of eight hours of printer time,
using one or two printers. Before the
3800 installation, bill printing was
finished at about noon each day. Now
the bills are out by 7:00 a.m.
The new paper bill itself is largely
responsible for this improvement. Con
Edison designed it not only to meet
Public Service Commission requirements, but also to make the most of the
3800's capabilities. Bills are printed twoacross, thereby cutting printing time in
half! They are printed in OCR font, and

after being returned are scanned using a
new Cummins/ Allison 4400 system
which was installed for this application.
Detours and potholes
Of course the transition was not perfectly smooth. Con Edison had some
operational problems. with its first 3800
application. Since the data sets for billing are large, printer problems often
interrupted the process, especially in the
early days of the transition. Backspac- .
ing the printer file was difficult because
HASP/JES2 does not specify the correct

Displays on the operator panel are too
small to be seen from a distance-an
obvious place for improvement.

CONVERSION OF PRINT DATASETS TO IBM 3800
I

LineS/Month'
(Millions) j
Customer bills
Xerox output without overlays
Meter reading documents
Xerox output with overlays

31
142
14
8

Millions of lines/month

195

Table 2. Although they represented a relatively small portion of the total output,
the customer bills and meter reading documents largely decided whether the conversion would be made.

Con Edison had originally intended to position its production 3800s in parallel. Since
the operator's console is on the right side of each machine, however, the right-:-angle
arrangement proved less clumsy.
CRTRMRTION

number of pages to backspace. As a
result, occasionally bills were duplicated or not printed at all. Eventually a
special program was written to control
bill printing. It has the ability to restart
at any account number.
Because the bills are printed two-up,
they must be sliced. ,Slicing accuracy remains a problem, because it depends on
careful work by the operations· staff.
Since the page for the two-across bill
printing is wider than standard plain
paper, smears and streaks appeared on
the right outside edges of the bills. This
was corrected by running the "clear
print" routine just before printing bills.
All 3800 printers have since been upgraded to automatically run this routine
between data sets.
Shortly after the 3800 was installed,
an extended 3800 outage forced Con
Edison to revert to printing bills on the
3211 printers. Unfortunately, the new
messages on the bills contained characters available in the 3800 character
arrangement table but not on the 3211
print trains. (Worse yet, one of the 3211
print trains periodically printed a wrong
number.) Since there are now three
3800s, it is extremely unlikely that fall-

back would again be necessary. However, if it is, a special print program will
translate unprintable characters to
something printable.

We calculated that one 3800
could handle the entire
print volume-we actually
needed th ree.
The latest step in bill printing at Con
Edison has been the use of upper and
lower case characters for all but the one
oCR-scannable line of the bill. This was
adopted to make the numbers more easily readable for the customers, and to
highlight the special messages. To make
sure that we can fall back to the 3211s,
which are not set up to print lower case,
the print program has been modified
once again. The 3800 table reference
character is removed and lower case
translated to upper.
Standard plain paper output was previously printed on the three Xerox
printers. Most of these jobs were easily
converted to the 3800. Two tasks had to
be performed by operations and soft-

ware systems personnel before this conversion could take place. One was to
convert the Xerox versions of Forms
Control Buffer modules (FCB'S) to 3800
FCB'S. The second was to write two utilities. Whereas the Xerox printers had
been operated off-line, the 3800s are
driven by HASP.
As an interim measure, a special set
of programs was written to spool the
data sets from tape to HASP. One utility
functions through the console, allowing
the operator to specify the characteristics of the tape and the 3800 parameters to be included in the JCL. The JCL
generated by that utility invokes
another which reads the various tape
formats and produces the required print
output. Most production JCL has now
been converted to direct output to the
JES2 spool. When this conversion is
complete, the utility programs will no
longer be required.
Meter reading documents, like the
customer bills, are printed on a 21-day
cycle. On each working day approximately 175,000 of them are produced.
They also are printed two-across, and
are oCR-scannable. They had been
printed on 3211 printers, and the only
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APPENDIX A
OCTOBER 6, 1977
SAMPLE TASK LIST BY PROJECT AIIO TARGET DATE

CON EDISotl S & IP / IBM

TASK

PROJECT

TARGET-DT

3800

12/23/76

95

12/29/76

14

12/30/76

13

01108/77

12

01124/77

5

02/14/77

STAT\lS

ASSIGNED

PROVIDE SUPERVISOR TRAItlItlG AT 909-3RD AVE

COtlPt

WARREN

DETERMINE MAXIMUM BOX SIZE

COMPL

LYtiCH
SMURRO
WHITE E

ItlSTALL FIRST 3800

COMPL

lIPItlSKI

SHIP-DT

ACTIVITY -- ¥DEPEUDEHCY

-----------------------

------

--------

PROVIDE BASIC HASP 3800 SUPPORT

COMPt

NESTEl

WRITTEN PROCEDURE FOR DRIVING DC 1 3800 FROM DC 2

COMPt

BERGER

36

IMPLEMENT HARDWARE PLAN FOR DRIVItlG FROM DC2

COMPt

BERGER
MURPHY
KOSEK

02/27177

43

DETERMINE STANDARD FORM SIZE AND STYLE

COMPt

MAC LEAN
OGILVIE
PRIORE

03/16/77

38

INSTALL SECOIID 3800

113/11/7.7

COMPt

LIPINSKI
KOSEK

03/18/77

COMPt

GROPPA

04/04/77

73

INSTAll FIRST BURSTER TRIMMER STACKER

04/18/77

25

CONVERT METER READING DOCUMENT SYSTEM WIOE

COMPt

tYNCH
RYAll
SMURRO

04/25/77

2

MODIFY HASP TO ARCHIVE SYSOUTS

COMPt

tlESTEt
SCAIINELlO

COMPt

tytiCH
MUPRAY
SHEA
SMURRO

COMPt

SULTAII

05/26/77

17

COMPLETE XEROX OVER·tAY CQllVERSION

06/01177

74

I1ISTALt SECOND BURSTER TRIMMER STACKER

06/03/77

58

DelETE THIRD XEROX (DC 1) *3800 17

08/01177

S2

IIISTALt THIRD 3800 (DC 21

•
Fig. 1. A conversion of this magnitude is too tough to play
by ear. Goals, milestones, and action items were posted to a
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data base, updated and printed weekly. This particular printout is from the 3800.
.
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CONVERTING
modification necessary to use the 3800
was an increase in length from 3Yz to 4
inches. (The 3800 is capable of printing
a four-inch form when modified .by
standard RPQ.) As with the bill, a continuing problem was accurate center
slicing. Since these scannable documents have been printed on both the
3211s and' 3800s, error rates for scanning the documents can be compared.
Here the 3800 clearly shows its superiority; less than 1% of its documents are
unscannable as opposed to 3% for the
32 II.
Last to be converted was the overlay
output. In addition to converting about
two dozen Xerox overlays, we designed
a "bar" overlay to print lines every halfinch on standard plain paper. This provides readability for reports, program
listings, and dumps, which had been
printed on green bar paper, or by the
Xerox printers, which provided lines
automatically. After several tries, a bar
overlay was selected which has slightly
broken lines.
Software modifications
Before the installation of the 3800
Printing Subsystems, all production
print datasets were written to tape and
transported to peripheral operations
staff in Data Center I, where they were
printed either off-line on Xerox printers
or on-line on 3211 printers using an inhouse utility. As a result, peripheral
operations personnel had no experience
with HASP. After the 3800 installation,
all printing was done from the HASP
spool. Conversion to HASP was aided by
the two in-house utilities mentioned
above, which allowed operators to
handle the tapes in a familiar way, and
provided time for the conversion of production JCL.
The procedures that were followed
before the 3800 was installed had two
advantages. They permitted identification of each print data set by index
number and ."trip" (which indicates
position in the cycle of working days);
and they offered the ability to reprint a
data set from several days back, using
the retained tape.
When the first 3800 was installed, it
was supported by the svs operating system and a modified shared-spool HASP.
By August 1977, MVS was operational
and the HASP modifications were carried forward int.o the JES2 output subsystem.
/
One of the first modifications made
was to provide separator pages between
multiple copies of a data set. These
resemble standard JES2 separator pages,
except that they contain copy identification in place of the standard. ST ART
JOB and END JOB designation. This
modification ullowed quicker breakdown of output and provided assur-
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ance that the proper number of copies
had been produced, but was to cause
big problems later.
Standard JES2 code tests to see if the
BTS is threaded. If not, and bursting has
been requested in the JCL, JES2 will not
schedule the print job. We have bypassed the test. This allows the operator to control use of the BTS, which in
turn permits printing to continue when
the BTS is down and eliminates both set
up messages and time-consuming operator responses for each data set.
The $DW command we've added enhances JES2 to' provide a list of jobs
awaiting output by class and print
priority, . along with 3800 related
information such as form requirements,
FCB data, character set, and overlay
information. This information enables
the peripheral operations supervisor to
control the printing of priority jobs.
The $W command lists the number of
lines awaiting output, and the amount
of time on the output queue, by job.
A major enhancement made to JES2
provides for automatic tape archiving of
selected print data sets. These data sets
may be recovered and reprinted, if
necessary. Data sets are identified on
the output queue by index number. Still
another new command, $DX, is used to
list these spooled data sets by index.
(This whole system is presently being
converted to archive to th'e 3850 Mass
Storage Subsystem instead of to tape.)

IBM 3800 AVAILABILITY

A.. Total time

I

B. Cpu down
C. 3800 down
D. 3800 u'p but stopped
E. 3800 available
A- (B + C)
F. 3800 effective
l A - (B + C +·0)

/J
/J

1000
3o
13°/J

32°/~

84°/q

52°A

Table 3. Throughput fell after the conversion, largely because the 3800 was
not printing much more than half the
time. The downtime was even worse
than item C makes it appear, since the
13% figure represents time when the
production machine was down and
the backup unavailable. Downtime on
the production printer actually ran 29%
in the beginning.

IBM 3800 THROUGHPUT
A. Rated feet/hour
B. Target feet/hour
(70 % of A)
C. Actual feet/hour
D. Actual feet/available hour
E. Actual feet/effective hour

9,0001
6,3?01
3,800l
4, 10~
6,50~

Table 4. Before the bugs were worked
out, effective throughput was only
about 70% of rated hourly speed-but
not because the machine wasn't printing fast enough when it was
productive.

Throughput falls off
In June,. after spooling of print data
downtime would have been 29%!
Clearly, this was excessive.' Since then,
sets had begun and the third Xerox
printer was removed, the HASP spool
careful maintenance has considerably
reduced those percentages.
filled up and suddenly we fell behind on
production work. Representatives of the
The detailed logs kept by the obserdata centers, computer technology
vors gave the reason for the 32%
printer-stopped time. Most of the stopdepartment, and IBM quickly developed
four hypotheses to explain the backlog:
pages were due to 3800 errors, and most
of these were associated with BTS prob(l) the 3800s were operating below rated
speed; (2) the operation was inefficient,
lems. Once one of these errors occurred,
with 1.00 much time being wasted on , the operators had great difficulty resolvpaper changing and error recovery; (3)
ing it, and the error would usually recur
several times. The third hypothesis-too
too many errors were occurring; or (4)
many error conditions-was also cordowntime on the 3800s was excessive.
rect. IBM devoted intensive effort over
Three people, one for each shift, were
the next two weeks to BTS problems.
assigned to monitor the operation of the
Most of the remainder of the idle
3800s, noting each time a printer
time was for paper changing and other
stopped, the reason for the pause, and
normal operator activities. However,
the duration. Tables 3 and 4 summarize
there were also problems with HASP,
the results of three days of observation.
particularly with the backspace comOn each of the three days, there had
been a continuous outage of two, or
mand. Target times were set for the
most frequent 3800 operator activities: 3
more hours on at least one 3800, and
to 5 minutes for loading and threading
the ~ackup 3800 had been pressed into
paper, 1 to 1Yz minutes for splicing, 1 to
service.·
2 minutes for unloading. Additional
In light of these observations, we
training was provided for the operators
reconsidered our hypotheses. The origto help them meet the targets and to
inal estimate of productive use of the
familiarize them with basic HASP com3800 had been based on the assumption
mands. Too much time was, in fact,
that after downtime and paper changbeing spent on paper changing and
ing time, approximately 70% of the
error recovery, but the amount of time
rated speed of 9,000 feet/hour could be
thus lost was less significant than we
realized. The study showed that we
had supposed.
actually were experiencing 13% downThe study also showed that even
time. Had we not used the backup 3800,
ORTRMI=ITIClN

during the 52% of the time that the
printer was running, only 6,500 print
feet/ hour were processed, even though
the rated speed of the 3800 printer is
approximately 9,000 feet/hour. It
seemed that the 3800s might be running
below rated speed. Closer examination
revealed'that when a large data set was
being 'printed (one requiring a box or
more of paper), the printer did indeed
run at full speed. What had not been
taken into 'account was the large
ainount of time between data setssomething between 10 and 40 seconds.
Thus, when many small data sets were
being printed, the idle time between
them could easily be longer than the
time' to actually print them.
The delay between data sets at that
time was composed of the following:

volume. Thus, the second printer was
installed only for backup. However, the
estimates had not considered that
almost all printing is done during third
shift and that most printed output must
be completed before 8:00 a.m. The two
printers together could barely handle
this peak load if there were no outages.
We requested an earlier ship date on the
third 3800 and got it. Although this
machine is not used for production
work, it is available to back up the production 3800s during third shift and any
other period of ,extraordinary print
production.
The study also uncovered several

I

Edgemarking
Loading a
character set
Issuing clear
print macro

7 seconds
23-28 seconds
3 seconds

Character set loading was not' usually
taking place, since most data sets were
printed using the installation standard
character table. However, edgemarking
(printing solid bars over the perforations to identify where data sets should
be separatea) was routine. In addition,
.the delay problem had been inadvertantly exacerbated by the HASP modification which provided separator pages
between copies. Since the BTS indicates
the separation between copies by offsetting the stacked ,output, edgemark-

additional operational problems. When
the designated cpu for the 3800 was
down, the switch to Data Center II
backup took much too long. This problem was solved by providing better
labels on switches and detailed procedures for the operators. Another problem, which affected the day shift, was
the multitude of data control ,personnel, users, and systems programmers
entering the area to inquire about or to
demand output. All such persons are
now restricted from the area., Finally,
the observers fourid that often a new
box of paper was not ready when
needed; operators were instructed to

)

•

Increase· the value
of ~ulf~6~ CPU,

the/SMART®wa!
Y
", I..............
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The printer did run at full
speed when printing, but
idled away 10 to 40 seconds
between data sets.
ing could be eliminated. Once it was,
throughput for standard output improved dramatically.
Since this efficiency study was made,
IBM has made several improyements to
the 3800 which reduce the delay times
considerably. The new times are
approximately as follows:
Edgemarking
Loading a
charaCter set
Issuing clear
print macro

7 seconds
3 seconds
0.3 seconds

A new "mark copi' function can cut
this dehiy even further. It replaces the
edge mark function completely, providing dat~ set separation with no delay.
Real-world problems:
operations, forms, hardware
The original estimates for print
production had indicated, that one 3800
printer could handle the entire print
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See You ~t The National Computer Conference,
Booth Nos. 2216~2226.

If you've been looking f0r~'B iow-eostway to increase the
, r'y capacity
of your IBM360, maybe it's time to get SMART (Standard Memories Add-on
and Replacement Technology). The SMART System allows you to replace
your present 360 core memory or expand capacity to as much as 2.0 MegA-Bytes ... which more than doubles the memory capacity offered by IBM.
The System comes in, a compact unit that's completely compatible with
your host computer and requires a minimal downtime for installation. And,
all of this is available at buy or lease prices far below IBM list or other
manufacturers.
'
, For information, write, Standard Memories, 3400 West Segerstrom
Ave., Santa Ana, CA92704 or call (714) 540-3605. TWX 910-595-1596.
For an instant quotation
call The Memory Man
- - - toll free: (800) 854~3792,
(in California) (800)
432-7271.
IBM

and their Model designations are registered
, trademarks of International Business Machines,

STANDARD MEMORIES
has grown into a new name

A
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,..,. Trendata

CIRCLE 186 ON READER CARD

183

CONVERTING
keep ahead of the printer.
After adjusting the operating environment, acquiring an additional printer to
meet peak requirements, improving
operator training, receiving improved
maintenance from IBM, and upgrading
all 3800 printers with hardware and
software improvements offered by IBM,
we can easily complete our production
work on time. Bills are out earlier than
ever before, and user satisfaction with
the quality of print output is very high.
Experience has shown that the forms
designer must study the 3800 forms design manual carefully. Both obvious and
obscure restrictions abound, and most
of them cannot be violated. The more
obvious include the half-inch clear space
at top and bottom, discrete form sizes,
and the supported range of paper
weights. The subtle restrictions can be
tricky. Perforation placement and
strength, binding holes, corner cuts,
paper quality, and ink quality have all
presented problems.
At first, forms vendors did not have
an adequate understanding of these
requirements. IBM has since offered
education for forms vendors, and some
improvement has been noted. The
restrictions are not as unreasonable as
they might at first appear; and they
have generally led to the development
and enforcement· of standards which
were lacking in the past.
Con Edison did encounter several
hardware problems with the 3800, all of
which are now under control. Static
electricity caused a great deal of trouble
before the BTS was installed. A satisfactory method has not yet been found for
bursting 3800 output off-line when
paper weight is less than 24 pounds.
Bursters from three vendors, exotic
static elimination devices, and increased relative humidity have all been
tried, to no avail. Clearly, BTS is the
solution. This device has been carefully
designed to handle the output, and
when it is working properly, it works
well.
In the beginning, delays in shipping
spare parts resulted in long outages.
Now that three 3800 printers have been
installed, spare parts are generally available on-site.
The additional Writable Character
Generation Memory (WCGM) has been
installed on all machines. This feature
permits four character sets to be resident concurrently, saving initialization
time when fonts are changed, and allowing more character sets. to be used on
one printout.
New users generally feel a strong urge
to take advantage of the 3800's special
features right away. But the changeover
should not be too quick or too drastic.
A data processing center with only one
3800 should always be ready to fall back
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to 3211. It may also be possihle to
arrange mutual backup with another
nearby 3800 user. A related point is that
because preventive and remedial maintenance will govern the operational performance of the 3800; it does not pay to
skip PM.
Experience has shown Con Edison
how to live comfortably with the 3800.
The best physical arrangement fer two
3800 printers seems to be at· 90 degree
angles to one another. Our original plan
called for a face-to-face parallel layout.
However, since the 3800 printer is
offered in only one configuration (with
the control panel on the right), parallel
placement would be operationally
clumsy; operator panels and forms
stackers· would be at opposite ends of a
tunnel.
The 3800 Printing Subsystem is a fascinating machine to watch, especially in
the beginning, and it may draw crowds.
Traffic should be routed around rather
than through the printer area. Among

as standard or extra-cost features. Although the us~r can design character
sets, this has proven to be a time-consuming, error-prone chore. Some standard character sets that might be developed are italics, script, business
graphics, and APL. Existing character
sets, such as upper and lower case text,
should be available in more than one
pitch.
Finally, the currently available batch
facility for the development of new
character sets is unwieldy and should be
replaced by an interactive on-line
facility.
Given these relatively minor changes,
the machine will be a real workhorse for
years to come, and many more users
will find, as we did, that converting to
its use pays off.
(f

The 3800 is a fascinating
machine to watch, and it
may draw crowds.
other things, this will keep the operator
from being distracted; and operator
attention is an essential ingredient for
good throughput.
The weight of the 3800 required reenforcement of the raised floor in the area,
while its sensitivity to relative humidity
(greater than that of most devices, especially since forms are "baked" as they
pass through the fuser) made some
changes in the environment necessary.
Output will be easier to handle if
environmental conditions are right.
Worth all the effort
Overall, the 3800 has performed very
well at Con Edison. However, there is
still room for improvements, including:
Since the speed of the 3800 printer
can be effectively doubled by printing
documents two-across, the system
should be reworked to produce a
finished product. This could be done by
adding a center-slice knife to the BTS~
The operator panel could be redesigned . to improve operator productivity. The digital condition code readouts should be enlarged so that the
operator can see them from a greater
distance. Also, some system console
functions. could be built into the 3800
operator panel. At. the moment, operators spend too much time moving back
and forth between the system console
and the printer itself.
Availability of both left- and righthand models would provide more
choices for the physical arrangement of
3800 printers for operational convenience.
Many character sets should be offered

Mr. Groppa joined Consolidated Edison as systems manager, EDP Equipment Planning, in 1976. He has responsibility for evaluation, selection,
and implementation of data processing and teleprocessing hardware
throughout the company.
Prior to joining Con Ed, he spent
eight years at RCA Corp. where his
assignments included management of
the corporate data center, operation
. of the NBC News election analysis
system, and administration of the corporate time-sharing system.

Linda Jones joined Consolidated Edison in 1975 and is now manager of
Computer Technology. She is project manager of the GUIDE IMS Performance Project and chairperson of
theNew York IMS Users Group.
Prior to joining Con Ed, she was
with Loeb, Rhoades & Co. as Manager of Standards and PLl1 Support,
and with New York Telephone Co. as
a programmer/analyst.
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You won't stand in line
for these two...
CIS/3000:
On-line means no line

Mary Alice Lee has been registrar of S. U. through th~ transition from pen and ink posting of
grades, to keypunching, and now
to a totally interactive HP 3000.
Mary Alice comments on ...
CIS and the 3000 ...
"If you told me this time last
year that we'd be getting on-line
student information at the drop
of a hat, with literally no DP
support, I'd probably have
laughed out loud,"

With HP's new College Information System, students can register for classes and be on their
way in a matter of minutes. CIS/
3000 handles all student records,
registration, and grade reports.
Written in Cobol, it uses the
IMAGE data base management
system, and operates in batch or
interactive mode with formatted
screens to aid user input. CIS/
3000 can serve the student information -needs of diverse educational customers. For example:
Seattle University is a four-year
undergraduate and graduate school
founded by the Jesuits in 1891. The
, neatly landscaped campus, just
blocks from downtown, draws
3,600 students-from 50 states
and 40 foreign countries.
Mira Costa Community College
overlooks the spectacular California coastline. A variety of day,
evening, and even weekend courses
serve a mobile community of some
7,500 students ranging in age
from eleven to more than ninety.

2

the conversion ...
"People typically underestimate
the complexity of conversions I know, I've been through four!
Our HP systems analyst came in
on August 18 to begin reformatting our data. The 3000 was
plugged in on September 8;
terminals arrived on the 13th. On
the 20th and 21st, we were registering students on-line:'

Bob Crabtree is Mira Costa's
one-man data processing department. The HP 3000 is their one
computer system. Bob talks
about ...

"The 3000 is almost an operatorless system. Nobody sits at our
console 8 hours a day. Instead,
my secretary handles more and
more of the operational tasks.
Before the 3000 came, she'd never
seen a computer ... except on TV."
"I've been in DP since 1967 and
have had experience with five
conversions. This one has been,
by far, the easiest. We fired up
our 3000 Series II on July 25 and
started registering students ten
days later. Now, I focus my attention on the users and their needs
and not on the software problems:'

the interactive environment ...
"The greatest advantage we see
"Basically, we get the same
with our interactive system is the
information, but now we get it
potential for accuracy. Before, our when we need it. Before, we could
batch system had around a. 5%
have two week delays in census
error rate at the end of a ten week reports. They were outdated when
quarter. This absolutely plagued
we got them. With CIS/3000, the
our staff and students. Now
information is current:'
corrections are immediate:'
the data base ...
"A university is a dynamic
place; there's always a new report
needed. What we saw in
CIS/3000 was a data base of
enormous scope - 200 data
items* that cover any student info
item that we might ever have:'

"The IMAGE data base provides
200 predefined items of information - more than we'll ever need!"
CIS/3000's initial cost is $5000;*
More information? Indicate A.
'Most items are suggested by NCHEMS - the National
Center for Higher Education Management Systems.

Heitvlett-Packard

System 45:
You're always first
The System 45 is a 16-bit computer system that is so compact it
fits right on top of your desk. All
the peripherals are neatly integrated for easy accessibility keyboard, CRT display, printer/
plotter, and two tape cartridges.
High performance results from
state-of-the-art technology - six
LSI microcomputers, plus two
CPUs which occupy only 5.36
cubic inches each.
Dual processor architecture
One secret to the System 45's
responsiveness is its two processors - one for I/O, the other for
program execution. By operating
concurrently on the user's program and I/O (in an overlapped
approach) these processors can,
in some cases, double system
throughput. The System 45 is
the first desktop computer to use
dual processors.
The System 45 closely couples
powerful computational capability
with graphics options. A highlevel interactive graphics language
simplifies developing an image on

Cornputer

the raster scan screen. From
there, you can get a dot-for-dot,
hard-copy replica in just 15
seconds on the high-speed
thermal line printer.
Other HP plotting
devices can be
connected and
then controlled by
the same commands.
The printer/plotter's
printhead represents an interesting
break-through in thin-film
technology. Multiple layers of
conductive and resistive
surfaces are deposited on three
sides of the printhead.*
Because of this difficult-to-do
conductor wraparound, the 560
print elements (resistors) can be
evenly spaced across the printhead for continuous plotting and
alphanumeric output. But why
power up for all 560 dots when .
analysis revealed that 90% of
typical printouts have rows with
fewer than 56 dots? To avoid this
inefficiency, we implemented a
microprocessor-controlled, "variable pass" method. In those cases
where more than 56 dots per row
are needed, the printhead takes
another 5 millisecond pass. The
result: a typical speed of 480 lines
per minute, and power consumption in most cases of no
more than 30 watts.

Cool as a breeze
Integrating peripherals into one
unit presents a real challenge in
cooling. The solution was an innovative parallel/pull air circulation system. The air flows up
through the entire system, first
passing those components most
sensitive to heat and then those
less sensitive.
BASI C, an obvious language
choice, is a superset of the new
proposed ANSI standard (X312/
77-26). It has some features not
usually found in desktop computers - for example, the use of variable names up to 15 characters,
and FORTRAN or ALGOL-like
subroutines.
Standard with each System 45
is a library of generally useful util~
ity software packages (statistical
and numerical analysis, etc.). Ten
other packs are available now. Of
particular interest, is a waveform
analysis library which uses graph;.
ics and fast Fourier Transforms,
and a project management library
for network analysis.
H you would like more information on the System 45, wlpch
starts at $11,500**, indicate B on
the reply card.
*Patent pending
**0. S. prices only

The System 45 desk-top computer's innovative, thin-film printh,ead.*
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Shake and bake,
drop and shock
Assuring product quality is
more than a saying at HewlettPackard - it's a way of life. Since
the company's beginning as an
instrumentation firm, quality
assurance has been an integral
part of a product's lifecycle.
"Quality must be designed into
a product': states Jim Gillette,
Manager of Quality and Reliability Engineering at HP's Data Systems Division. "The only way to
assure excellence is to evaluate
product performance from the
initial design stage all the way
through manufacturing and shipping. There can be no shortcuts:'
At HP, product quality is assured through extensive testing
and inspection. Environmental
testing is just one phase of this

process and is performed at several points in the product's developmental cycle. Sixteen grueling,
environmental tests are conducted, ranging from severe temperature extremes to massive
extended vibrations.
"HP has one of the most
dynamic and dramatic environ-

mental testing programs in the
industry," says Jim Ehrhardt,
Reliability Engineer at Disc
Memory Division. "It's been good
design practice here for years:'
A product's rigorous life
In the design phase, the product is defined, and its desired

Freeze in
Extreme Cold

00000000

Subject to
Storage / Shipping
Temperatures

...:.... t
t--- ---

Establish a .
Test Baseline

Check for
Safety

4

. Set System Temperature
Control Points

Fluctuate Voltage
and Frequency

Measure
Internal Hotspots

Measure Radiowave
Interference

working parameters outlined. A
breadboard or preliminary
prototype is made, and environmental testing occurs for the first
time to evaluate product design.
Based upon the knowledge
gained from the breadboard testing, a final or production prototype is constructed. The most
rigorous testing in a product's
developmental lifecycle occurs
during this critica~ period.
At this point, changes and adjustments are made to the design
to assure reliable performance.
Should a failure occur here, or at
any other point in time, it may be
necessary to revise the product
design and restart the testing.
Next, there is a pilot production
run. Once again the exhaustive
environmental tests are performed. If the product passes
them, it is ready for production
and shipment to the customer.

"Because some products may
never be used in certain environments, some tests may be
waived," says Stan NlcCarthy,
Product Assurance Manager at
Data Systems Division; "Card
readers, for example, may never
be used in a high condensation
environment :'
Besides this standard series of
tests, periodic random checks are
made on products ready for
shipment to make sure they live
up to designed survival par'ameters. Even the product assurance
and environmental testing proceduresthemselves are periodically
evaluated.
Evolving Tests
Test parameters change and
new tests evolve as we move into
markets where different customer
environments exist. For example,
noise detection is one environ-

mental test now being developed,
refined, and conducted at General
Systems Division. Jim Bobroff,
Hardware Reliability Manager,
explains that GSD's new products
will be used primarily in the
commercial business market.
"Our customers and computers
will be in an office environment
with low ceilings. We must make
our products quieter:'
Gillette adds, "We give the customer a product which can stand
up under varied and extreme environments even beyond those
found on the customer's manufacturing floor."
Customers describe our environmental tests as "rugged",
"rigid': "exhaustive': and even
"sadistic': "They are:' claims
McCarthy. "But, thorough testing
helps us to ensure that we have a
quality product:'
More infonnation? Indicate C.
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New&
Noteworthy
The four-color plot

HEWI..ETT-PACKARD
MUL.TICOI..OR GRAPHIC PI..OTTER

The crisp, clean lines shown
here are an untouched sample
of publication-quality drawings
produced by HP's new graphic
plotters. These microprocessorcontrolled, programmable plotters
produce low-cost, multi-color
graphs, 'charts and drawings - all
with alphanumeric labeling from
remote processing facilities.
Traditionally, the pens of plotters move in visible steps. HP's
advanced microstep control system moves the pen in much
smaller increments - 1024 per
inch, to eliminate the visible
stair-step effect. A 16-bit micro,processor does the necessary high
speed calculations.
Further smoothness is gained
by an electronic compensation
which linearizes the motor's
performance even more. Motor
perturbations are reduced to a
negligible level by proper adjustment of the waveform of the motor
phase currents - we add a third
harmonic component to the normal
sinusoidal motor phase currents:x
190

Faster, faster
The plotters provide multiple
colors in a dramatic new way.
Rather than carrying the weight
of four pens on the plotter arm,
these pens are neatly capped and
stored along the lower right edge
in a "stable". Pen changing, either
under manual or programmatic
control, occurs during the natural
motions of the X & Y axes. No
additional motors or solenoids
are used.
There are two versions of the
new graphic plotter. The HP 9872
($4200**) is HP-IB compatible.
The HP 7221 ($4600**) is
RS232/CCITT compatible. The
microprocessor used in the HP
7221 has been optimized for data
communication efficiency. Dashedlines, arcs, and circles are quickly
drawn by a single command.
More infonnation?Indicate D
and E on the reply card.
*Patent pending
**u. S. prices only

Computer Advances is written to
inform professionals of the latest
technical contributions from
Hewlett-Packard. You are invited to
receive issues at your place of
residence or business. Write Carol
Scheifele, Editor, Computer
Advances, Hewlett-Packard,
11000 Wolfe Rd., Cupertino,
CA 95014.

HEWLETTfpPACKARD

Fast disc drives do'n't keep you
or your CPU waiting. Several
features make the new HP 7906
one of the highest performance
20 megabyte disc drives in the
industry:
• start-up time= 60 seconds
•. track-to-track seek= 5 ms
• data transfer rate=937 KB/S
• average data access= 33.3 ms
Outstanding start-up time is
achieved through sophisticated
temperature compensation circuitry. The head positioner
automatically compensates for
thermal expansion. At power-on,
therinal sensors measure the temperature difference between platters and, within 60 seconds, the
circuitry compensates for the difference by offsetting the heads.
Besides environmental tests
(see page 4), extensive manufacturing tests are performed on each
disc to increase reliability. IC and
PCA burn-ins at 75°C for 48
hours are examples of the rigorous tests conducted.
In addition, a new pre-filter
assembly is included with every
HP 7906 for reducing particulate
contamination, providing more efficient cooling, extending life of
the absolute filter, and reducing
nOIse.
The HP 7906, compatible with
HP 1000 and 21MX-based computer systems, starts at $9500.**
For additional details, check F
on your reply card.

DATAMATION

OEM America Meets

at the Invitational Computer Conferences
In Boston ... in Ft. Lauderdale ... in
Denver and in eight other cities,
OEM decision-makers meet the
country's top computer and peripheral
manufacturers at the Invitational
Computer Conferences - the only
seminar/displays designed specifically
for the unique requirements of the
quantity user.
In one day, at each 1978/79 ICC,
guests will receive a concentrated,
up-close view of the newest
equipment and technology shaping
our industry. Some of the companies
which participated in the 1977/78
ICC Series were:

Amcomp, Applied Data Communications, Beehive International,
Calcomp, Cambridge Memories,
Centronics, Cipher Data Products,
Computer Automation, Conrac,
Control Data, Data 100, Dataproducts, Data Systems Design,
Datum, Dataram, DEC, Diablo,
Educational Data Systems, EECO,
EMM, Florida Data, General
Automation, Hewlett Packard,
Honeywell, Intel, Interdata, ISS/
Sperry Univac, Kennedy, Lear
Siegler, 3M, MDB Systems, MFE,
Microdata, Mohawk Data Sciences,
Micro Peripherals Inc., Monolithic
Systems, National Semiconductor,
NEC Information Systems, Okidata,
PerSci, PCC/Pertec, Pioneer
Magnetics, Plessey Microsystems,
Powertec, Printronix, Remex,
Rianda Electronics, Rolm, Shugart,
Storage Technology, Tally, Tandberg
Data, Tektronix, Teletype, Texas
Instruments, Varian Graphics,
Wangco, Xylogics, Zeta Research.

The schedule for the 1978/79
Series is:
Sept. 6, 1978 Newton, Mass.
Oct 3,1978
Valley Forge, PA
Oct. 5, 1978 Washington, D.C.
Nov. 9,1978 Palo Alto, CA
Jan. 16, 1979 Orange County, CA
Feb. 8,1979
Ft. Lauderdale, Fla.
Feb. 26,1979 Atlanta, GA
Mar. 29, 1979 Dallas, Texas
April 17, 1979 Dayton, Ohio
April 19, 1979 Chicago, III.
May 8, 1979
Denver, Colo.

Invitational
Computer
Conferences

Invitations are available from participating companies or the ICC sponsor. For further
information contact: B. J. Johnson & Associates, 2503 Eastbluff Drive, No. 203, Newport Beach, CA 92660. (714) 644-6037
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DP Sales Ploys
and Counterploys
by Phillip Crabtree and Rob Kling

Case histories documenting vendors' tactics come complete with suggestions for turning
chicanery to the advantage of the end user.
End users working with their first or
second computer systems may well
profit from these anecdotes; the old and
wise should read them for fun.,
Difficulties experienced by organiza:
tions in getting their information processing needs properly met are often the
result of a particular sales or account
development strategy of a computer
vendor. While some common sales practices used by businesses that market
computing equipment and services
jointly benefit buyer and seller, someas might be expected-primarily benefit the seller.
Computer manufacturers have
learned from their industrial colleagues
that "sound sales strategy" is the difference between profit and loss. Computer
sales strategy has, indeed, become something of a pop art form, calling upon
the marketing traditions of other
American manufacturers. From the
automakers, for example, computer
vendors have picked up the concept of
the add-on accessories: air-conditioning, digital clocks, and performance
packages have their counterparts in
minicomputers for, front-end processing, graphics packages, and voice
recognition input devices.
Much computer sales strategy also involves ongoing service and supply
operations that generate income for the
rr.anufacturer long after the initial hardware sale has been consummated. This
continuing supplier relationship keeps
the customer's door open for the manufacturer's repre~entative, who can ~ug
gest equipment upgrades or additions
from within a service and consulting
environment.
All of the following examples of sales
strategies are factual. While the temptation was strong to add concreteness to
194

the illustrations by naming specific organizations, vendors, and equipment,
the urge was resisted in the interest of
preventing possible embarrassment. In,
addition, although the experiences recounted all occurred in governmental
user organizations at the local level,
similar experiences could be documented at every level of governmentand in private enterprise, for that
matter.
Strategies aimed at the local government market, for example, often reflect
a keen understanding of local government politics and all other elements that
influence local government decision
makers. Clearly, the computer sales reps
have done their. homework. It is time
that the end users do a similar job of research on the computer reps.
When a public agency makes a poor
choice of computer equipment or services, it pays some costs, but it rarely
encounters life or death crises as a consequence. For example, if the agency
purchases too much hardware, it may
spend $200,000 that could have been
better used for other purposes; if it
chooses an inappropriate software package, it may waste two to six man-years
of skilled staff time and the dp staff may
lose credibility with the user department. But these are not the kind of
events by which governments rise or
fall.
They are, however, sufficient to create
occasional embarrassing news stories,
encourage general mistrust of dp, and
produce a noticeable loss of efficiency
and effectiveness.
One of the most common and pervasive strategies is for a vendor to focus
on the potential his product has for providing solutions to user department
problems. This seems to make good

sense for both buyer and seller alike,
until the buyer realizes that computing
is indeed a complex package. A "good"
computer system includes good hardware, properly designed software, and a
skilled staff to maintain and make use
of both.
Often public agencies and others can
easily afford good quality hardware, but
have trouble attracting and keeping a
skilled technical staff. And herein lies
the rub: many of the possible "potentials" may never be realized because of
the limitations of a given agency's staff.
The following vendor strategies are
formatted with an introductory scenario, followed by some analyses and
suggested user counterstrategies.
Strategy No.1: Be the first kid on the
block or the application development
syndrome.
A county welfare agency had established a reputation for being an information systems innovator. Wishing to
keep this reputation, the data processing department decided to develop a
sophisticated system for _ reporting
state requirements. The hardware
vendor, seeing the pUblicity value and
additional hardware requirements generated by the innovative application,
cooperated fully to help the user implement the system.
Because it appeared other agencies
might be developing similar systems,
timing, rather than cost, became the
prime motivation for the project. While
development of the system was being
pushed, little time was spent on analyzing the anticipated costs and benefits.
Consequently, when the state was slow
in responding to questions about the requirements, any coordination between
county and state was cut short.
Ultimately, the agency achieved its
share of publicity for developing a leading-edge application. The vendor, ridD~T~M~TION

ing on the same wave of publicity, received many inquiries for similar
systems. However, the welfare agency
discovered its new system was rendered
obsolete shortly after it became operational due to changing state requirements. The agency found that it had to
give top priority to the task of redeveloping the new and innovative--but
unworkable-system.

This true story illustrates how dominant the motivation of establishing a
reputation for innovation can become.
It also illustrates problems that can develop when design and implementation
schedules are rushed.
Frequently, the push for the ra pid development of innovative applications is
characterized by a lack of analysis of
the anticipated costs and benefits. In the
scenario cited, the vendor· representative did not need to demonstrate concrete benefits for the application since
the order for additional equipment was
determined by time constraints.
Not just any cost justification is use-
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ful, either. Historically, justification of
data processing costs has evolved
through the cycle of "justification by the
elimination of personnel" to "justification by the avoidance of future costs"
and, finally, to "justification by providing a better way." Under normal circumstances, this last rationale confounds the user who has to pay and

The agency had to give
top priority to
redeveloping the new
and innovative-but
unworkable-system.
support data processing services and
who is really more interested in gaining
increased benefits.
Whenever a new application
development is proposed, the best strategy for the department head is to be
certain that a thorough cost / benefit
analysis is prepared and is analyzed by
an independent team. This team may be

comprised of the user departmeI1t management and dp specialists, or may be
from an outside consulting firm. Such
an independent review of the cost/ benefit analysis would have unearthed the
self-serving motivations illustrated in
the scenario.
The cost/ benefit analysis review
should include: .
I. Were benefits investigated independently of cost considerations?
Since many long' range and even
immediate benefits are intangible, there
is a tendency for those responsible for
cost/ benefit analysis to analyze costs
first and then stretch the intangible
benefits dollars to meet the costs involved. When benefits are examined
independently, it may be that some are
of such little consequence that no expenditure is justified.
2. Were all costs investigated?
Typically, most analysis includes the
costs of hardware, software and programming, but ignores many costs that
are indirect, but nevertheless significant. These indirect "costs" involve vari-
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ous inefficiencies in the use of personnel and equipment, including loss of
user staff during trainirig sessions in system use and establishment of backup
procedures, disruption of the department in which the changes are introduced, downtime occurring during the
transition stage, delays caused by slow
response from other agencies, and the
like.
3. Are the projected benefits realistic?
In local governments, particularly in
the law enforcement sector, many benefits tend to be measured in terms other
than dollar savings. These benefits, such
as the saving of human lives, can be easily manipulated depending on relevant
statistics used. Even in these cases,
quantitative parameters would be
helpful.
4. Have alternative approaches been
investigated thoroughly?
Often this seemingly obvious step is
overlooked entirely. Perhaps the problem solved or the service provided by
the new application is quantitatively
small and easily controlled, or could be
provided manually, or could be handled
by another less costly method. Automation does not provide cost effective
answers for all uses.
5. Have underlying motivations promoting development oj the new application been examined thoroughly?
This question, which involves healthy
cynicism, ferrets out such motivation as
a desire to sell more hardware, a com-

The push for the rapid
development of innovative
applications is
characterized by a lack
of analysis of costs.
pUlsion to build a data 'processing empire, or a desire to control operations
for political reasons. Even when some
of these motivations do exist, the application may still stand up to scrutiny if
its overall benefit to the local government is substantial. Ways to check
include:
'
• Talk to other vendors. Discover
their approaches to the same problem.
• Read periodicals that discuss application development relative to the
user department involved. However, be
aware that often these articles present
only the positive aspects of any
development.
• Ask other users at professional
association meetings what approaches
they are using.
• Visit other organizations. Talk to
user department personnel and data
processing department personnel to test
their reactions to the new application to
be developed.
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Establishing a cost/benefit review
team or hiring an outside consultant requires time and money. The user should
allocate such expenditures in relation to
the cost of the application being undertaken and should include the costs of
such review processes as part of the
total cost of the application.
Strategy No. 2 Tennis anyone? The
care and Jeeding oj decision makers.
A county sheriffs department required a particular type of software
package for its information system. Not

the best interests of his organization?
The following should help:
1. Vendor marketing and systems personnel generally have the time to spend
with additional individuals in the organization, if the demands are placed on
them. Encourage the user department
head to see that he and his people make
the time available to become knowledgeable in the alternatives being considered, and to schedule involvement
with vendor personnel.
2. See that the vendor marketing and
systems personnel are actively integrated into the data processing education schedule and that each affected
user department receives its share of
classes and special sessions. This requires that the user department head
coordinates schedules and requirements
with the director of data processing.
3. Make it apparent to the vendor
marketing personnel that user department heads are important links in the
decision making process of the organization. In this way, you assure them
of attention from vendor personnel.

Strategy No. 3 Oral intimidation: the
art oj using jargon
One municipality implemented a soft-

knowing exactly who would make the
decision for the package, the various
interested vendors bestowed their attentions on different prospective decision
makers within the organization.
One vendor representative concluded
that the project leader would make the
final decision and spent considerable
time cultivating his fancy. Another
vendor correctly guessed that the assistant administrative officer would make
the final decision. As might be expected, the vendor who identified and
courted the key decision maker won the
order for the required software package.
Although it was later proven that the selected package was inferior to the other
proposed packages, the strategy of "cultivating the decision maker" had
worked again.
This strategy is usually obvious to
those familiar with the acquisition
game, but may not be so obvious to a
department head whose success with
data processing may depend on the outcome. Sometimes the game is played so
intensely and at such an early stage in
the acquisition process that the specifications for the desired hardware or software are written so that only one particular vendor can meet them (usually
an advantage that' only a vendor currently "in" the installation can enjoy).
How does a user make certain this
vendor strategy is not ,,,,'Irking against

ware package called SUPER. As its name
implied, SUPER was to solve all of the
city's data processing problems. Later,
city administrators who had accepted
the vendor's proposal because of the
package's impressive name were quite
disappointed to find that the package
could not solve the city's major data
processing problems. SUPER performed
exceptionally well in its major function
of allocating the central processing unit
resources, but it could not improve
coordination
and
communications
among the departments or improve the
skills of the staff, which were the city's
most vexing impediments to a smooth
data processing operation.
[J~T~M~TION

Vendors have become competitively
creative in the fine art of obfuscation.
There are several strategies that can
help a user dig through the snowdrifts
of jargon, whether used by a new
vendor or by a familiar vendor with a
new product:
1. Never allow ypurself to be intimidated by such terminology. Don't be
afraid to show lack of knowledge in the
presence of others.
2. Keep abreast by reading industry
publications that explain and use computer terminology.
3. Spend time with your dp technicians. Ask them to explain new terminology and learn to use the terminology correctly.
4. Focus on the concept rather than
on the terminology.
Strategy No. 4 Increased sophistication: appealing to snobbishness
One county data processing department prided itself in its showcase hardware display. To maintain its reputation for being a sophisticated hardware
user, the department usually was the
first in the state to install newly announced equipment. The vendor played
on this department's self image and
pressured the data processing manager
to sign advance orders to ensure early
delivery of forthcoming products. Be-

demonstrations and lavish shows augmented by food and booze. With the
prospect suitably softened, the vendor
pushes for an early decision, "before the
delivery schedule forces a two year
wait."
Sometimes, in these high-pressure
situations, it appears that great benefits
can be realized by the user because the
new system hardware involves only a
small additional cost. However, such an
increase may be only the tip of an iceberg if the system requires that software be modified. Gambling with impulsive buying of computer hardware
and software rarely yields many benefits and can cause many problems.
There are three types of hard-nosed
questions that the user can ask to ascertain the emotional overtones of an
acquisition decision:
1. What are the true cost differences
between the new and old equipment?
Will existing software be impacted? Will
the new system require a completely
new operating system? How much staff
time will be required in the learning and
implementation process? -Will a new
access method be required?
2. Are you completely convinced that
the benefits so greatly outweigh the
costs that you can skip the analysis
phase that might result in a later delivery time?

NICHOLS

cause of the need to be first and the
pressure to reserve equipment, little
time was spent on justification. In no
time at all, this county's hardware budget far exceeded that of other counties
of comparable size.
A facilities management group exposed the department's vulnerability to
the county's board of supervisors and
eventually received- a contract to manage the department and to implement
their cost-saving ideas (which did not
include having to immediately obtain all
the latest hardware developments).
Appealing primarily to the naive
excitement of susceptible individuals is
a standard marketing ploy. Having the
Cadillac of computing has great snob
appeal, even though a Volkswagen
could perform the job adequately.
Vendors often play to such emotional
decision making, presenting splashy
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3. If analysis proves that the equipment already installed is preferable,
does it concern you that the department's reputation for sophistication
may be short lived?
Strategy No.5 Long range Jiascos: the
best laid plans oj users and vendors
A large county hospital developed its
own plan for data processing apart from
the county's dp department. The hospital hired its own dp staff and acquired
its own computer. The successful hardware vendor in this situation had helped
the hospital establish a five-year plan
(which, by coincidence, allowed the
vendor to propose and sell a larger system than would have, been required
originally). Even though the larger system would not be fully utilized at first,
the excess capacity was justified by
future savings resulting from not having to change systems as the hospital ex-

panded its applications.
As fate would have it, during the first
two years of development, changes occurred in the staff of the hospital administration, the county dp department, and the board of supervisors.
Along with the different political climate came a decision to merge the hospital's data processing into the county's
dp department. Consequently, the excess hardware capacity the hospital had
been paying for for two years was never
utilized.
Had the hospital administrators been
communicating more effectively with
other sectors of the county govern-

ment, they might have foreseen the inevitability of the power shift and adjusted their plans accordingly. The
process of switching from an in-house
system to the county system created
extra work. It also created a great deal
of frustration among the hospital user
personnel who developed considerable
animosity toward data processing.
Eventually, the hospital administrators
helped devise a new long range plan
that was integrated into a countywide
plan for data processing-without the
assistance of any vendor personnel.
As was the case in this scenario, vendors will often use long range planning as
a tool. to help customers justify purchasing equipment as opposed to leasing it. Although it is impossible for any
individual or organization to foresee all
problems and arrive at the perfect long
range plan, users should always be extra
cautious about accepting plans calling
for excessive capacity useful only in
contingency situations. The following
questions should help the user establish
realistic long range plans:
1. Are the long range plans of various departments coordinated with the
long range plans of data processing?
Are these plans coordinated with the
plans of career administrators as well as
elected officials who could become involved in the planning process?
2. What capabilities are needed now?
What capabilities might be useful at
some time in the future? Can "frill"
capabilities be justified?
3. What are the actual costs of future
changes? How were these costs calculated? (Remember that some newer software is engineered to prevent expensive
future conversions.)
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Intecolor 8001 Color Data Terminal- $995*

Color Graphics 8001 G - $1,925*

Intecolor 8032 Microcomputer System$3,495* with duai built-in mini disk drive
(Display of ISC finanCial data shows how
you can present yours in graphic form.)

For a relatively young company
we've got a phenomenal success
story.
Intelligent Systems Corporation
is a privately held company and
has doubled its sales each year
for the last three years. We have
accomplished this solely by use of
our retained earnings which have
averaged an extraordinary 85%
return on equity for the last
two years,
ISCwasfounded in 1973,

shortly after development of the
microprocessor opened up the
industry to a whole new range of
possibilities, One of those possibilities, low-cost color data
terminals, was the main thrust of
our endeavor, With a combination
of sound research and development and aggressive marketing,
we were able to introduce an intelligent data terminal with the
extra advantages of color at a price
any company could afford.

And because of even more advanced technology, coupled with
growing sales, we've also been
able to bring sophisticated color
graphics down to the price levels
of black and white.
Having pioneered the development of low-cost color graphics
for the process control industry,
new emphasis is being placed on
the use of color graphicsfor business applications. Instead of drab
black and white alpha-numerics,

*Prices forthe 8001 and 8001G are based on orders of one evaluation unit, cash-with-order, guaranteed
Prices for the 8032, 8051 and 8070 are 100 unit prices, net 20 days.

3~-day

delivery or your money back.

ISC SALES REPRESENTATIVES: AL (also M S): Huntsville 205/883·8660, AZ (also NV): Phoenix 602/956·5300, CA: Los I\ngeles 213/476-1241 or
213/937·5450. Goleta 805/964·8751. Mountain View 415/964·9300. San Diego 714/292·8525, Irvine 714/557·4460, CO (also WY): Denver

3031759·0809. FL: Ft. Lauderdale 305/776·4800. Melbourne 3051723·0766, Orlando 305/425·5505. Valparaiso 904/678·7932, GA: Atlanta 404/455·1035,
IL (N.)(also IN, WI):Northbrook 312/564·5440, KS (also W. MO, NB): Shawnee Mission 913/362-2366. LA: Mandeville 504/626·9701. MD
(also DC, VA): Bethesda 301/656·3061. MA (also ME, NH, RI, VT): Framingham 6171879-7530, MI: Madison Heights 313/588·2300. MN
(also SO, NO): Minneapolis 612/822·2119, MO (E.)(also S. IL, IA): St, Louis 314/821·3742, N M: Albuquerque 505/265·5655, NY (also CT, NJ):
Holcomb 716/657·6291, White Plains 914/949·6476, NC: Durham 919/682-2383, OH (also KY): Cleveland 216/267-0445, Dayton 513/434·7500,
OK: Oklahoma City 405/528-6071, OR: Portland 503/620-5800, PA (E.)(also DE): Wayne 215/688·7325, PA (W.)(also WV):Pittsburgh 412/892-2953,
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Unretouched photographs
of screens

Intecolor 8051 Microcomputer System with
mini-diskdrive-$3,150* (Shown with
special ARABIC/FARSI configuration.
Optionally available at extra cost.)

Series I Business System/8070- $4,900*
with dual8" floppy disk drive and 110 cps
matrix printer.

ISC's units can produce colorful
charts and bargraphs that give
meaning and vitality to statistical
analysis.
Today, ISC is the world's largest
supplier of color terminals and
not only markets 8-color data entry
terminals, but also compact desk
top computers with a color graphic
display and a wide range of lowpriced peripherals for full-fledged
small business systems. We also
have a variety of options available

so that you can expand your
system as your needs expand. In
addition, we know you'll find ISC's
Customer Service Department a
reliable source of satisfaction. Our
staff of specialists will work closely
with you to help resolve any problem areas. You'll come to depend
on the quality of their service.
Take a look at our full product
line and think about how you can
put color to work to improve your
applications. Because now you

5965 Peachtree Corners East

Norcross, Georgia 30071

Appropriate manuals are provided with all
equipment. Others are optionally available.

. have a choice. A phenomenal
choice. Contact your 10caiiSC
sales representative today for
a demonstration.

Color Communicates Better

~

Intelligent Systems Corp.
Telephone: 404/449-5961

TWX: 810/766-1581

sc: Columbia 803/798·3297. TN: Knoxville 615/588-2417. TX (also AR): Austin 512/451-5174. Dallas 214/661·0300. Houston 713/780-2511.
San Antonio 512/828-0937. UT: Salt Lake City 801/973-7969. WA (also 10, MT): Bellevue 206/455-9180. EUROPEAN EXPORT SALES:
Techexport. Inc .. Cambridge. MA 617/661-9424. ENGLAND: Techex. Ltd .. Bournemouth 9202-293-115. FRANCE: Peritec. Rueil 749-40-37.
SWITZERLAND: Intertest. AG. Bern 031-224481. WEST GERMANY: Kontron Elektronik. GmbH. Eching.l~. MUnchen 08165-771. AUSTRALIA: Anderson
Digital Equip .• Mt. Waverly. Victoria. Melbourne 543-2077. CANADA: Cantec Rep .. Inc .• Ottawa. ant. 613/255-0363. Pointe Claire. P.Q. 514/694-4049.
Toronto. Orit, 416/675-2460. CANADA: Datamex. Ltd. (Distributor). Dorval. Que. 514/636-9774. Ottawa. ant. 613/244-1391. Toronto. ant.
416/787-1208. Vancouver. B.C. 604/684-8625. CENTRAL & SOUTH AMERICA, MEXICO, CARIBBEAN: American Business Systems.
Atlanta 404/394-9603. FAR EAST: Computers International. Los Angeles. CA 213/382-1107
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2727 N. FAIRVIEW AVENUE • TUCSON, ARIZONA USA 85705 • (602) 792-2230 • TWX 910-952-1377
AN EQUAL OPPORTUNITY EMPLOYER MIF, COMMITTED TO AFFIRMATIVE ACTION -
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see US at NCC Booth No. 4237
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SALES PLOYS
Strategy No. 6 Financial analysis:
making the shoe fit
Upon the announcement of the vendor's newest hardware model, one representative tried to convince a city that it
should purchase, rather than lease, the
new model. The vendor rep worked up
an elaborate financial analysis supporting his position and presented it to the
city. Impressive computer printouts presented "all of the costs" associated with
purchase and amortized them over the
next seven years, comparing them with
lease costs over the same period. The
vendor further emphasized his point by

ininimized for a desired alternative
simply by controlling the input parameters, such as the life of the product, the
salvage value, the interest and discount
rates, the depreciation rate, the tax and
insurance rates, overtime usage, etc.
Since the package operates quickly, the
rep may run a number of iterations with
different parameters, and then select
only those analyses which best support
his marketing goals.
The following questions provide a
useful counterstrategy:
l. Have all alternatives been analyzed and presented, or just the ones
that the vendor wants considered? Some
vendors, for example, use third-party

Some salesmen have a tendency to
mention supposedly successful installations without being certain of the validity of the source. They also usually assume that the prospective user will have
neither the time nor the tenacity to contact the referenced location. In some
cases the rep may simply lack current
information. For whatever reasons, the
reference sell is often sloppily played by
the vendors, and the user need only
apply the following counterstrategies to
beat the vendor at his own game:
1. Check the past history of the
vendor as far as reliability in the use of
references. (This sometimes can be accomplished by simply checking with
other departments in your
organization. )
2. Carefully check all references.
Make certain that the software and/ or
hardware is performing the same job
that you want it to accomplish and that
the users are truly satisfied. The cost of
a few phone calls may prevent expensive headaches later.

NICHOLS

preparing a similar analysis showing
what the city would have saved if it had
purchased, instead of leased, its current
system six years earlier when it was installed. Besides the alleged operations
savings in the "what if' situation, the
city was shown that it would have
"made a killing" on the sale of that
model on the used hardware market
today.
Finally impressed, the city decided to
purchase the new model. Again fate
intervened: within one year the hardware vendor announced an even newer
model with capabilities the old machine
did not have. The city sorely needed the
"newer" model to implement some of its
applications. Fancy analysis aside, the·
city had to face an unanticipated large
dollar outlay to convert its "new" model
to the "newer" model.
Financial analysis techniques supplied by vendor representatives actually
can be quite useful to the potential customer. Vendor developed software
packages used to prepare these analyses
can be accessed directly by the sales rep.
The analyses can help achieve a reasonable perspective on the highly fluid financial picture affected by the rapidly
changing technology. A good financial
analysis can provide long range cos'ts,
plus net monthly costs incurred with
such alternatives as leasing, purchasing,
or a combination of the two.
Unfortunately, vendor reps can
manipUlate their financial analysis package. The net monthly cost figure can be
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lease arrangements extensively, while
others
never
consider
such
arrangements.
2. During the process of selecting
appropriate input parameters, what
assumptions were made for the user organization? Each of these input parameters should be carefully analyzed.
3. Is the analysis really sophisticated
and thorough? Or do the fancy printouts overplay the significance of the
analysis? Examine the analysis at each
level of detail.
Strategy No. 7 They're doing that job
in Riverville: the· reference sell
One county planning staff wanted to
develop an unusual model for planning
purposes and they expressed interest in
a particular minicomputer system they
had observed successfully handling the
desired application. However, they were
persuaded by the county's current hardware vendor to try his mini system
instead. The vendor also assured the
planning department of the mini's capabilities by referencing a successful
implementation of the application in
"Riverville." Not wanting to insult the
vendor, the accuracy of his reference
was never verified.
Once the mini was delivered, severe
problems were encountered in attempting to implement the application. When
the Riverville planning department was
finally contacted, it was discovered that
their application was really quite different and that they could be of little
assistance.

3. Inform the vendor of your intention to verify his references. This may
well force him to do better homework
before quoting references to you.

Strategy No. 8 This package will do
anything you want: generalized software
One county government's dp department had two unfortunate experiences
in trying to use its hardware vendor's
generalized packages. In adopting the
vendor's teleprocessing monitor, the
county found that it was slow and consumed excessive memory because of its
generalized nature. Consequently, the
county looked elsewhere and found a
specialized
teleprocessing
monitor
which was tailored to meet its needs of
timing and memory utilization.
The next major software package desired by the county was for a data base
package. Unfortunately, the teleproces-
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sing monitor experience was repeated:
the vendor's data base package was installed, found to be too generalized,
slow, and inefficient, and a more specialized package had to be found fr~m a
software vendor.
The costly aspect of the above scenario, of course, is the time and effort
wasted by the dp staff and the inconvenience to the user departments of having to survive two development and implementation efforts for each package.
The following suggestions indicate
how a user' can learn time and space
costs or modification costs before accepting a software package: .
1. Don't accept carte blanche what
your hardware vendor offers. Consult
many" different sources for information
about software packages. Objective
sources include Data Pro Research,
Delran, N.J.; Minicomputer Software

user. .However,_ these' m~~sures should
lead to an overall reduction in computing, co~ts and a healthy increase in user
satisfaction.
Vendor representatives should not be
the only information source used, but
they definitely can be helpful. It is up to
the user to analyze. the various strategies the vendor may use and to place in
perspective his offerings .. The user will
never have perfect information concerning vendor organizations or representatives. But a more critical examination of the motivations and resulting
strategies of the vendor may pay large
:t1:
dividends to the end user.

Better decisions aren't free
Most of the strategies that have been'
discussed require an increase in computing expertise by the user. Better decisions are not free. The suggested
countermeasures add to the costs of increased information gathering for the

May, 1978

1

m'edium-I

but not the
high cost of
reading it!

Introducing
CODE 39,
Mr. Crabtree studied economics at
Stanford Univ., marketed computers
for IBM, and was on the faculty of busi-.
ness at California State Univ. at Fresno
before coming to the Univ. of Cali~
fornia at I rvine in 1975. He has been an
associate in the department of information and computer science at Irvine,
and is currently a principal of Executive Systems Plus, a Newport Beach,
Calif., firm specializing in hotel reservation and accounting systems.

A more critical
. examination of vendor
motivations and
. resulting strategies
may pay large dividends
to the end user.
Quarterly, Wayland, Mass.; and Skinny
(ICP 'software directory), Carmel, Ind.
2. Determine if the particular software package is generalized or specialized. Match your requirements against
those provided by the package. Accurate estimates of modification requirements may then be made.
3. Contact users of the software package in similar types of organizations.
Analyze their experiences and estimates
of timing and cost requirements.

So you·_ want
-·'a visual

Dr. Kling is an assistant professor of
information and computer science at
the Univ. of California at Irvine. He is
also an editor of the department of
social impacts of computing for Communications of the ACM and chairman
of the IFIP working group on-the social
accountability of computing. Before
coming to Irvine in 1974, he was on the
faculty at the Univ. of Wisconsin, Madison, and at the Artificial Intelligence
Center of SRI International.
This article is based on studies
administered through the Public Policy
Research Organization at U.C. Irvine.

an alpha'nu'meric
bar code with
.exceptional
data integrity.
To track, trace or count, why opt
for OCR when bar code has so
many more advantages? Inherent
advantage,s like higher accuracy
and faster, easier reading. And
lower cost! Bar code readers
cost significantly less than
OCR readers.
Because Code 39 is alphanumeric, it easily conforms to existing systems or data bases. Bar
code data is inexpensively produced by letterpress, offset
printing, and a variety of computer
controlled terminals, including
Intermec printers.
Typical Applications
I nventory Control
Wholesale Distribution
Manufacturing
Hospital Systems
Libraries
Write or call for more information.
Interface Mechanisms, Inc.,
P.O. Box N, Lynnwood, WA 98036
Phone (206) 743-7036
"See us at NCC, Booth 4413"

CTRCTET69-0N READER CARD

203

When minis are hooked up,
Sperry Univac's minis now solve the
problems that curse other distributed data
processing systems.
Such as the aggravating throughput
problems you get from inadequate network
design, limited CPU performance, and insufficient data base management capabilities.
Our PRONTO minicomputer systems
have been designed to tie together simply.
You can tailor your specific distributed data
processing requirements to solve p~"oblems
more quickly than ever before.
204

There's no slow down on your application
- whether you're tying in one PRONTO
system. Or twenty.
You can continue using the tools you
already know. Like COBOL, FORTRAN, and
industry standard communications protocols. What's more, our data base management system will allow you to implement
efficient and user-tailored data bases.
And as your communication and data
processing needs increase, you simply add
more PRONTO systems. After all, they're
DATAMATION
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desig ned to keep pace with you r growth.
For more information, write Sperry
Univac Mini-Computer Operations, 2722
Michelson Drive, Irvine, California 92713.
Or call (714) 833-2400.
In Europe, write Headquarters, MiniComputer Operations, London NW10 8LS,
England.
Ask about our PRONTO system, a complete package of software and minicomputer hardware that can keep your traffic
flowing smoothly.
May, 1978
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Data
Processings
Rolein
Complex Litigation
For years, various IBM litigations have
been front page news in the computer
industry. All told, hundreds of $millions are still at stake in IBM cases alone,
and the outcome of these disputes will
affect the survival of many different
plaintiffs.
But IBM is not the only organization
facing litigation. Last year, over 130,000
noncriminal cases were filed in federal
district court, almost twice the volume
of 10 years earlier. Thousands more are
filed each year in state courts, and large
numbers of businesses face countless administrative proceedings held by the
Federal Trade Commission, the Dept.
of Labor, the Securities and Exchange
Commission, and a legion of other federal and state regulatory agencies.
Not altogether by accident, the great
increase in litigation coincides with the
spread of information processing technology throughout corporate America.
Easy access to data allows lawyers to
automate the gathering of information
relevant to litigation. They now find
both judicial records (statutes and court
decisions) and corporate records (personnel, sales, cost, and management
data) in computer readable formats, and
they have begun to rely upon data processing professionals for help.
For their part, most persons in dp
consider the practice of law to be esoteric. They have little tolerance for the
imprecision of the judicial process in
data gathering and analyzing. Also, they
are likely to have little experience to
draw on when they become involved in
legal actions. For a company facing a
.lawsuit, this lack of appreciation and
experience in legal proceedings could
have catastrophic consequences for the
careers of its employees or for the firm's
survival. Fortunately, a small amount of
forethought can reduce the personal and
,corporate risks of litigation.
If it happens to you
Imagine we are dp managers in a
medium sized corporation. One day, we
are called to a meeting of department
heads to discuss "a possible litigation

206

problem." Our lives are in for big
changes.
Someone has so wronged the
company that we must sue them to vindicate our rights. Or perhaps the government or a private party has decided
to sue us for some alleged misdeed. It
might be a group of former employees
who accuse us of discrimination in hiring, mismanagement of employee benefits, or using unsafe equipment. Maybe
some hero in the bureaucracy believes
we deceive our customers, make unsafe
products, or lie through our teeth in
business reports. An esteemed customer, creditor, or competitor may feel
we have broken a solemn promise or
committed an unfair act.
Whatever the complaint, our world
soon will have more lawyers and executives in it than before. We will be
answering long, dumb questions about
all of the business records we maintain.
As dp professionals, we greet this development with some enthusiasm, for it
presents a great opportunity to demonstrate the importance and the capabilities of our installation. Yet, there is also
some anxiety, for we face personal risks,
and so does the whole dp department.
In much antitrust or products liability litigation, the outcome of the lawsuit will determine whether the company can stay in business or compete in
a particular market. Because the company itself might be on the line, the very
highest levels of management will monitor our work. We should become accustomed to seeing our chief executive officer more frequently than 'before.
If the company uses benefit/ cost analysis on large projects, we will find that
the ratio is nearly infinite when the survival .of the company rests in the balance. Normal budgetary restraints and
procedures might disappear, and the
pressure will be on us to produce
quickly "regardless of cost."
We will be the central figures in generating management information for the
case. With creative thought followed by
prompt production of helpful information, we may get much of the credit for

When a
company goes to
court, dp
carries an
extra load of
work,
hassles, and
risks.
by Royal Daniel and Alan Paller

a swift and successful resolution of the
case.
But if we can't provide what the
attorneys ask for, or if it is difficult or
impossible to take on the additional
burdens of litigation data processing
without compromising the normal daily
operation, we may earn reputations as
obstructionists. Then, if the case comes
out well, the company may have threatening ideas about improving its computing operation. Worse, if the case is
not handled successfully we may receive much of the blame.
Unfortunately, even describing what
happens to dp during complex litigation is no small undertaking. It must be
approached through the people involved, the information used, the physical products of our efforts, the sequence
of the tasks, and the controversies or
problems we can expect. Each dimension deserves individual attention .
Attorneys and users
Besides the dp people, there are three
types of participants in the process: the
immediate client or user group, the
opponents, and the judge (or jury) who
may ultimately hear and decide the
facts.
Most dp interaction will occur with
the user group, an amorphous collection of attorneys, executives, experts,
consultants, and their respective staffs.
CRTRMRTION

At the beginning, we will be
meeting with the
company's general counselor the
person who performs
that function. We will
always come out of these
meetings with a long list
of action items. Typically, the list will include tasks to be done for other persons,
as the general counsel will act more as an
administrator than as a case developer.
As the case progresses, we will get to
know several members of·the law firm,
if one has been engaged to defend or
prosecute the suit. We may have already
met one of them earlier, and all our
completed work will already have been
transmitted to them. Naturally, it is far
more comfortable to work on a direct
basis with them, and we will expect to
do so if internal politics permit.
Our new attorney-clients will have all
the characteristics of an uninformed
customer or user. As is widely known in
the data services field, such a user can
wreak disaster for everyone if the computer service provider is also weak or
careless. Here are some characteristics
of attorneys we should appreciate:
The attorneys will not be paying for
the demands they make on our installation; in fact, the more demands they
make, the greater their apparent inter-
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or
industry
.. in the case.
They will request data if
it seems even
slightly useful, because they cannot afford to overlook any potential resource.
They may have uncommonly high
expectations of data processing in
general, and may have heard particularly flattering remarks about us from
buck-passing corporate executives. They
will tend to overestimate the amount of
information available, the speed with
which it can be retrieved, and the reliability of the results.
They may not fully understand the
flow of documents or information
through the corporation, and be unwilling to admit it.
. They will be so busy with other
aspects of case preparation and litigation that they will have neither the
time nor the inclination to learn about
the benefits we can provide or the
problems we face in meeting their
demands.
Thus, unless we are energetic and
skilled, it is almost certain that the litigation preparation will be disorderly,
expensive, wasteful, hectic, and perhaps ineffective.

(I

The same may not be true of other
members of the "user" group. If the case
is very large-involving commercial,
economic, or statistical issues-outside
experts, especially economists, may get
into the act. Unlike attorneys, these experts are accustomed to dealing with
data processing, and we can expect
them to make heavy and sophisticated
demands. They will want to work directly with us, not through any lawyer
intermediary.
As we deal with these different members of the user groups, our primary object should be to build in them a sense
of trust and confidence in our work. We
cannot let ourselves and our department
be looked on as "the machine" -an
impersonal facility that is occasionally
and sporadically helpful. This confidence building can be achieved in part
by realizing that information flow between .and among our offices and the
user group's offices takes the form of a
circle, a kind of "Chinese telephone."
Ideas may generate among top levels in
the user group, be developed through
intermediate and lower staff levels, and
be communicated to lower level persons
in our organization, where the product
will be developed. After it's developed,
we will submit it to our bosses and to
other members of the user group.
This kind of circular tasking is very
dangerous, and the final product may
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be largely different from the earliest
expectations." Most of our time will be
spent in interaction with the lower level
people, but the highest people will
decide how effective we are. The channels of communication within each
office in the user group must be clear
and unambiguous, so that we can rely
upon the lower level persons to provide
accurate intelligence about the demands of the higher level people.
The opponents and decision-makers
Our opponents are a different matter
altogether. For a long time, we will
never see them or their representatives.
They will remain a completely unknown commodity. We must imagine
that" they are informed, intelligent, diligent, and well-funded. We must assume
that they will see our work and closely
scrutinize it, that they do not share our
assumptions, and that they are hostile
to our beliefs.
The third participant is the legal decision-maker. The decision-maker's information needs-and the rules for
satisfying them-are of great importance to us. This subject will occupy the
attorneys exclusively in their preparation for the trial. They will try to discover and analyze evidence and legal
precedent to persuade the ultimate decision-makers on legal and factual
matters.
We must remember three factors: the
nature of proof in the forum, the degree of technicality with which factual
matters must be presented, and the" sophistication of the ultimate decisionmaker.
This sophistication can go from complete ignorance of business or data processing, as might be found in a typical
jury, to a rather sophisticated and thorough understanding of the industry and
of the methods by which the industry
solves its problems, as -might be found
in a panel of arbitrators. There may be
pockets of ignorance concerning specific aspects of the business or of dp.
One may have little need to worry about
the technical qualification of exhibits,
or one may have every need to be extremely careful to satisfy all of the rules
of evidence.
"
Parenthetically, we should note that
most litigation never comes to trial, but
is settled by negotiation between the
opposing parties. Thus, in some degree,
the materials developed for the trial in
the' early stages of litigation are actually being "pitched" to a different audience, namely the negotiators on the
other side who might thus be induced to
concede on a point or two.
The information needed
The bulk of our work will be the raw
material for more delicate and less sci-
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entific selection by the attorneys. They
will choose what information to use to
negotiate a settlement or to try the case.
The attorneys will soon learn that the
computer can come up with "all" instances of something almost as easily as
it can come up with a selection of instances. They will find the physical size
of the output impressive, and may seek
to use the sheer mass or volume of out- "
put as a tool to influence the other side
or the judge.
However, unless physical volume is
specifically sought for tactical purposes, the attorneys will be grateful if
we tell them beforehand of the number
of inches (or feet) of printout they are
actually asking for. Very often, a small
amount will serve and the whole universe need not be examined or reported
upon.
The products we will be called upon
to provide fall into the following
categories:
Indices and guides. Because we are
the only executives with an overview of
the document flow through the corporation, we will be called upon (or
should volunteer) a set of indices to files
maintain,ed by the company (both
manual and automated) and" keys for

If we ever had a detached
respect for the attorneys'
quiet confidence, we will
lose it.
interpreting them. Such indices would
include, for example, a description for
the uninitiated concerning the proper
method of reading a record layout, and
what the record layouts are for key
automated files. We will also provide
definitions of the statistics that might be
employed, together with other guides or
aids.
Extracts and tables. From data on
hand, and from data we can readily
accumulate, we will be asked to produce many extracts and tables. This
would involve, for example, a breakdown of the employees in the company
by job grade, age, or sex; a breakdown
of the sales of the products of the company for certain years; and other aggregated financial data.
Research. Some of the requests from
the attorneys will force us to collect information not readily available, such as
custom tabulations from existing computer files, manual tabulations, or data
from outside sources. The outside information must be integrated into the
corporate data to produce comparative
evidence.
Graphics. An especially valuable set
of products will be the graphs and
charts that we will produce to summarize various presentations of data. A trial
transcript contains so many words that
a few charts can be very effective in
breaking the monotony and highlight-

ing key arguments.
Narrative summaries. The world of
the attorney in litigation is a verbal one.
While graphs and charts are useful evidence, attorneys' briefs and the court's
decision will be in verbal form. A good
attorney will want pithy narrative summaries of each exhibit we produce, including explanations of where the data
came from, how the data were processed or how the table was constructed, what the terms mean, and
what implications the particular material has to the issues in the case.
While it is not our responsibility to
construct a statement of proof for the
case, our views concerning the meaning
of this material will be extremely important to the attorneys.
The first request will be for easy-toobtain summaries that may already be
on hand in a notebook in somebody's
desk. As soon as possible, we should
volunteer these tabulations to give the
attorneys a working understanding of
some of the magnitudes with which they
will be dealing, the number of cases, the
detail of the data, limitations, etc.
We should appoint a fairly senior
person in the office to be a contact for
the attorneys, and have that person
gauge the amount of company information and the level of detail needed at
the outset. The contact should have a
working knowledge of the acquisition of
general business statistics, as he or she
will get to know more intimately than
anyone else the way in which the attorneys plan to use company data.
As preparations for trial progress into
second stage, we will be asked to participate in meetings where alternative approaches to proof will be discussed, including methods of presenting the
available data. The discussion might
also cover the acquisition of additional
evidence through surveys or other research. Thus, we should all brush up on
statistics and check out the various
common
sources for
business
information.
Very often, disputed facts will overshadow in importance the legal arguments. For example, the corporation
might have to prove that it was "reasonably diligent" in performing some
task, or that it had the "inclination or
capability" to perform it. Such questions will call for input from all over the
corporation, to create a "circumstantial
case" on the point. That is, the proof
will simply permit a series of inferences
based on plausibilities, without direct
evidence.
As trained systems analysts, we may
be able to devise a strategy for presenting such proof, using all the relevant information resources available through
the company. This "development of the
facts" will begin early in the game, and
continue right up to the end of the trial.
Although the task will change on a
daily basis, and last-minute deadlines
CRTRMRTION·
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will be the rule rather than the exception, the litigation itself may last for
several years, and we must be able to go
back to a job that was completed years
earlier to learn how that development of
the facts was done. Although there will
be little time for documentation, it will
be extremely important.
Our methods, programs, data bases,
and documentation may all be subject
to review by opposin'g experts during
the discovery process prior to trial.
Good, clear, complete documentation
may have a favorable psychological effect on any experts that might otherwise testify negatively. Further, if we
fail to provide good documentation,
others may be led to infer, unjustifiedly, that we had something to hide.
As the trial date nears, we will be
asked to convert many of the facts into
exhibits. Evidence may be presented as
maps, organization charts, graphs,
tables, or other compilations. Compared with all the other efforts going on
to prepare for the case, the amount of
money involved in preparation of these
exhibits will be very small; however, the
impact of a well-prepared, professionally produced graphic exhibit is substantial, and we must be prepared to
meet this demand with the appropriate
skilled, professional support. Nothing
so flaws a presentation as an exhibit
with a minor inaccuracy or one that requires considerable explanation. The
first loses credibility; the second never '
gains it. We must guarantee that each
exhibit we prepare will be simple, accurate and impressive.
Taking the stand
With this, our work may be almost
over. Yet one last job might become the
most important. The employee under
whose supervision some or all of the
evidence has been prepared will be
asked to testify concerning the method
of preparation. Perhaps if some form of
technical expertise is involved, that employee will also be asked about conclusions that mayor may not be drawn
from the exhibits. Every word we utter
will be written down and read over and
over by the lawyers on both sides and
perhaps by the most senior executives.
Testimony to qualify exhibits can be
very tricky if the other side is prepared
to challenge the assumptions underlying them, the procedures employed in
creating them, or the reliability of the
data upon which they are based. A
short, taciturn direct examination, followed by a courteous, but uncooperative cross-examination is the very best
that we can expect to do.
A clever adversary will flatter us or
show high professional esteem! tempting us to talk 'garrulously about various
dp problems that might face us in the
210

performance of the job. Inevitably, he
will seize upon some small detail or ambiguity and expand it into a discourse to
make us appear critical of the company
or of its dp procedures.
The alternative, if we are not well prepared, is that the adversary will seek to
show the court why we are not believable witnesses because we can't discuss
any matter on a very detailed basis. On
direct examination, we are on the offensive; but on cross, we play the game
protectively and conservatively, winning little and conceding nothing.
Problems to expect
So far, we have looked at a task
which, though unusual, might be scheduled just as any other corporate service
occasionally required of our department. Yet supporting complex litigation is more than just an out of the
ordinary dp job. A number of peculiarities soon become obvious, demanding the application of extra management skill and creativity.
First, we may lose control over the
priorities of the office to corporate officers unfamiliar with our day-to-day responsibilities. At the height of the con-

After the case is over,
s'ome of the information
by-products may be worth
continuing.
fusion and activity, it may seem we are
being asked to "make bricks without
straw," unless we have built [. little excess capacity into the shop ahead of
time, and have successfully impressed
upon the higher-ups the importance of
our other duties.
Second, the new users-the attorneys-are likely to be a very fickle lot.
The crisis of Thursday will have been
forgotten by Friday. The schedule will
be totally different and the specifications altered. In the early stages of the
litigation, the attorneys will be
"sponges" for information, seeking
almost indiscriminately any information that may exist on a particular subject. By contrast, they will become extremely discerning during the last
minute preparations for trial. Only a
very small part of the material we produce actually will be used at the trial.
Third, much of the legal preparation
will be ,done by junior members of the
attorneys' office. There may be turnover, and the attorneys may fail to
appreciate the impact of some of our
best work. If we ever had a detached respect for their quiet confidence, we will
lose it.
Fourth, as trial approaches, things
will become even more hectic, and more
and more work will be "culled" as unnecessary for trial. Though helpful to
preparation, it will probably never be

displayed or referred to in front of a
judge or jury.
We should not be misled, however.'
The attorneys are not seeking to determine truth in a scholarly sense, or to
find an interesting set of facts. Instead,
they are seeking to persuade. In past
assignments our products have rarely
been used in this environment, and it is
hard to become accustomed to the new
criteria. Our object is to support certain arguments and to refute others;
extraneous information can be worse
than useless-it can deflate other points
or create inconsistencies.
An effective response
Given this unmanageable task of
dealing with demanding and uninformed users over extended periods
when much of the work will not actually be used and when the persons making the demands do not suffer any of
'the consequences of meeting them, what
kinds of preparations and defenses can
we undertake? The first important principle is that we must take the initiative·
ourselves. There are many things we can·
do, or avoid doing, to improve our ability to respond effectively and to come
out on top in the end.
1. Start early and volunteer. As soon
as we learn that there may be major litigation, we should make our knowledge
of this subject area and our interest in it
known to the corporate attorneys, who
will be most pleasantly surprised.
2. Read up on the case. We should
invest enough time to become familiar
with the factual underpinnings of the
case to permit us to act positively and to
make useful suggestions at an early
stage.
3. Monitor outside' information
sources. Early in the game, decide to learn
about all of the business and demographic data that might be useful as evidence when compared with or added to
data generated within and about the company. For example, we could gather
industry data from the Dept. of Commerce or trade association sources. Our
marketing people may have a number of
surveys or compilations of public data
concerning purchasers or users of the particular product of service involved.
4. Hire a research assistant. We may
need additional personnel simply to
keep track of the litigation projects. A
competent research assistant could also
answer requests for information about
the corporation and compile information from public or other sources. In the
later stages, this person would be intimately involved with exhibit
preparation.
For exceedingly complicated cases, it
may even be worthwhile to hire a research assistant, an administrator, file
clerks, and other support personnel as
well. Resist the temptation to make existing staff work longer hours. It is far
more expensive to pay overtime, morale
ORTRMRTICN

extend data S pUlnt of entry far beyond your perimeter of stationary
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LITIGATION

will suffer, and the quality of the
work will deteriorate.

5: Intensify training of slower or
newer people. When we face the most
burdensome tasks, everyone will expect
the normal services to be maintained.
The best approach to being able to do
that is to transfer as many regular processing tasks as possible to the slower or
. newer people. Litigation deadlines will
be short, the visibility of the job will be
high, and it is likely that we will really
need the best people to help meet these
req uiremen ts.

Or, switch to ChainTrain
quality..

6. Learn where outside dp help can be
found. Both staff and machines will become overloaded at several points. Just
as a good pilot is always watchful for a
place to make an emergency landing, we
should always know where 'to acquire
additional personnel and machine time
in the event of an overflow ·from the
normal operation.
7. Educate the lawyers. The legal
staffs lack of understanding of our/
problems dm disrupt the operation and
cost the company dearly. Make sure
that the legal staff understands the company's procedures and record keeping
system. Make sure they understand
what dp can and cannot do. Teach them
to ask first "Is it feasible?" and second
"How long will it take?"

The DAC CT 6644 is a 600 LPM
Chain Train printer that replaces
LP11-YA.
It gives letter-quality printing, and
costs about 40% less than DEC's
600 LPM drum printer.
Again it comes with PDP-11 interface, installation and maintenance.

8. Handle attorneys with kid gloves .
. The "JD ego" can be very fragile, and
the right amount of obsequiousness at
the outset will keep personalities from
interfering with progress. The lawyers
and dp people will be working together
for a long time, and almost nothing is
more important than cordial working
relationships. Just as the lawyers may
hold dp operations in awe, so should we
start wIth considerable deference. Very
soon we wilt' figure out which of the
attorneys are all right and which must
be treated more carefully.

Savings for .
Data General Nova
& Eclipse.DMA Users.

9. Learn not to have easily bruised
feelings. The attorneys will identify

Save up to 40% on our models
which are direct replacements for
Data General printers. There are
similar savings on all other printers,
enabling you tq replace Nova &
Eclipse printers with higher speed
orChainTrainletter quality DAC
printers. And we have the DMA
Eclipse attachment.

You 'can save 40% on your LP-11
printer costs. The DAC-2260 is a
600LPM plug-to-plug replacement
for your LP11-YA. Or, for 25% less
than DEC's 600LPM printer, we
offer the 900LPM, DAC-2290,
plug-to-plug replacement for the
LP11-CA. And they both come
with PDP-11 interface, installation
and complete maintenance
service. Whether you buy, rent or
lease, you still save.

Digital Associates Corporation, 1039 E. Main St., Stamford, CT 06902
Call Toll Free 800-243-9054

every fault in the exhibits and in the
materials we prepare. They must be
satisfied that everything is flawless, both
in content and presentation. They are
really being paid to be "nitpickers" and
will welcome our help in getting
through that process. The more important the exhibit or matter, the more
carefully the job will be done.

10. Don't perform studies without
clearance from the attorneys. Frequently, people in dp have an interesting .dea, which they seek to pursue
without first checking to see if it could
be helpful. Often, the result would not
even be admissible in a trial. or the
inferences would need so much explanation or qualification as to make the
item useless for persuasion. Worse yet,
such studies may actually generate un-
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When it comes to the versatilitythat best serves your needs, ourlnfoton
400 Data DisplayTerminalhasabout as much as you could ask for.
Probably more. Designed.aroundtheZ-80 microprocessor, it has editing
and formatting'capa5ilitiesin,modes settable through software. And at
$1,095 in quantities of 100 or more,.its flexibility is unmatched for the price
by any other terminal in the business. If your needs include options, we
ca. n serve you two additional pages of memory, a directly addressable
printer interf~ce, as well as polling capabilities. .
To ask how far we'll go tnserveyourvideo terminal needs, call Infoton
toll-free at (800) 225-3337 or 225-3338. Askfor Barbara Worth. Or write
Barbara Worth . at lr;lfoton,Second Avenue, Buriington,.MA 01803.
Prepared by Chickering/Howell. Advertising, Los Angeles

'
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favorable information and. because it
may be revealed in discovery proceedings before the trial, provide evidence
for an adversary.
11. Every analysis should be formally
tasked. and supervised by the attorneys.
There's another reason· why dp people
shouldn't start off on something on
their own. Because of long-standing
judicial policy that communications
between a lawyer and client are' privileged from discovery, and because of
another policy that the work product of
a lawyer cannot be discovered by his ad. versary, work performed 'under the
supervision of an attorney and at his request might be shielded from discovery.
Even communications between the
attorney and client, perhaps including
the dp manager, can be kept out of discovery as privileged communication. A
judge has much discretion in applying
these rules, and the modern tendency is
to favor disclosure rather than to exclude information from the .court.
Nonetheless, a sensitivity to this kind of
protection will help everyone in preparing for litigation.
,12. Guarantee consensus· on every
subject. No single legal strategy will be
established and maintained throughout
the course of the litigation. Rather,
there will be fits and starts down many
paths. We\ may be filling orders from

various quarters of the user group-outside consultants, outside counsel, inside
lawyers, other corporate departments, It
is crucial to resolve any ,!pparent lack of
consensus among these groups early, so
we will not expend effort to fill one request when some 9ther user thinks' it is
a waste of time. Remember the ...·Chinese telephone" problem.
13. Consider the method of proof for
each fact. In complicated trials, often
the worst way of communicating infor-

Teach the lawyers to ask
"Is it feasible?" and then
"How long will it take?"
mati on is to have a witness answer direct questions. Where the issues involve
patterns or tendencies (as in the case of
employment discrimination, price fixing, restrictions in a distribution channel, 'product or safety defects, etc.),
graphic proof' can be especially persuasive. Visual displays, often those
generated by a computer, will be greeted
by the attorneys as extremely promising exhibits. (A secondary benefit of
producing computer-generated graphics for the trial is that top management
of the company will, perhaps for the
first time, become aware of the capability. Computer graphics are one of the
few tools that top managers find of personal value in absorbing much infor-

1imJkey factorY data
collection
systems

When SielTa installs a System 7000 in your
plant, it's ready to go to work for you.
The 7000 System includes: ComYou get complete Shop Floor
plete hardware interface to your
Control in real time: Labor reportcomputer. Complete software with ing. Attendance and overtime
customized application programreporting. Order entry. Purchasing /
mingo Complete phase~in program receiving. Stores control. Shop
to assure correct employee report- order release. Machine mainteing. Complete service and mainnance reporting. Material tracking
tenance support.
• Quality status.
Send for complete information or phone 716/631-6401.

SIERRA
DATA SYSTEMS
Division of Sierra Research Corporation
247 Cayuga Road, P.O. Box 222, Buffalo, New York 14225
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mation in a short time.)
14. Prepare, prepare, prepare the testimony. Almost every litigating' attorney would like to have every direct
examination question written out ahead
of time and rehearsed with the' witness.
Despite the appearance of a staged and
rehearsed performance, he will ·at least
know the answer to every question that
he intends to ask. Furthermore, an
attorney would like to have a "nasty
questions session" the night before
cross-examination, to prepare the witness for the types of attacks that might
be made on his testimony by the
opposition.
Often, in the heat of the trial, there is
not enough time to prepare every witness in this ideal manner. All witnesses
should undertake to write out questions and answers, especially if the
attorneys fail to do so. This will greatly
speed the process, and will make sure
that no one is surprised by a question
from our own lawyers. If the witness
cannot be cross-examined ahead of time
by someone posing,as an adversary, he
should try to read the transcript of the
case or attend part of the trial ahead of
time to obtain an appraisal of the lawyers who might be conducting the crossexamination. Spend at least four hours
in preparation for each hour of
testimony.
All of this is designed to anticipate
and to avoid surprise.
15. Consider hiring outside experts.
Many companies and law firms bring in
outside experts as a standard:pJ.pcedure
in the pursuit of a litigation. hi most
complicated corporate litigation, it is
the expert testimony that carries the
most weight with the court concerning
matters of reasonableness, prudence,
standard practice, etc., Psychologists,
economists, engineers, specialized attorneys, all may be asked to testify concerning the actions or procedures of the
company. If we can help identify potential expert witnesses in the early phase,
( and then assist them in preparing their
testimony, it will simplify the administration of the litigation, and everyone
will be grateful.
16. Carefully dQcument your work.
Improper documentation of good work
will hurt its impact at trial, if no one
can testify to precisely what was done or
what the conclusions were. At the same
time, an. injUdicious or unthinking
choice of words in an early stage may
come back to haunt us, especially in a
memorandum that appears to be critical of the company, its actions or policies, or contradictory to some assertion
necessary to be proved.
One important by-product of litigation is the amount of information concerning our business and our corporation that we will generate in response to
requirements of others. Much of this/information will be of value to management in planning and in the ongoing
CFlTFlMFlTICN
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DedIcated to your success

Moaular Computer Systems, Inc., 1650 W. McNab Road, Ft. Lauderdale, FL 33309· Phone (305) 974-1380
See the MODCOMP Classic at booth # 1507 during the 1978 National Computer Conference.
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Front panel accessibility-All the normally
used operator controls are organized into
functional groups and logically arranged
for maximum operator convenience.

Baud rate switch- Switch from 110,150,
or 300 baud to 600 or 1200 baud transmission easily. Just flip the convenient switch
and the terminal easily adapts to your
communication speeds.

Introducing the smart daiS~1
especially for the

It's called the Sprint 5. And
it's from Qume.
That's right. Qume.
We've established quite a reputation in the word processing business. A reputation for letter quality
print. And because of that, we
didn't want to simply attach a keyboard to a printer and present it
to the computer industry as a full
blown terminal.
So we, designed our Sprint 5
daisywheel terminal from the ground
up to meet the needs of the computer industry. Complete with our
famous print quality. And 55
cps speed .
. Qume's smart microprocessor
gives the Sprint 5 many capabilities
not found in conventional terminals.
}Such .as a powerful command set, selfdiagnostics, memory
storage of tab
settings, and forms
control programs.

Smart microprocessor logic - You get
flexible character spacing, precise plotting
resolution, and smart multi-direction
carriage slewing. Not to mention high
quality printing. Fast.
Interchangeable character sets-We have
over 50 different character sets and typestyles. They're easy to change and include
international characters, APL, and scientific symbols.

Comprehensive command set-59 powerful user oriented commands provide format flexibility. And to make it even easier,
commands are printed on the keycaps.
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TwinTellect1M option - Want to use a special
printwheel? Just switch on TwinTellect
when you install the printwheeI. Sprint 5
electronics provide the coordination
between code and print characters.
Available only from Qume.

Dynamic positioning - Create graphs or
justify your text easily. With switch selectable 10 or 12 characters per inch spacing.
Plus controlled spacing of 1/120" horizontal
and lAs" vertical.
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wheel terminal designed
computer industry.
I

Serial or parallel interface - Sprint 5's
can provide a standard serial RS232C
interface to your system. In addition,
the keyboard version is available with DC
current loop interface, and the printer
version is available with DC current loop
or parallel interface.
MuIticolor ribbons - over 15 different
ribbons (10 color choices) to color your
messages. Easy to handle cartridges with
carbon or fabric multi color ribbons.

Surprisingly enough, however,
the Sprint 5 costs no more than competitive terminals.
Obviously, a product that
does much more but costs no more
is a better buy.
And when all is said and done,
that may be Sprint 5's most outstanding advantage.
For further information on how
the Sprint 5 can give your computer letter quality output, contact:
Quine Corporation, 2323 Industrial
Parkway West, Hayward, CA 94545
or phone Lee Cannon, (415) 783-6100,
Extension 338.

Self test - Internal self-diagnostic routines
can be initiated from the keyboard or from
remote sites.

April, 1978
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See us at NCC Booth 2513.
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Everything's
out here!
How come
you're stili
operating?

business of the company. We should
point out these benefits, when they
appear, to ease the emotional burden of
facing the financial and administrative
costs of complying with the request of
attorneys. After the case is over, some
of these by-products" may be worth
#=
continuing.

I've got
connections, man!
Utility power failures. voltage reductions or fluctuations can never
affect your computers or equipment if they are protected by
TAURUSTM Series Uninte~ruptible Power Systems. You are assured a continuous supply of clean. transient-free power no. matter what. Our catalog tells more ... why Taurus Systems offer
higher "efficiency... how their modular sub-assemblies simplify
maintenance and reduce downtime ... how our line. which includes inverters and frequency changers. plus our 24-hour
nationwide service provide the kind of power failure insurance
your equipment needs. Send for our free cafalog today.

~ NOVA UNlriTEIIRUPTIaLEPOWER SYSTEMS
..

Nova Electric Manufacturing Co., Dept. 0-48
263 HillsideAve., Nutley, N.J. 07110(201) 661-3434
See us at the NCC Show, Bj)oth #_1165
CIRCLE 176 ON READER CARD

Free 48-page catalog to help you
increase computer room efficiency.
The Minicomputer Accessories' new 1978 Summer Catalog is yours for the
asking. Our same-day shipment policy means you' get your order when you
need it. And a full, no-nonsense guarantee on every product assures your
satisfaction.

Mr. Daniel is an attorney with the
Washington, D.C., law firm of Hogan & .
Hartson. He has worked in the government to design and employ computer
techniques to assist in the public
administration of legal systems, and
has participated in computer litigation.
Experienced in the use of computers for legal research and document retrieval, he has directed a course for the
District of Columbia Bar Assn. in 1977
on computer assisted legal research
and litigation support. Mr. Daniel is
also the editor of a forthcoming introductory handbook on computers and
the law, published by the American Bar
Assn.
"

Pages 38-44 are full of cables/connectors
9 pages give you practical, reasonably
priced media" storage alternatives.

you jO'd" today and

,,,dv, tomo""",,

Pages 11-19 give vou same-day shipment on
guaranteed medIa while saving you money.
Page 3 introduces'you to an
air-new software calculator.

Pages 34-35 offer you 9 ways to
improve your software designs.

Minicomputerr
Accessories
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e:::

For your free catalog circle No.

on inquiry card.

130 S. Wolfe Rd. • P.O. Box 9004
"Sunnyvale, CA 94086· (408)737-7777

Mr. Paller is president of the Washington, D.C., data processing firm of
Applied Urbanetics, Inc., and a specialist in forensic data processing and
presentation. He has worked both
inside and outside government, directing development of computer systems that translate large volumes of
data into graphic management-oriented summaries.
He has testified as an expert in Federal District Court and in proceedings
of the Federal Trade Commission, and
has directed a series of workshops for
George Washington Univ. on Effective
Congressional Testimony and Effective Statistical Presentation.
CRTRMRTION

There are some things you should
be able to depend on ... day after
day ... year after year.
When it comes to multiplexers,
what makes better sense than to
select the world's most experienced communicator as your
supplier?
We provide not only the intelligent answer to your multiplexer
requirements, but also the answer
to network demands where continuous, uninterrupted operation
is the top priority.
The System 4100/1 Intelligent
Time-Division Multiplexer.
Meets your needs when you combine asynchronous lines with a
minimum number of synchro.,
nouscircuits.

The System 4100/2
Statistical Multiplexer.
Combines statistical multiplexing and an advanced data link
control providing maximum
bandwidth utilization and error
protection through automatic
repeat request (ARQ) protocol.

reconfiguration directly from
the control panel for maximum
reduction in costly downtime.
In service too ... the System 4100
lives up to your dependability
needs with more than 100 service
centers across the country, ready
for rapid response when needed.

The Data Dependables.
Both are specifically designed to
reduce communications costs
and provide the high reliability
you would expect from the
people who have been transmitting transcontinental m~ssage COil tact liS today for fill! details.
traffic for over a century. System
4100 dependability is built in
through the use of the latest in
II
III
microprocessor design and in
A Western Union Teleprocessing Division
LSI technology. The System
82 McKee Drive, Mahwah, N.].07430
4100 lets you perform network
.. Phone (201) 529-6333 Telex 13-8953

\lVestern Union
In'ormatl·on Sys4ems

See us at ICA, Booth No. 126, and at NCC, Booth No. 1310
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DIGIT1L,1I1 ·1878.
CATCHING THE ANSI STANDARD
MUMPS.
MUMPS, the interactive
data base management
system was pioneered
at Massachusetts General Hospital in 1967.
Digital has been in the
forefront of its development ever since.
Now Digital an_." ....,,;;.r.,7'"~r:'i nounces DSM-11, the
first implementation
of ANSI STANDARD
MUMPS language
to become available from a major
computer manufacturer. Unique features of DSM-11 include journaling,
spooling, distributed data base support, support for up to sixty-three
jobs and eighty terminals, and data .
base capacity from 7.5 million to 1.4
billion bytes. To find out how to get
MUMPS, check the coupon.

TECHNICAL ASPECTS OF DATA
COMMUNICATIONS
NOW IN ITS THIRD PRINTING.
THE ULTIMATE DISTRIBUTED
PROCESSING DEMONSTRATION.
DECNET. LIVE AT NCC.
A 36-bit DECSYSTEM-2020 running the TOPS 20 operating system
will be hooked up to a 32-bit VAX11/780 running the VMS virtual memory system and these will be hooked
up to a 16-bit PDP-11/34 running
RSX-11. If you ever wanted concrete
proof of DECnet's ability to link together different architectures, word
lengths, and operating systems,
come to Anaheim, June 5, and join
the crowd in the West Hall. And if you
want to read about why such acrobatic networking can be vitally important
to you, check the coupon. (The secret
is matching the computer to the job!)

The Digital Press announces the
third printing of Technical Aspects of
Data Communica.
tions. Just $19.95. To €
order yours,
check the coupon
and include.
check or money
order.'

DIGITAL BRINGS ITS OWN TOMORROWLAND TO NCC AT ANAHEIM.
The National Computer Conference has never seen, and may never again see, such
an array of major new products from a single company as will be on display at the Digital
Booth June 5 through June 8.
_
In one corner, the VAX-11/780, rapidly becoming recognized as possibly the best
FORTRAN machine ever made. In another, DECSYSTEM-2020, the lowest priced fullcapability mainframe in the world. In a third, a PDP-11/70 running the newTRAX, a
complete transaction processing system with specially designed block mode terminals
that is easy on the user and easy on the pocketbook. And in the last corne~, three
computers, two of which are important new versions of established favorites, and the
third participating in a dramatic demonstration of the new DECnet Phase II networking
software. On the systems, the new RK07, the new RM02, and the dramatically new
RL01 disk drives, new terminals, and a new tape drive.
And in the middle of the floor, for the first time ever,an entirely new Digital family
of products asyet unannounced. Six of them. West Hall,on the way to the cafeteria.
And if you can't make Anaheim, check the box. We'll send you a show package
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IS THE $250,000 VAX A BETTER
FORTRAN MACHINE THAN
THE $9 MILLION CDC 7600?
The incredible performance of
the VAX-11/780 minicomputer, in
benchmark after benchmark, is making serious FORTRAN user.s wonder.
'The 7600 is faster, of course. But VAX
speed is exceptional. 1050K
Whetstone instructions single precision - 711 K Whetstones double
precision -fast enough for most 7600
users. And then ... The difference in
cost, and all that implies. Take
throughput. If the 7600 is twelve times
as fast, you can buy a dozen VAX's,
get the same throughput, and save a
cool $6 million! FORTRAN users who

think speed but really need
throughput take note;
And there is the matter of program size. VAX virtual memory, and
a gigantic 32-bit address size, allow
directly addressable programs 1,000 times larger than
the 7600! FORTRAN users who think
they need a 7600 for large programs
also take note. Or take pencil and
check box.

THREE SALES IN THE SUNSET.
Digital Sale daysare drawing
to a close. Have you placed your
orders yet? Better hurry.
Memory Sale ends May 31.
Spares Sale ends June 30. Logic
Products Sale ends June 18.
For details contact your local
Digital sales office; Quick.

t--------------....

NEW DECSYSTEM·2060·T
JOINS ARPANET.
Introduced just three months
ago, the new high end member of
the DECSYSTEM-20 ·mainframe family has already landed a prestigious
job in ARPANET and is successfully
at work inside a lab at a major university in Boston. To find out why this
mainframe is so instantly successful,
check the coupon.

t

mo

~D~D
Digital Equipment Corporation, Maynard, MA 01754.
Eur~pean headquarters: 12, avo des Morgines, 1213
••
.,
Petit -Lancy/Geneva.
.
In Canada, Digital Equipment of Canada, Ltd. (PRICES APPLY IN U.S. ONLY.)

Tell me more about: D Show Package D VAX-11/780 D MUMPS D58
D DECnet D DECSYSTEM-2060-T D DECSYSTEM-2020 D TRAX
D Send me TECHNICAL ASPECTS OF DATA COMMUNICATIONS
_ _ _ _ _ _ _ _ _ _-"---'-""'-'---''--------'litle . .:. . _ _-'--_ __

_ _ _ _ _ _ _ _ _ _ _ _State _ _ _--'--~·Zip---~
Mail to: Digital Equipment Corporation, 129 Parker St. (PK 3__ ~YM18), Maynard,
_ _ _ _ _ _ ' _ _ _ _ _ _ _ _ _ _ _
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Measure for Productivity
by Donald E. Peeples

Measuring company-wide productivity across 14 data centers required a small initial
investment in software, five man-days per month, and some machine time-cheap,
considering the return.
Data processing, the agent of productivity measurement and improvement for
many departments in a company, in most
cases is woefully lacking in performance
standards itself. A dp department can be
considered to be giving excellent service
by some users, yet not measure up to criteria applied by others. Data processing
management is pushed and pulled between opposing philosophies and usually reacts to whatever shrine the boss is
worshiping at the moment.
GTE Data Services (GTEDS), struggling
with similar problems and with an inability to articulate improvements we
thought we were making, developed a
system of measurements analogous to
typical measurement programs of our
customer groups. The technique, very
simple in concept and implementation,
was started in the computer operations
area and was so successful it was expanded into the systems development
function in 1975. Today, most of the dp
budget is under some measurement
program.
Our business involves managing 14
data centers for as many individual telephone companies. Thus the measurement program is implemented in centers
ranging in size from an IBM 360/40 shop
with 22 people to a site with three IBM
370/165s and 300 people.
Being a typical data processing organization prior to beginning the measurement program, we encountered various inhibitors in establishing it:·
historical data either was not available
or was inconsistent; there was a lack of
agreement within user departments on
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what constituted reasonable service
levels; the interrelationships of dp functions were (and are) sometimes subtle
and not conducive to measurement;
and, finally, the business we are in is
constantly changing, causing reevaluation of any objectives we did establish.
In short, our dp operation looked just
like everyone else's.

"Improvements" will occur
in all measured functions,
so make certain they are
in the best interest
of the total enterprise.
In spite of these, we developed several objectives to guide our program:
1. E~tablish performance objectives.
We wanted to establish an objective or standard of performance for
each data center or project such that
the manager of each unit would accept the measurements as truly representative of his performance. This
is a tough (but not impossible) task
in data processing where one is dealing with such a wide variety of
operations.
The objectives should reflect
some improvement in performance for every item and be
weighted in accordance with the
primary goals of the organization.
2. Record and report total performance. We wanted a method which
was acceptable to both the customer and to our own management. Too often the only event re-

3.

4.

5.

6.

7.

membered of dp is the last payroll or
systems project that was late or in
error. We wanted a method of
smoothing over infrequent, isolated problems with acceptable statistics indicating a history of good
performance.
Provide a basis of comparison. We
wanted to provide a standard basis
of comparing projects and centers
as an aid in determining future requirements as well as in indicating
areas where ·cost reductions could
be made.
Maintain historical records. An objective was to maintain historical
records in as many areas of the business as possible for spotting developing trends in service and performance. We also wanted to be able to
adjust erroneous objectives based
upon actual history.
Measure and compare performance. It was essential that we be
able to measure and compare performance of one data center or project to another. Unique procedures
or a stream of exceptions would
make the program unmanageable.
Foster competltlve spirit.· We
believed that competition could be
an incentive for improving servi~e
and performance.
Provide management and customer visibility. We considered it
very important to demonstrate to
various executive, customer, and
other user groups that data processing management was concerned
about
increasing
productivity

while improving the overall quality
of its products and services.
Assuring top management that the
data processing resource is being well
managed and controlled has never been
more important. With the acceleration of
on-line systems, a data base hierarchy,
and the ever growing minicomputer activity, the dp department takes on an increasing level of management complexity. As many functions as possible must
be removed from the "art" category of
management. As developed at GTEDS, the
measurement program attempts to bring
a more scientific and credible approach to
the major functions of managing a d p installation. By focusing dp management
and user attention on specific costs and
on sensitive user-related services, appropriate leverage is applied to generate a
broad spectrum of improvements (see
Table I, page 224).
Operations
It is certain that we have not completed the process of data processing
measurement even though we have been
at it for six years. New work function relationships and methods for improving
productivity are constantly being
learned. However, our experiences have
shown that computer operations and its
outputs are significantly easier to measure than is the systems development process. While both functions have been embraced in the GTEDS program, the
operations area was begun first because
of a greater availability of productivity
data and a relatively clearer understand-
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ing of outputs.
The computer operations measurement program is divided into three major
parts: timeliness in meeting output schedules, local systems development support
(the systems development function is considered as important a customer as any
other), and computer efficiency (really a
measure of the utilization of both labor
and equipment).
Our productivity measurement and improvement program, for operations and
for all other branches of dp, is basically
one of awarding "points" for meeting
goals. The system may sound simple,
but we've found it leads to impressive.
performance improvements. Its success
depends largely on how well management weights each aspect of performance, but it allows fo·r easily changing
the weightings as management learns
more about productivity measurement.
Thus each organization which adopts
the method will establish its own weightings as GTEDS did. In all likelihood, those

Certain managers had
even taken to hanging
signs saying "This Unit
Out of Service" to
prove they could do
without them.
weightings will be different from ours,
and will change with time. Our specific
ratings, then, are shared primarily for
understanding the method.
.

The first weighting applied to computer operations was intended to reflect
that the department's effectiveness-in
supporting outside departments and the
systems development group-is more
important than the efficiency with which
its hardware is used. Specifically, the
timeliness and local support aspects were
given 66% of the total points, but the detail of how points are awarded requires
some explanation.
Efficiency measures
The points for efficiency were initially
established from studies done at various
computer centers before this particular
measurement program was begun. Historically, of course, computer utilization
measurement has received much more attention than any other aspect of dp. Some
of this earlier measurement was quite
imaginatively done. Certain managers
had even taken to hanging signs ("This
Unit Out Of Service") on individual devices for 30 days at a stretch to prove their
centers could operate with fewer
resources.
Our interest was in driving up computer utilization, increasing the productivity of all computer room resources,
and, in essence, extending the life of current equipment. The financial return of
this part of the program has been significant. During the first three years, equipmentexpenses were reduced 14.7%,3.6%,
and 6.7%-reductions amounting to $1.4
million-and this was done while workload was increasing at a 12% annual rate.
Today, the efficiency side of the mea-
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surement program is used primarily as a
cost-avoidance instrument. The standard criteria for GTEDs-wide service and
equipment afforded by this measurement provides a ;quantitative basis for
management analysis of proposed configurations and equipment additions.
Reruns. We are tracing the percent of
rerun time to total computer time. The
percent of dp-caused reruns are measured, although reruns for all causes· are
recorded. The objective is that dp-caused
rerun time should not exceed· 2% of all
computer hours.

stallation. It has been proven, to us at
least, that management expertise and organizationare more meaningful than installation size.
Multiprogramming activity percent
(MAP). The MAP measurement relates to
the efficiency of job mix on a single computer. It is calculated to increase, to a certain level, the running of concurrent jobs
on a single computer. Basically, the
theory of the calculation is that there
must be more than one job in operation to
register any MAP at all. The formula used
is:

To create an incentive for higher degrees of improvement, points were distributed in increments of 0.5%. In other
words, a center that only had 0.5% rerun
time got four points; centers having 2%
received one point, and over 2% qualified for zero!
% Rerun to total utilization

0% - 0.5%
0.51% - 1.0%
1.01% - 1.5%
1.51% - 2.0%
Over 2.0%

Points
4
3
2
1

o

There has been no particular relationship of incidence of reruns to size of in-

MAP=

T-M

(P - l)M

EXHIBIT I - Summary of GTEDS Measurement Performance Indicators

%
Measured Function
I.

Points
Allocated

Improvement

Ending
Average
Performance
Level

Unit of Measure

Period Under
Measurement

CPU Cycles
CPU Hours
CPU Hours
Meter Hours Per Device
Meter Hours Per Device
Meter Hours Per Device
Meter Hours Per Device
Ratio of Hours
Ratio of Hours
Jobs/Control Hours
% Within 24 Hours

6
6
6
6
5
6
6
4
3
3
5

Yrs.
Yrs.
Yrs.
Yrs.
Yrs.
Yrs.
Yrs.
Yrs.
Yrs.
Yrs.
Yrs;

+29%
+23%
+22%
+57%
+14%
+35%
+23%
+56%
+39%
+80%
+ 5%

86.7%
57.2%
1.4%
368 Hrs.
610 Hrs.
450 Hrs.
452 Hrs.
2.0%
1.33 Hrs.
17.0 jobs
97.7%

8
8
22
38

100% On·Time Objective
98% On·Time Objective
95% On·Time Objective

6 Yrs.
6 Yrs.
6 Yrs.

+ 3%
+ 9%
+ 3%

99.9%
98.6%
98.7%

8
8
8
4
28

Project Quote
Project Quote
Project Quote
Performance to Objective

6 Yrs.
6 Yrs.
6 Yrs.
6 Y~s.

+6.2%
+13%
+ 2%
+23%

98.7%
99.7%
99.7%
97.1%

Data Centers
Efficiency Indicators
Computer Utilization
Multi Programming
Reruns
Device Util ization - Tape
Device Utilization - Disk
Device Utilization - Readers
Device Utilization - Printers
% Labor Overtime
Computer Hour Per Operator Hour
Jobs Per Data Control Hour
Test Turnaround

4
5
3
4
2
2
5
5
2
2
34

Effectiveness Indicators
Timeliness
Class A Priority
Class B Priority
Class C Priority (8 Systems)
Local. Systems Support
Projects On-Time
Projects Within Cost
Projects Weighted By Size
Problem Response

II.

Systems Development (Long- Range)
Development
. Schedulable Activities

70

Activities to Schedule

2% Vrs •

+19%

95.5%

10
10
10
20

Project Quote
Project Quote
Project Quote
Performance to Objective
Aged Over Objective
1000 Li nes of Code
1000 Lines of Code

2%
2%
2%
2
18
2
1

+ 9%
+21%

97.5%
99.0%
98.2%
99.7%
3.6%
.058
1.86 Hrs.

Maintenance
Enhancements On-Time
Enhancements Within Cost
Enhancements Weighted By Size
Problem Resolution
Proble~ Balance .
Problems per
Support Hours per

10
10

Yrs.
Yrs.
Yrs.
Yrs.
Mos.
Yrs.
Yr.

+36%
+67%
+59%
+47%

* INSIGNIFICANT CHANGE
Table 1. The measurement program was started in computer
operations, and after it proved itself there was expanded to include systems development and maintenance. Now most dp-
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related functions are included, andalmost all have shown long
term improvements.

C I=lTI=l M I=lTI 0 N

Where:
T = the gross elapsed clock time in
hours. Gross hours refers to all
time of all jobs in all partitions or
regions of the computer.
M = cpu meter hours, the actual meter
time for a month.
P = partitions or regions or what is
specified as optimal concurrent
problem programs. (Some typical assignments to memory size
are: Dos=3, os-256K=3, 512KB=5,
1MB = 7, 2MB = II.)
A 65% multiprogramming index is the

For local systems support,
the objective was to force
concentration on what
is quoted.
objective, and qualifies for a maximum of
4 points.
Device utilization. This measurement
has been extremely profitable. High standards of performance have been established for each kind of device; with the exception of disc, they are based on average
hours per device per month: 2 points are
awarded for 475 hours or more on a
printer or card reader; 2 points for 400
hours or more on a tape drive.
Disc and tape management are also
rated. Efficient track utilization measured by the proportion of improperly
blocked disc data sets, is worth 2 points.
Disc allocation-measured by the proportion of allocated but unused space-is
worth another point. Properly blocked
tapes are worth 2 points. And what we
call "short files" is worth I point; we measure this to isolate short tape. files which
ought to be moved to disc. Currently 70%
of all disc and tape data sets must meet
these test criteria to qualify for the points.
Percent overtime to regular labor
hours. This particular category measures
the amount of labor overtime for computer room and support personnel. All
hourly personnel connected with computer operations, exclusive of systems
and programming, are included. Maximum points (4) are awarded for using 2%
or less overtime.
Computer operator hours. Studies
were performed to determine what labor
was spent servicing various computer
room components such as consoles, tape
drives, disc drives, etc. A "par" was established for each component based upon
the average hours required in the data
centers. Five points are awarded for making par or beating it by being able to operate with less labor than planned. The
labor hours objective is adjusted each
month for swings in cpu meter hours,
which compensates for additional or decreased work. As II o devices are added or
eliminated at a center, a corresponding
addition to or reduction in labor is
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anticipated.
Job steps per data control hour. The
objectives in this area were based upon
history in our work environment and include a count of job steps staged and processed by data control personnel. Maximum points (3) are achieved by
producing 15 or more job steps per data
control hour (os/vs centers) and 5 or
more for DOS centers.
Test turnaround. Test turnaround,
while perhaps more properly cohsidered
a "service" measurement, is included
within the computer category for management purposes. Two points are
awarded if 90% of the tests are turned
around within 24 hours.
This completes the computer operations segment of the measurement, where
a maximum of 34 points can be awarded.
The next major section of the program is
the timeliness measurement.

Effectiveness measu res
Timeliness. The timeliness category
simply records, tracks, and measures performance in delivering the most significant outputs of the data center. Since all
our data centers are involved primarily
with telephone company reports, we were
able to standardize on the objectives by
specific output. As many outputs as one
may wish to isolate could be .included.
However, there are three major parts:

• outputs which have a 100% on-time
objective;
• outputs which have a minimum 98%
on-time objective; and
• outputs which have a minimum 95%
on-time objective.
Thirty-eight points are distributed over
all output types in whatever manner one
chooses to emphasize. Generally som:e
points can be won in each category for
"acceptable"-though not perfect-performance. However, points are also
deducted for unacceptable performance
in critical service areas.
It is also an important feature of the
program to let the customer user group
determine whether an output is on time,
or the degree of lateness. In some isolated cases you might find an unfair or
leveraged customer ranking, but usually this technique will provide gains in
user awareness and cooperation not previously experienced-especially if user
groups were properly introduced to' the
objectives at the beginning!
Local systems support. The objective
in this entire area is to assure that local
system projects are completed within the
time frame and cost quoted. These projects, by nature, are relatively short range
development activities or enhancement

Measurement Program
The cost to implement and administer a
measurement program fits easily within
the budget of even a small data center.
The first requirement is a computer
Job Accounting System that extracts
time accounting information from computer resources and summarizes it into
measurable statistics on hardware performance. GTEDS uses the Job Accounting Report System from Johnson Systems, Inc.
On the human resource side, a project management system is used to ca pture systems and programming time
against approved customer requests for
service. Such a system not only provides timely information for tracking
project progress against a work plan, it
also provides historical data for measuring schedule and cost estimate perforinance. QUICK-TROL from Quality
Data Products, Inc. is used.
These software packages are available for around $6,000 each. In addition, to measure disc and tape management, the ALERT package from COMTEN,
Inc. is used. It runs around $9,000.
From an administrative standpoint,
approximately two man-days a month
in each data center and three additional
man-days at headquarters are spent
compiling the results reported by the
various data centers and producing the
final summaries.

In addition to installing the software
and writing a few interface routines, the
initialization of a measurement program will require a review and possible
update of operating standards covering:
• the method of controlling and reporting job reruns
• JCL job accounting conventions
• procedures for submitting and
controlling tests
• procedures for schedulingjobs and
reporting late outputs
• a formal method for securing customer approval and project team
commitment on costs and schedules for all systems and programming work
• a formal method of documenting
problems on existing operational
systems
This effort of reviewing and updating operating standards as well as setting the measurement objectives can
easily be handled by one full time staff
person working with the data center line
management.
~
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DATA CENTER PERFORMANCE REPORT
AVERAGE RANKING SUMMARY POINTS
...........-........_......... .

and maintenance of existing systems. The
operative word in thi.s section is "quoted."
Before implementing the measurement
system, GTEDS was frequently late and
over cost on many projects. The objective was to force concentration upon
what is quoted.
In order to maintain a smooth trend in
this area, six month-to-date statistics are
used.
A maximum of 28 points are awarded
in this section:
.
Maximum Points
Category
8
Projects on time.
8
Projects within cost
Within costs/weighted by size 8
4
Problem response
Total

28

Projects on time. Maximum points (8)
are awarded for those system projects
completed within the originally quoted
completion date or approved variance
caused only by: a reordering of priorities
at the customer's request, or a change of
job specifications by the customer. One
must complete 950/0- 100% of all projects
on time to get the full 8 points. The following areas measure the ability to
achieve "within" the quoted estimate.
("Within" means within a window of +5%
or -20% of the approved estimate.)
Projects within cost. To get all 8 points,
one must be within the total cost estimated 99%-100% of the time. If performance is below 92%, no points are
awarded.
Within cost/weighted by size. This
category was created to piace a heavier
weight on large project completion within
estimated hours. "Within cost/weighted"
is the hours worked on projects completed within cost estimates as a percentage of hours worked on all completed
projects.
The idea here is if you must overrun an
estimate, do so on a smaller, and presumably less important, project. Eight
points are awarded for a range of 98%100% performance with fewer points
granted for poorer performance.
Problem response. A total of 4 points
are awarded for resporisiveness in repairing errors in an operational system (maintenance). Maximum points are attained
by resolving problems within 30 days
more than 95% of the time. Negative
points are charged when problems reihain unresolved over 90 days.
Bonus. There were two areas where we
wanted to place some emphasis, but realized there might be extenuating circumstances that would prohibit universal
achievement. These are included as a
bonus category for those managers and
centers who, over all obstacles, were
able to achieve extraordinary results~
A bonus is awarded for anyone who
could meet original project estimates
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Fig. 1. Two-thirds of the points awarded for computer operations performance go for
improving service, only one-third for efficient use of resources. The plot above tracks
company-wide improvement.

even though the customer admitted a specification or priority change. This item
provides an added value benefit to customer relations by motivating data processing management to overcome certain events normally considered beyond
the control of data processing. Two
bonus points are available for this
achievement.
Two more bonus points are awarded
for centers which can keep their cpu utilization at 90% or greater. This is not
enough to jeopardize the s'ervice categories, but rewards a good, well managed
operation where service levels are high
and utilization is maintained above objective levels.
This completes the detail procedures
behind the computer operations productivity measurement. A monthly data center performance report with all statistics
is provided to each data center manager. A three-year graph of total points
earned for each data center and a yearto-date average of total points for each
center is calculated.
This year~to-date average is used for
ranking purposes, with the center achieving the most points being ranked number
one in the company. The total company
trend of points since the program was
begun shows the overall data center improvement experienced (see Fig. 1).
Systems development
The systems development measurement program, similar to that for data
center performance, is a self-contained
system of indices based on the various
work functions involved in this process.

The success in data center measurement
was so outstanding that the concepts were
extended to the long range systems development function in 1975.
The program developed is divided into
three major sections: development measurement,
maintenance / enhancement
measurement, and administrative
measurement.

The COniq;~ter operations
area and Its outputs are
easier to rheasure than
is syst~niS development.
Again, an attempt is made to balance
the total management responsibility for
systems development by placing empha.sis, as signaled by an allocation of points
or index, in varying degrees based upon
our own judgment of what is most important during the entire development cycle.
Development and/ or maintenance receive a weighting of 70 points each. If a
project does development work only, it is
measured in the development category
only, as is the case when a project has
maintenance responsibilities only. If a
project has both development and maintenance responsibility, the points scored
in each category are averaged to yield a
point value no greater than the 70 total
points allocated to these activities. The
administrative category makes up the remaining 30 points to provide a total possible index of 100 for all functions.
Development measurement
As indicated, the basic objectives in the
CRTRMRTICN

e long distaltce
praltter.
Introducing a printer
with communications talents,too.
Our Data 100 remote
communications printer.
It's designed for use in
telecommunications systems
requiring a "receive only" remote
batch terminal. Via industry
standard protocols using
dedicated 4-wire or switched
2-wire lines from any host
computer system employing the
supported protocols.
Including IBM
Bisynchronous 2780 and 3 780.

The Data 100 remote
communications printer can be
used in various communications
environments. Such as multi-drop
and switched line applications.
In multi-drop uses, each
unit can be addressed separately
by the host computer. In switched
line applications, the unit can be
dialed up for automatic answering
and communications.

Want more information?
Phone one of the numbers below
or your nearest Data 100
sales office.
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multifunction data processing
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62.5, 125,250 and 300 LPM
shown in optional
Whisper cabinet.

NEWPORT BEACH CA (714) 549-0982. SANTA CLARA CA (408) 732-1530. BRAINTREE MA (617) 848-6100·
SOUTHFIELD MI (313) 358-3984 • EDINA MN (612) 941-6500· CHERRY HILL NJ (609) 665-5141 • WOODBRIDGE
NJ (201) 634-7800. HOUSTON TX (713) 777-4413 • McLEAN VA (703) 790-5560· TORONTO CANADA
(distributor) (416) 495-0222 • HEMEL HEMPSTEAD ENGLAND (0442) 66511 • BRUSSELS BELGIUM 251-69-72·
FRANKFURT GERMANY 72-04-71 • PARIS FRANCE 630-2144· MILAN ITALY (02) 659-52-32
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PRODUCTIVITY

PARS/KLOC

PROBLEMS PER THOUSAND LINES OF CODE

.150.

development side of the equation are to
force detailed planning and to control the
schedule. The philosophy here is simple:
if planning is emphasized at a detailed
level early in the dev~lopment cycle and
before quoting any delivery dates, a better overall estimate will be provided and
the less likely one will have a major embarrassment at the end of the project.
A project which is entering the development cycle must have a detailed work
plan. Each task, subtask, or "activity" of
a stage is estimated both as to the level of
effort required and when it should be accomplished. By our definition, an activity may not be greater than 120 hours.
The activities included in that plan are
what the project is measured against; and
the measurement continues throughout
the applicable stage of development.
The team can be behind one month,
catch up the following month and recoup some lost points. However, if the
final estimated stage date is missed, the
project gets zero points that month and
every month thereafter until the stage is
completed. The process :3 repeated for
each subsequent stage and the team gets
to start fresh at the beginning of each
stage. The total year accumulative effect
of prior missed commitments, however,
will be a continuing part of the team's
overall measurement.
Points are awarded based upon the degree of attainment of the activities completed to date. Those projects completing all their activities on schedule get the
full 70 points and will continue to do so
each month if they meet or exceed their
original plan commitment. Similar to the
data center performance program, a scale
is created for awarding points for "acceptable but not perfect" performance.

A programming or
development productivity
index based on thousands
of lines of code seems
feasible.
Plans are adjusted only upon permission of the customer monitor group and
only when additional specifications are
added to the project descriptions. Simply
being behind schedule is not cause to readjust this measurement.

Maintenance/enhancement
measurement
A project team may have responsibility for maintaining an earlier release of
a system while developing a more modern version. In these cases, the project
manager' is measured in both functions-development and maintenance.
GTEDS project teams are measured on the
effectiveness of their support of over two
million lines of code in 17 data centers
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Fig. 2. The problems per thousand lines of code measure is directed toward the
quality of the code when it first goes out the door. Thus the cumulative number of
problems discovered is divided by the months in service to yield the index plotted
above.

across the ,V.S. and Canada.,
Enhancements. The maintenance category is comprised of numerous subcategories. The first of these is enhancement
work, which is similar to a work order--;adding new function to an existing
system.
Problem response. Measurement of responsiveness in correcting bugs in operational systems is also important. The general idea is to reduce cost and improve the
speed at which we are a,ble to exorcise
these little devils from live production
systems.
Six month-to-date statistics are maintained in the problems segment of the
measurement, which means one month's
poor performance by any project will
carry forward for six full months of
measurement.
Also included in the maintenance section of the program are two calculations
which indicate the quality of systems installed and the productivity of the maintenance function.
In "Problems per thousand lines of
code," measurement is directed toward
the quality of the system as it leaves the
development door and goes into service.
This measurement is intended to build incentive to that end.
Problems per thousand lines of code
(KLOC) is calculated by dividing the number of problems discovered by the months
the code has been in use. This measurement relates the total number of program change problems received over the

life of a product to the total number of
lines of code in service. A number of
problems are expected upon the new release of any system. However, an incentive is created to reduce those problems as
quickly as possible by awarding points on
a constant level.
The trend of performance for all projects supported since the measurement
program began is shown in Fig. 2.
Similarly, we try to use fewer "support" or "maintenance" hours in order to
generate additional development capability. This is an effort to reduce the overhead of the systems cycle. Support hours
per KLOC is calculated by dividing the 12
month average of hours spent resolving
problems by the thousands of lint') of
code supported. Progress to date is
shown in Fig. 3.
Our current use of new concepts, such
as structured programming, on-line
maintenance and perhaps data base constructed systems, should reduce maintenance requirements and be reflected in
future trend lines.
We also considered developing a programming and / or total development productivity index based upon thousands of
lines of code, which appears to be feasible. However, existing data was insufficient to include such a calculation in the
current GTEDS measurement program.
The necessary variables now have been
tracked for two years, and such an index
has been included in the 1978 program.
Administrative. A combination of 30
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Fig. 3. Support hours are figured by dividing the 12 month average of time spent resolving problems by the number of lines of code in service.

points is awarded in two areas referred to
as "administrative." Basically, good budgeting of productive labor hours and
computer test requirements are
rewarded.
Composite weighting. Upon comple-

tion of each of the measurable systems development categories discussed, the total
points earned in each section is related on
a performance scale of 100. Each project
is then placed upon a ranking chart and
compared to every other project.

There are many permutations and
combinations of work relationships in the
systems development function and coming to grips with good productivity and
quality indices is a constant challenge.
The essential ingredient to a viable program is a continuing awareness of discrete functions which can be related to an
increase in output or quality .
As indicated earlier, there has not been
the experience in the systems development functions as in field operations;
however, improvement has been noted
monthly since this program began. Fig. 4
shows the monthly trend of overall performance for systems development.
A year-to-date comparison of each
project's monthly score is kept and each
project compared to each of the other
projects on a point basis. Whether or' not
the number one ranked project is that
much better than the last place project is
debatable at this time. It is clear, however, that the top projects on this measurement basis have indeed resolved
more of their problems-better balanced
the demands for competing resourcesand generally are responding to customer needs better than the "bottom scoring projects.
Measuring causes change
What are the overall results ofthe measurement programs? As the procedure
basically measures performance but does
not in itself change performance, one

Check them all out - MSA,
Software International, UCCand when you're through check us,
AMS, American Management Systems. You'll know the
difference. We're doing things differently so you don't have
to. After seven years of management consulting, custom
program development and researching the needs of today's
management, AMS has introduced GFS, General Financial
System. GFS handles all yourfinancial applications. With
GFS you define the parameters. You don't need to
compromise your existing accounting procedures or
reprogram interface fi les into predefi ned formats. GFS ta i lored to today's needs and tomorrow'ls growth.
Available on DEC PDP-ll & IBM 360/370.

ams .

American Management Systems, Inc.
Accounts Payable .. General Ledger
.. Accounts Receivable .. Proiect Cost

1515 Wilson Boulevard. Arlington. VA 22209. (703) 841-6000 • New York
(212) 233-1500. San Mateo (415) 573-9481 • Chicago (312) 648-5555
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SYSTEMS DEVELOPMENT PERFORMA,NCE REPORT
100 -

might not expect to observe any changes.
However, as noted in Table 1, long term
improvement has been experienced in all
categories so measured. The measurement system utilizing a distribution of
weights, attempts to reconcile what some
people call "conflicting objectives," but
is, in essence, a balancing of objectives.
The measurement program simply highlights the degree to which management is
successful in this balancing act and concentrates data processing management
attention on doing just that.
The program is achieving the overall
objectives established. Data processing
can now defend the resources used in a
data center or development project and
provide either a record of good service
performance or the means to identify
causes when standards are not met.
Maintenance of performance statistics
also takes the sting out of unique problems encountered from time to time in a
data center or project. The user community and top management can now follow progress in various service categories and recognize improvements in
productivity as additional work is added
to existing or even lesser resources.
To do it right . ..
A measurement program in data processing can be a very powerful management tool. A successful implementation
will consider the following points:
Establish a track record. A measurement program as discussed here is somewhat controversial in many circles, including any employee group. To be
successful, one should neither force nor
rush a program. It is much easier to begin
a program in the operations area, where
the goals and attainment measurement
are much easier to achieve. Establish a
good track record for goal attainment in
operations prior to tackling the more difficult functions of systems development.
Get the managers' attention. The measurement program should be focused at
the manager level, or wherever the resource decision making occurs. This is
done to measure a manager's ability to
manage resources as well as control the
quality of his product. Such a program
should not be installed at the individual
,or first-line supervisory level, although
certain aspects of it might be.
Don't let the tail wag the dog. Be firm
but flexible. Management must stand by
the standards established and insist upon
a program of accomplishment, but recognize that changes in technology might
necessitate tuning the standards. For
example, the benefits of data base technology have an attendant overhead cost.
Certain measurement goals may have to
be adjusted to compensate for this. Similarly, on-line programming may cause a
more liberal adjustment of some of the
data center productivity goals but, on the
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Fig. 4. The composite index for systems development reflects new products .development, maintenance, and administrative points-all figured on a per-project
basis and lumped together to produce the single measure plotted above.

other hand, should deliver additional
productivity and quality for the systems
development functions. Also, on-line application systems with a requirement for
high availability may necessitate duplexing various facilities, and adjusting the
measurement program.
Expect intangible benefits. Efforts
toward gaining better control of a data
center operation or systems cycle may
yield unexpected benefits. For one, a
measurement program, no matter how
primitive, causes individuals or teams to
concentrate on the measured function,
thus causing them to be performed at a
somewhat higher level. Managers will
manage to the measurement! "Improvements" will occur in all measured functions, so make certain they are in the best
interest of the total enterprise.
A measurement program designed to
result in a comparison of different work
groups generates peer pressure and a level
of competition for attainment, which not
only improves the performance of all
groups, but tends to identify winning
managers. A new spirit of inventiveness
and innovation of measured teams will be
noticed-assuming the program is realistic and the people can identify with the
goals. It is this "trickle-down" motivating aspect of a good measurement program which, of itself, lends added value to
the supervision function.
Finally, senior management and customer or user groups will better respect
data processing management for their efforts in implementing a more professional approach toward the technocracy
over which it presides.
This then is what an MIS measurement
program is. What it is not is a cure-all for
every data processing problem or development effort. One must still.have well
trained and properly motivated people,

and managers with the experience to detect problems and the courage to correct
them. Good estimating techniques, project control mechanisms, and technical expertise are still necessities. And a good
working relationship with users is vital. A
measurement program is simply another
tool which can be used by an alert management to increase productivity and
quality, and to make the overall job of
managing data processing easier.
#

Since June 1971, Mr. Peeples has been
vice president, operations, for GTE
Data Services, I nc., a part of General
Telephone & Electronics. In this position he is responsible for GTEDS' 14
computer locations plus companywide systems development.
Hebegan hiscareerwith GTE in 1957
as a traveling auditor, but had become
GTE Southwest's dp systems manager by 1962. H is career with the phone
company was interrupted only briefly
when he went to IBM in 1966, where he
worked on management information
systems. He returned the next year to
be GTE Southwest's dp director, and
later became GTEDS' regional dp manager, from where he went to his present
post.
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The ~~hand-off!' It's another plus
from OMRON's triple threat.
The triple threat quarterback is OMRON's user-programmable intelligent terminal-the 8035.
8035 scores with up to a 28K memory and peripheral floppy discs for removable, virtual storage.
The running back is our 8038. It's equipped to make all the smart moves-on or off the line. 8038 can
accept-and run with-hand-off PROM programs developed by the 8035-'-saving you up to 40-50% on-line
time. 8038 is microprocessor-controlled, has storage capability and is operator-oriented.
If you'd like to use our hand-off option you can also count on 40-50% savings in hardware costs.
In addition to all the basic plays to control routine disc operations, the software system provides a resident
monitor, a symbolic assembler, editor, debugger and utilities for systems generation, communications and copy
operations. Device drivers are also provided for interfacing with CRT,communicationsadaptors and external
peripherals. Discs provide memory storage and can be used in creating PROMs reflecting a user program. Final
score: it's a winner!
Write or call Michael L. Squires for details and specifications, Information Products Division, Omron
Electronics, Inc., 432 Toyama Drive, Sunnyvale, CA. 94086. (408) 734-8400.
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Teleprinter Terminal Survey
by David H. Axner and Fonnle H. Reagan

There are 2,000,000 teleprinter terminals in the field now, with ,700,000 more
to be added this year. Most of the new ones are on this menu of 145 products from 54 sources.
The computer terminal market will continue to be the fastest growing segment
of the computer industry. The market
has been growing at an annual rate of
about 30%, and this is expected to go
on through 1980. By then, annual shipments are expected to reach $3 billion.
This volume makes for a large population of products, presently pegged at
more than 3 million units when specialized hardware such as teller and
point ~f sale terminals are included.
Teleprinter terminals account for about
1.9 million units of that base, roughly
63%, and their number is expected to
grow by 710,000 members this year
alone ..
Teleprinter terminals, and particularly the ones produced by Teletype
Corp., have been in greatest demand as
low. cost terminals for general purpose
interactive applications such as those
served by time-sharing services. Jhe
most widely used of these terminals is
the Teletype Model 33 KSR, which is
available from Teletype at a purchase
price below $1,000 and from leasing
companies for as little as $60 I month.
Such a price is tough to beat and, until
quite recently, kept the more sophisticated forms of interactive terminals
from seriously impacting the market.
However, cost is no longer the determining factor in selecting a teleprinter
over a display terminal. With the introduction of the microprocessor, crt
terminal costs have plunged, and many
of the so-called "dumb" crt's are now
available for as little as $1 ,200 (or
$1,000 in quantities of 100 or more).
But the microprocessor has found its
way into teleprinters as well. Vendors
have found that the magic device substantially cuts design, development, and
production costs, and that it precludes
obsolescence. Still the fact remains that
printer mechanisms are more costly to
produce than electronic components,
and unless a new technique eliminates
the printing an'd paper-moving mechanisms, or new production methods are
implemented, typical teleprinter costs
will continue to be substantially above
those of basic display terminals.
So why do teleprinters continue to
constitute a large and viable segment of
the interactive terminal market? Simply
because there continues to be a strong
- demand for printed copy; some applications cannot survive without it. Typical examples are messages or records
that must be retained for reference,
reports that must be distributed, printouts for programming, and unattended
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reporting (such as transmission after
office hours, when rates are lowest).
The giants
One company, Teletype Corp.,
accounts for a disproportionate share of
that installed base and dollar volume.
An AT&T subsidiary, its broad family of
teleprinters dominates the market and
forms the primary de facto standard
which most
other manufacturers
emulate.
Teletype's clout was manifested in
December 1974 by the production of the
company's 500,000th Model 32/33which was gold",plated. And that model
represents only half of the firm's production of I million units to date.
Many of those 1 million units are in
AT&T or Western Union private
networks, and are not usually included
in statistics on the installed base, but
they are real hardware nonetheless. And
t,hat brings up some unique aspects df
Teletype's market position. As a subsidiary of AT&T, it enjoys a huge built-in
market, as suggested. Its equipment
reaches end users not only on a purchase basis through its own sales
department, but also on a rental or lease
basis as part of AT&T's Bell System
offerings.
But there, are some drawbacks to
being part of AT&T, too, and Teletype is
forced to operate under several constraints. The major agreement that dictates its market approach is a 1956 antitrust consent decree signed by AT&T,
The decree prevents AT&T from marketing anything it does not use in its own
communications network; therefore
Teletype cannot offer a product until
AT&T has offered it as part of AT&Ts
services. But that hasn't' slowed the terminal maker too much.
Of course IBM is another big force in
the teleprinter business, as it is in any
dp-related activity, even though it
doesri't approach Teletype in numbers
of terminals installed. Of special interest
is the IBM 3767 Communication Termi-

This article and the accompanying
tables are condensed from material
published in Datapro 70, a threevolume looseleaf information service
that includes reports on a wide variety of computer related products. The
42-page report "All About Teleprinter
Terminals" can be obtained separately from Datapro Research Corp.,
1805 Underwood Blvd., Delran, NJ
08075. The price is $12.
#

nal, introduced in 1974 with the company's Advanced Function for Communications announcement. The
product was designed to communicate
with IBM 370 mainframes through the
company's SDLC communications discipline (but it can also speak in binary
synchronous form to facilitate conversion from earlier IBM 2740 and 2741
products).
Although SDLC is not seen as having
an appreciable impact in the immediate
futtire, it is likely that it will eventually
become a de facto standard and more
and more terminals will soon claim to
be compatible with the 3767.
Reading the tables
The accompanying tables summarize
the characteristics of 145 commercially
available teleprinter terminals from 54
sources in the U.S. and Canada. There
are not 145 different products or 54
manufacturers, however. As is 'the case
with the products from Teletype Corp.
mentioned earlier, many of the terminals are available from several suppliers. We felt it worth listing all the
sources since sometimes their pricing or
configuring of the basic products is different from that of other sources.
The information displayed was supplied by the vendors, mostly during the
months of January and February of this
year. Care has been taken to report that
information accurately, but the vendors
should be contacted directly for any
additional data or clarification. (We'll
supply some mechanisms for doing that
easily.)
The tables have been made as selfexplanatory as possible in the space
afforded them, but some background
will be helpful.
Print mechanism
The majority of today's teleprinter
terminals employ serial printers, so
named because they print one character
at a time. Serial printers are grouped
into two broad categories: those that
mechanically strike or "impact" the
paper to produce a printed image, and
those that produce a printed image by
some other means. Based on this key
distinction, printers are generally
classed as either impact or nonimpact
printers.
Both basic printing techniques can be
further divided into two subcategories:
those that produce a "full-character"
(typewriter-like) image, and those that
produce a character image formed by a
matrix of dots. Of the two printing tech-
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niques, full-character prmtmg is the
more favorable form because of its high
legibility and appealing appearance. But
full-character serial printing generally
does not lend itself well ~o printing
speeds above 30 to 35cps. This restriction results from the complex mechanical arrangement required to select the
character, position the print mechanism, and strike the printed image.
Impact printing
The speed limitation on full-character impact printers served as the impetus for printer manufacturers to seek a
different approach that would extend
the upper limit of printing speed for serial impact printers. Their effort led to
the development of the matrix printer, a
compromise (though it has been a successful one) between decreased character legibility and substantially increased
print speeds well beyond 100cps.
The matrix impact printer produces
an image formed by a rectangular
matrix of dots, typically 7 dots high by 5
dots wide. Printing is performed by
moving a print head containing a
column of 7 pins across the paper and
selectively actuating the pins at 5 successive intervals tp form each character.
Centronics,' a leading oem manufacturer of serial impact printers that employ the matrix printing technique, has
attained a speed of 660cps with its
Model 104. The 104 uses four print
heads that move bidirectionally along
the same axis and in' unison, so that
each print head travels across just one
quarter of the paper width.
Though they contain comparatively
few moving parts, matrix printers are
subject to an increased amount of wear
within the print head -as a result of the
succession of pin movements required
to create each character.
The apparent speed limitation for
full-character serial impact 'printers has
been shattered by at least one manufacturer, Printer Technology, which produces the Printec 100, a full-character
unit rated at 100cps. Printer Technology approached the problem with a
multiple-actuator printing technique
that is really a cross between line printer
and serial printer 'technology. This
"print-on-the-fly" technique uses a set of
six actuators, a type wheel, and a
throw-away ink roller. The type wheel
contains three contiguous sets of print
symbols; each set is arranged in a helix
(or spiral) and is serviced by two actuators so that each actuator services one
half of the character set. The spinning
type wheel travels on a horizontal axis
across the paper in unison with the six
actuators moving behind the paper.
General Electric is another company
that has developed a high speed, fullcharacter impact printer for use in typewriter-style terminals. GE'S TermiNet
1200, a high speed version of the successful TermiNet 300 termin~l, employs
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a line printing approach to produce
printed copy at speeds up to 120cps.
The TermiNet's printing arrangement
consists of a type belt containing two
symbol sets that moves horizontally in
front of a row of print actuators. This
"chain printer" technique has also been
adopted by Teletype Corp. in its Model
40 printer, rated at 296 to 416cps.
Numerous teleprinter terminals are
currently available that feature fullcharacter impact printing. and range in
speed from 10 to 30cps. Among the
more popular terminals in this class are

Just ho~ big a force Teletype Corp. is in
the terminal business- was nicely illustrated in October 1974,' when the AT&T
subsidiary produced..jts 500,OOOth Model
32/33 terminal. The' device was gold
pl?lted, apprqpriately, and used only
once-by company president Floyd C,
Boswell to send a message to friends in the
industry.

the IBM 2740 and 2741, which contain a
version of the ubiquitous IBM Selectric
typewriter, the GE TermiNet 1200, the
Teletype family of typewriters, and the
Univac DCT 500, to name a few.
Each of these terminals employs a different printing technique. IBM uses a replaceable "golf ball" print element that
permits the operator to change type
styles rapidly by snapping out the existing element and snapping a new one
into its place. General Electric employs
a moving type belt and a row of actuators, one per pririt position. Teletype,
in its' Models 33 and 38, uses a rotating
cy~ind.er that contains the type fa~e and,
in principle, operates much the same as
the IBM Selectric typewriter. In its Models 35 and 37, Teletype uses a type block
with type pallets embedded in the block;
a single actuator is used. Univac uses a
helical print wheel and throw-away cartridge ink roller, a simplified version of
the technique employed by Printer
Technology.
The Diablo Hy-Type, Qume Sprint,
and Perkin-Elmer Carousel Impact
printers, because of their novel ap-

proach, represent a significant contribution to the serial printer industry and
a challenge to the IBM Selectric printer.
With fewer than 12 moving parts, these
printers (equipped
with stepping
motors) are rated at 2 to 3Y2 times the
print speed of an IBM Selectric. Printing can be performed in either direction
and paper fed either up or down. Character and line spacings are variable,
with up to 120 increments per inch horizontally and up to 48 vertically to' permit proportional letter spacing or incremental plotting.
The print element used by the Diablo
and Qume printers is a flat disk with
petal-like projections called a "daisywheel," while that of the Perkin-Elmer
printer is shaped like a cup with fingerlike projections. At the end of each pro-:jection is an embossed character.
The Diablo, Qume, and Perkin-Elmer
printers offer good-quality printing at a
low noise level, easily changeable type
fonts, and higher speeds than most
serial printers. It's apparent that these
units will become familiar items in the
serial printer market. Many terminal
vendors have included these printer
mechanisms in their products, as noted
in the tables.
Nonimpact pr,inting
Members of the other basic class of
printers-the nonimpact units-employ
various electronic and chemical techniques to produce printed images
formed by solid lines or a matrix of
dots. Some of the nonimpact printing
techniques have evolved from the development of facsimile communications; others were specifically developed for use in high speed printing
applications, where print speeds of bet':'
ter than 2,000 lpm are not uncommon,
or as low-cost alternatives to impact
printing.
The electrothermal (or thermal) printing technique is the most commonly
used of the 'nonimpact techniques and is
employed in the terminals produced by
two leading manufacturers of nonimpact printers, NCR and Texas
Instruments.
The ink-jet technique, simultaneously and independently developed by
A.B. Dick and by Teletype Corp. for
high speed printing applications, sprays
a stream of electrically charged ink
droplets onto ordinary paper to produce printed characters. Character formation is performed by electrostatic
deflection plates that control the direc,tion of the charged ink droplets in much
the same manner as the electron beam
movement is controlled within a crt.
The technique is relatively expensive
and has a limited market potential, as
indicated by the small number of units
delivered. Production of these units has
been terminated by both A.B. Dick and
Teletype. The ink-jet printing technique, however, has been simplified and
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TELEPRINTERS
employed in a printer introduced by
Casio, Inc. as the Typuter.
Another familiar nonimpact printing
technique is the xerographic principle
used in the ubiquitous Xerox copiers.
Although it is a comparatively expensive technique, xerographic printing has
one major advantage over most other
nonimpact techniques: it uses ordinary
paper. Xerox Corp. has combined the
xerographic principle with a computer
technology to produce a 4,000 Ipm
printer that prints on ordinary 8Yz by 11
inch paper.
.
Reliability of most nonimpact printers is comparatively high because they
have few mechanical parts; 3,000 hours
or more between failures is not
uncommon.
There are some quiet environments
where the noise of an impact printer
simply cannot be tolerated. The virtually silent nonimpact printers are
especially desirable in these locations,
but sometimes their inability to produce more than one copy at a time is a
crippling disadvantage.
Terminal types
Teleprinter terminals are typically
available in three basic configurations:
Receive-Only (RO) which includes only a
printer; Keyboard Send-Receive (KSR)
which includes a keyboard and printer;
and· Automatic Send-Receive (ASR)
which includes a keyboard, printer, and
some storage device, often a papertape
reader / punch.
There are three commonly used
punched tape widths and four standard
character code levels (where levels specify the number of bits per character).
Five-level Baudot code is associated
with 11/ 16 inch tape and is used with
terminals like the· old Teletype 28. Sixlevel code is relatively rare. Seven-level
codes, using 7/8 inch wide tape, include Correspondence (a Selectric terminal code introduced by IBM), BCD and
EBCDIC. The most common code is
eight-level ASCII; it is associated with linch tape. .
In recent years, paper tape has
become less important as diskettes, tape
cartridges, and tape cassettes, have
moved in as relatively inexpensive recording media.
Programmable
The term programmable is used here
to identify units operating under the direction of a stored program, either a
user's application program or an emulation program which apes the operation of another terminal (usually one
produced by another manufacturer).
Most terminals have not reached this
level of sophistication, primarily due to
cost; those that have usually employ a
~icroprocessor.
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Editing

Editing, by line and/ or character, featured only on terminals that provide
some form of buffering, allows the operator to correct data that has been
erroneously keyed prior to transmis(sion. Some terminals, such as those that
include a punched tape capability, provide editing by character only. Those
that contain an internal buffer, however, usually permit the entire buffer to
be erased so that a line containing an
error at the beginning can be retyped
instead of having to backspace character-by-character to reach the erroneous
entry. On some of the more flexible terminals, such as those that contain dual
cassette recorders, the editing facilities
include the ability to update an existing
tape. Keyed data can be merged with
data read from the existing tape to produce an updated version.
Communications
Each teleprinter terminal contains a
co'mmuIiications interface that enables
communications between the terminal
and the central computer site. There are
three operating modes: simplex. (transmission in one direction only), halfduplex (transmission in both directions, but not simultaneously), and
full-duplex (simultaneous transmission
in both directions).
Data is transmitted synchronously or
asynchronously. Asynchronous transmission is characterized by the transmission in irregular spurts, where the
duration of time can vary between successive transmitted characters; the transmission from an unbuffered teletypewriter is a good example. Synchronous
transmission implies the transmission of
data in a steady stream. Each transmitted character is .clocked, and the
time interval between successive characters is always precisely the same. The
communications interface either provides clocking or accepts external clocking signals from the dataset.
The transmission speed of the terminal is specified in bps and is usually
limited by the speed of the printer or
other I/O device unless the terminal contains an internal buffer. Buffered operation permits the printing to be performed at the rated speed of the printer,
although the transmission speed may be
much greater. Most teleprinter terminals are unbuffered due to cost considerations and therefore operate at low
transmission speeds.

Parity checking and/or generation
are important features that safeguard
the accuracy of transmitted data. Some
terminals perform only parity checking
on received data, while others only generate character parity for each transmitted character. Still others provide
both checking and generation. Some
even allow the operator to select odd or
even parity or to inhibit the parity
functions.

Terminals that are designed to
operate in a multistation environment
(multidropped from a leased line) must
include a polling and addressing capability so that computer messages can be
directed to a specific terminal and terminal messages can be selectively transmitted .to the computer; otherwise the
multidropped terminals would be required to contend with one another for
the computer by "bidding" for use of
the line .
. The autoanswer feature permits the
terminal to respond automatically to a
call via the dial network from the remote computer. The terminal responds
by readying itself to receive and print
the incoming message.
Most other features of these devices
are too familiar to need explanation.
Should additional information or clarification be required, either write for the
expanded version of this report mentioned on page 000, contact the vendors directly . at the addresses listed in
the vendor index on page 251, or circle
the appropriate numbers on the reader
service card bound into this issue. (The
latter option is probably easiest.)
0

Mr. Axner is responsible for research
and reports on terminals for Datapro
Reports on Data Communications. He
previously was responsible for reports
on peripherals in Datapro 70.

Mr. Reagan is managing editor of Datapro Reports on Data Communications, at Oatapro Research Corp., Delran, N.J. Priorto taking this position, he
was responsible for the preparation of
Oatapro's reports on data entry, computer peripherals, and data communication products for Datapro 70.
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Manufacturer

Acrodyne

Aerodyne

Aerodyne

Aerodyne

Aerodyne

Model Highlights
1st ship/# shipped
Print mechanism
Print speeds
Terminal types
Character codes
Programmable?
Editing?
Compatibility

Model2S"
1968
SeeModel40
Type box,lmpact
10cps
RO, KSR or ASR
Baudot
Not programmable
ASR only
Teletype2S

Model 32"
1968
See Model 40
Rotating cyl., Impact
10cps
RO, KSR or ASR
Baudot
Not programmable
ASR only
Teletype 32

M9de133"
1968
See Model 40
Rotating cyl., Impact
10cps
RO, KSR, or ASR
ASCII
Not programmable
ASR only
Teletype 33135

Model 35'
1968
See Model 40
Type box, impact
10cps
RO, KSR or ASR
ASCII
Not programmable
ASR only
Teletype 33/35

Model 40 ROP
1974
1,000+ (all mods)
Type belt, impact
296-416cps
RO, KSR or ASR
ASCII
Not programmable
No editing
Teletype 40

Printing
Line width
Vertical spacing
Forms feed
Other features

72cOls@10/lnch
4 or 6 lines/inch
Friction or pin feed
Optional tab

72cols@ 10/inch
40r6lineS/inch
Friction or pin feed
Optional tab

72cols@10/inch
6 or 3 lines/inch
Friction or pin feed

72cols@10/inch
60r3lineS/inch
Friction or pin feed
Tab & vertical format
standard

Communications
Transmission
Speeds
Interfaces'
Parity' checking
Buffer
Other features

Asynchronous
Full- or half-duplex
7Q-75bps
RS232C orcurrent loop
No parity
No buffer
Autoanswer standard;
polling/addressing opt.

Asynchronous
Full-or half-duplex
70-75bps
RS232C or current loop
No parity
No buffer
Autoanswer standard;
pOlling/addressing opt.

Asynchronous
Full- or half-duplex
110bps
RS232C or current loop
Generate std; check opt.
No buffer
Autoanswer standard;
pOlling/addressing opt.

Asynchronous
Full- or half-duplex
110bps
RS232C or current loop
Generate std; check opt.
No buffer
Autoanswer standard;
polling/add ressi ng opt.

Asynchronous
Full-or half-duplex
1200bps
RS232C
Check std.
1,Ooo-char buffer
Autoanswer standard;
polling/addressing opt.

Keyboard

32-key teleprinter

32-key teleprinter

53-key teleprinter

50-key teleprinter

No keyboard

Pricing
1-year lease
(inc maintenance)

Purchase price NG
$105lmonth (ASR)

Purchase price NG
$65/month (ASR)

Purchase price NG
$651month (ASR)

Purchase price NG
$150/month (ASR)

Purchase price NG
Lease price NG

Llc alpha optional
SOcols@10/inch
6 or 3 lines/inch
Friction or pin feed

Comments

"Price includes modem;
built by Teletype
as Model2S

"Price includes modem;
built by Teletype
as Model 32

Manufacturer

Agile

Alanthus

Alanthus

Alanthus

Alanthus

Model Highlights
1st ship/# shipped
Print mechanism
Print speeds
Terminal types
Character codes
Programmable?
Editing?
Compatibility

SerlesA1DataTerminai
08/77 150 shipped
Print wheel, impact
30, 45 or 55cps
RO, KSR or ASR
ASCII
Programmable
Editing
Teletype33l35,IBM 2741

T-133 Data Terminal"
1969
5,000 shipped
Print cylinder, impact
10cps
RO, KSR or ASR
ASCII
Not programmable
Char. editing only
Teletype 33135

T-3oo Data Terminal'
1974
4,000 shipped
7x7 dot matrix, impact
10, 150r3Ocps
RO, KSR or ASR
ASCII
Not programmable
Char. editing only
Teletype 33/35; opt.
IBM 2740&2741

Miniterm 701, 702 & 703'
1976
#shippedNG
5x7 dot matrix, nonimpact
10, 150r30cps
RO, KSR or ASR
ASCII
Not programmable
Noediting
Teletype 33135

T-1240 Data Terminal'
01176
#shipped NG
5x7 dot matrix, impact
1S0cps
RO, KSR or ASR
ASCII
Not programmable
No editing
Teletype 33/35; opt. IBM
2740&2741

Printing
Line width
Vertical spacing
Forms feed
Other features

Upper and lower case
1321158 cols @ 10/121lnch
6 or 8 lines/inch (variable)
Friction, pin ortractorfeed
Tab, vertical format, bidirec.
print, prop. spacing std.

Upper and lower case
132cols@10linch
6 lines/inch
Adjustable tractor feed
Opt. tab and vertical
format

Upper and lowercase
SO cols@ 10/inch
6 lines/inch
Friction feed

Communications
Transmission
Speeds
Interfaces
Parity checking
Buffer
Other features

Asynchronous
Full- or half-duplex
110, 300, 600 or 1200 bps
RS232C
Generate and check std.
256- or 2480-char buffer
Polling/addressing, autoanswer & coupler opt.

Asynchronous
Full- or half-duplex
110bps
RS232C or current loop
Generate std; check opt.
No buffer
Polling/addressing, autoanswer, modem and
coupleropt.

Asychronous
Full- or half-duplex
110,1500r3OObps
RS232C or current loop
Generate and check std.
16-character buffer
POlling/addressing, autoanswer, modem and
coupler opt.

Asynchronous
Full- or half-duplex
110, 1500r3OObps
RS232C or current loop
Generate and check std.
2K- or 4K-char buffer
Opt. autoanswer, modem
(on 701 & 703), coupler
(std. on 703)

Asynchronous
Full- or half-duplex
75-9600 bps
RS232C
Generate and check std.
1K to 9K -char. buffer
Opt. pOlling/addressing
and auto answer

Keyboard

Typewriter with auto repeat,
numeric pad, programmable
keyboard

53-key teleprinter with char.
repeat std; numeric pad opt.

60~key typewriter with char.

repeat std; numeric pad opt.

Typewriterwlth char.
repeat and numeric pad
std.

53-key teleprinterwith char.
repeatstd; numeric pad opt.

Pricing
1-year lease
(Inc maintenance)

$3,475-$3,875
$140/month

$80Q-$2,OOO
$58-$76/month

$1,535-$2,5000
$79-$120/montti

$1,335-$2,135
$75-$100/month

$2,795-$3,595
$14Q-$155/month

Comments

Uses Qume printer and Intel
"Teletype 33KSR & ASR with "Digital Equipmant LA 36
microprocessor; mini-diskette; .acousticcouplerormodem
DECwriterll
programs can be downline
for TWX & DOD networks
loaded; plotting software avail.

May, 1978

72cols@10/inch
6lineslinch
Friction feed

'Price includes modem;
built by Teletype
as Model 33

'Price includes modem;
built by Teletype
as Model 35

'Produced by Computer
Devices as Miniterm
1201,1202 and 1203;
portables

"Built by Teletype
as Model 40 ROP

Upper and lowercase
. 1321158cols@10/12116.5
6 lines/inch
Adjustable tractor feed
Opt. tab and vertical format; bldirec. prlnt,lowpaper indicator, last char.
visibility

'Produced by MF as
Design 2400
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Manufacturer

Anderaon Jacoblon

Anderaon Jacoblon

Anderaon Jacoblon

Model Highlights
1st ship/# shipped
Print mechanism
Print speeds
Terminal types
Character codes
Programmable?
Editing?
Compatibility

Mode1AJ630
11/71
3,000+ shipped
5xSdotmatrix, nonimpact
10, 150r30cps
RO,KSRorASR
ASCII (APLavaiiable)
Not programmable
Noediting
Teletype 33/35

Model AJ S30/832
05/75
2,000+ shipped
Print wheel, impact
10, 15,300r45cps
KSRorASR
ASCII (APL available)
Not programmable
Noediting
Teletype 33/35; opt. IBM
2741

Mode1AJ860
#shipped NG
06/77
6x9 dot matrix, Impact
10,600r120cps
KSRorASR
ASCII (APLoptional)
Not programmable
Noediting
Teletype 33/35

Printing
Line width
Vertical spacing
Forms feed
Other features

Upper and lowercase
140cols@10/inch
6 lines/inch
Friction feed
Std. tab

Upper and lower case
1321156cols@10/121inch
6 or SlineS/inch
Friction orpin feed
Tab and vertical format
std; opt. tractor feed and
plotting

Upper and lower case
132cols@10/inch
6 lines/inch
Tractor feed
Bidirec. print & paper
feed, standard tab,
graphics

Upper and lower case
132115Scols@10/121inch
6 or SlineS/inch
Friction, pin or tractor feed
Bidirec. print & paperfee'd,
plotandword processing,
std. tab & vertical format

Upper and lower case
132115S cols @ 10/121inch
60rSlineS/inch
Friction, pin or tractor feed
Bidirec. print & paper feed,
plotting, std. tab & vertical
format

Communications
Transmission
Speeds
Interfaces
Parity checking
Buffer
Other features

Asynchronous
Full- or half-duplex
110, 1500r300bps
RS232C, acoustic, or DAA
Generate and check std.
No buffer
Opt. autoanswer, modem,
and coupler

Asynchronous
Full- or half-duplex
110, 135,1500r300bps
RS232C
Generate and check std.
12S- or 256-char buffer
Opt. coupler

Asynchronous
Full-duplex
110-1200bps
RS232C orcurrent loop
Generate only
350-char buffer
Optional coupler

Asynchronous
Full- or half-duplex
Upt0300bps
RS232C orcurrent loop
Generate and check std.
No buffer
Opt. modem and coupler

Asynchronous
Full- or half-duplex
110, 1500r300bps
RS232C or current loop
Generate and check std.
15S-char buffer
Opt. coupler

Keyboard

6S-key typewriter with char.
repeat, manual CR/LF, opt.
numeric pad

6S-key typewriter with char.
repeat, manual CR/LF,
numeric pad

Typewriterwith char.
repeat, numeric pad, true
underscore, graphics

Typewriterwith char.
repeat, numeric pad

Typewriter with char.
repeat, numeric pad

Pricing
1-year lease
(inc maintenance)

$2,500
$11 O/month (30-day avaiL)

$3,150-$2,495
$2,950
$130/$140/month (30-day avaiL) $120/month

$4,500-$7,500
$225-$375/month

$2,SOO-$3,395
$200-$210/month

Comments

Portable

Upgraded ACS 37S0; employs
Diablo HyType printer mechanism; diskette; up to 64KB
of memory

Microprocessorcontroller; portable

Manufacturer

Carterfone

Model Highlights
1st ship/# shipped
Print mechanism
Print speeds
Terminal types
Character codes
Programmable?
Editing?
Compatibility

·Model33 Data Terminal
1969
6,OQOshipped
Type cylinder, impact
10cps
RO, KSR orASR
ASCII
Not programmable
Editing optional
Teletype 33/35

Printing
Line width
Vertical spacing
Forms feed
Other features

72 cols @ 10 or 16.5/i nch
3 or 6 lines/Inch
Friction or pi n feed

Cassette Optional

Carterfone
·LA-36 DECwriter
01/76
#shlpped NG
7x7 dot matrix, Impact
10, 150r3Ocps
KSRorASR
ASCII (APLoptional)
Not programmable
Editing optional
Teletype 33/35

Carterfone

'C 1620
03176
#shlpped NG
Daisywheel, Impact
10, 150r30cps
RO, KSR or ASR
ASCII
Not programmable
Editing optional
Teletype 33/35

Allied Computer

Applied Computer

SA 300
10/77
25 shipped
Daisywheel, impact
10, 15,300r45cps
RO, KSR or ASR
ASCII (APL optional)
Programmable in BASIC
Editing
Teletype 33/35; IBM 2741 ;
. op~.IBM 3767.

Hyterm1620
06/76
400+ shipped
Daisywheel, impact
45cps
RO (1610); KSR (1620)
ASCII (APLoptional)
Not programmable
Noediting
Teletype 33135;'
IBM 3767 opt.

Centronici

Centronici

Model 330
09/75
#shipped NG
9x7 dot matrix, impact
165cps
KSR
ASCII
Notprogrammable
Charactereditonly

Model 530
09/75
#shipped NG
9x7 dot matrix, impact
165cps
KSR
ASCII
Not programmable
Characteredltonly

Upper and lowercase
132cols@100r121inch
6 lines/inch
Pinoradj. tractor feed
Tab, vertical format &
auto line feed all opt.

Upper and lowercase
132 or 15Schars at 10/inch
6 or SlineS/inch
Friction or pin feed
Bidirec. print; tab and
vertical format; reverse
line feed

Upper and lowercase
SO or 132 cols@ 10/inch
611neslinch
Tractor feed
Std. tab; opt. vertical
format; last character
visibility

Upper and lower case
132cols@10/inch
6 lines/inch
Tractor feed
Std. tab; opt. vertical
format; last character
visibility

Communications
Transmission
Speeds
Interfaces
Parity checking
Buffer
Other features

Asynchronous
Full- or half-duplex
110bps
Current loop; opt. RS232C
Generate standard
No buffer
Autoanswer, modem and
coupler optional

Asynchronous
Full- or half-duplex
110, 1500r3OObps
Current (opt. RS232C;CCITT)
Generate and check std.
16-char buffer
Autoanswer, modem and
coupler optional

Asynchronous
Full- or half-duplex
110, 1500r3OObps
RS232C
Generate and check std.
15S-char buffer
Autoanswer and coupler
optional

Asynchronous
Full- or half-duplex
110-12oobps
RS232C orcurrent loop
Generate and check std.
120-char buffer
Autoanswer optional

Asynchronous
Full- or half-duplex
110-1200bps .,
RS232C or current loop
Generate and check std.
120-char buffer
Autoanswer optional

Keyboard

53-key teleprinter with
char. repeat, opt. numeric
pad

5S-key typewriter with char.
repeat and break, opt.
numeric pad

58-key typewriter with
char. repeat and numeric
pad

53- or 62-key teleprinter
with character repeat

53- or 62-key teleprinter
with character repeat

Pricing
1-year lease
(inc maintenance)

$950-$1,450
$51-$65/month (1Smos.)

$1,750-$3,200
$79-$130/month

$3,250-$3,450
$137-$145/month

$2,700-$3,000
Lease price NG

$2,950-$3,250
Lease price NG

Comments
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·Cassette tape standard;
made by Teletype as
Model 33ASR

'Cassette tape std; made by
Digital Equip. Corp.; Techtran 4200 opt. @ $77/mo.
or $1 ,900 purchase

'Cassette tape std; made
by Diablo Systems as 1620

CRTRMRTION
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Manufacturer

Centronics

ComOeta

ComOele

ComOate

ComOata

Model HlghJlghts
1st shlp/# shipped
Print mechanism
Print speeds
Terminal types
Character codes
Programmable?
Editing?
Compatibility

Model 761
02177
#shippedNG
7x7 dot matrix, impact
60cps
KSR
ASCII (APL available)
Not programmable
Noedlting

Series 33*
Over 4000 shipped
Type cylinder, Impact
10cps
RO, KSR, or ASR
ASCII
Not programmable
Character edit only
Teletype 33/35

Model 43*
Date and # shipped NG
7x9 dot matrix, Impact
100r30cps
ROorKSR
ASCII
Not programmable
Noeditlng
Teletype 33/35

Series 700*
1974
500+ shipped
5x7 dot matrix, nonimpact
100r15cps
ROorKSR
ASCII
Not programmable
Editing (some models)
eletype 33/35

Series 933
200shlpped
1974
Daisywheel, Impact
10, 150r30cps
RO,KSR,orASR
ASCII,APL
Not programmable
Noediting
Teletype 33/35; IBM

:r

2740~1;opt, IBM~~

2741
Printing
Line width
Vertical spacing
Forms feed
Other features

Lower case optional
132 cols@ 10/inch
6 lines/inch
Friction ortractorfeed
Opt. tab & vertical format; bidirec; printing;
lastcharactervisibility

Upper and lower case
BO/132cols@10/13/inch
6linesllnch
Friction or pin feed
Lastcharactervisibility;
diagnostics

Lower case optional
BO cols @ 10/inch
6 or 3 lines/inch
Friction feed

Upper and lower case
1321156 cols @ 10/121inct
6 or BlineS/inch
Pin ortractorfeed
Std. tab, vertical format, incremental
plotting (30pps)

Communications
Transmission
Speeds
Interfaces
Parity checking
Buffer
Other features

Asynchronous
FuJl- or half-duplex
110-300 bps; others opt.
RS232C orcurrent loop
Generate and check std.
256-char buffer
Polling/addressing std;
autoanswer opt.

Asynchronous
FuJl- or half-duplex
110bps
RS232C or currect loop
Generate std; check opt.
No buffer
Polling/addressing and
autoanswer opt.

Asynchronous
FuJl- or half-duplex
1100r300bps
RS232C or current loop
Generate and check std.
No buffer
Optional modem

Asynchronous
Full- or half-duplex
110,1500r300bps
RS232C or cu rrect loop
Generate std.
No buffer
Polling/addressing (733);
autoanswer optional

Asynchronous
Full- or half-duplex
110, 1500r3OObps
RS232C orcurrent loop
No parity
12B-char buffer
Polling/addressing and
autoanswer optional

Keyboard

IBM Selectric with numeric
pad, additional buffering

53-key teleprinter with
char. repeat, opt.
numeric pad

67-key typewriter with
character repeat

55-key teleprinterwith
char. repeat and break

73-key teleprinter with
char. repeat, break,
and numeric pad

Pricing
l-year lease
(inc maintenance)

$l,B95-$2,025
Lease price NG

$B95-$l,924
$Bl-$175/month

$1,143-$1,377
$104-$125/month

$1,350-$3,500
$123-$319/month

$2,850-$5,975
$259-$544/month

Comments

Microprocessor-controlled

74cols@10/inch
6 or 3 lines/Inch
Pin feed

'Produced by Teletype
as Model 33

*Portable; produced by
Teletype as Model
43

'Produced by Texas
Instruments as Silent
700 family

Cassette tape; diskette

Manufacturer

ComOata

ComOata

ComOata

ComOata

computer Oevlces

Model HlghJlghts
1st ship/# shipped
Print mechanism
Print speeds
Terminal types
Character codes
Programmable?
Editing?
Compatibility

Series LA-36'
1975
750 shipped
7x7 dot matrix, Impact
10,150r30cps
RO, KSR, or ASR
ASCII or APL
Not programmable
Noediting
Teletype 33/35

Series LA lBO*
1975
#shippedNG
7x7 dot matrix, Impact
1BOcps
RO
ASCII (APL optional)
Not programmable
Noediling
Teletype 33135

LS 120*
10/77
#shippedNG
7x7 dot matrix, impact
10,30 or 180cps
KSRorASR
ASCII (APL optional)
Programmable formats
Editing optional
Teletype 33135

Design 2400*
09177
#shipped NG
5x7/9x9 dot matrix, impact
1BOcps
RO, KSR or ASR
ASCII
Not programmable
No editing
Teletype 33/35

Teleterm 1132
OB/74
1,000+ shipped
5x7 dot matrix, nonimpact
10, 150r3Ocps
KSR
ASCJlorAPL
Not programmable
Noediting
Teletype 33/35

Printing
Line width
Vertical spacing
Forms feed
Other features

Upper and lower case
132cols@10/inch
6 lines/inch
Tractor feed
Optional tab; vertical
format

Upper and lower case
132 cols @ 10/16.5/in
6lineslinch
Tractor feed
Top-of-form indicator

Upper and lower case
132cols@10/16.5/inch
6 lines/inch
Tractorfeed
Opt. tab; vertical format,
"paper out," auto new
line and line feed

Upper and lower case
132115Bcols@10/12116.5/inch
6 lines/inch
Tractor feed
Opt. tab; bidlrec. print &
paper feed, auto vlew,low
paper alarm

Upper and lower case
132 cols@ 1O/inch
6 lines/inch
Friction feed

Communications
Transmission
Speeds
Interfaces
Parity checking
Buffer
Other features

Asynchronous
Full-or half-duplex
110, 1500r300bps
Current loop; RS232C opt.
No parity
No buffer
Opt. polling/addressing,
autoanswer, modem,
and coupler

Asynchronous
Simplex
Upto 9600bps
RS232C or current loop
Check only
256-char buffer
Autoanswer std.

Asynchronous
Full- or half-duplex
Up to 4800bps
RS232C or cu rrent loop
Checkonly
l,OOO-char buffer
Autoanswerstd; opt.
modem (300bps) and
coupler

Asynchronous
Full-orhalf-duplex
75-9600bps
RS232C
Generate and check std.
192-230-char butter
Polling/addressing opt.

Asynchronous
Full- or half-duplex
110, 1500r300 bps
RS232C
Check only
No buffer
Std. modem & coupler

Keyboard

68-keytypewriterwith
char. repeat, break,
and numeric pad

No keyboard

5B-key typewriter with
numeric pad

74-key typewriter with
numeric pad and four
selectable char. sets

5B-key typewriter with
char. repeat, numeric
pad opt.

PrIcIng
l-year lease
(inc maintenance)

$l,650-$2,9BO
$150-$264/month

$2,500
$228/month

$2,900
Lease price NG

$3,300
LeasepriceNG

$3,2B5
$145/month

Comments

May, 1978

*Cassette tape, diskette;
microprocessor-based
unit; produced by Digital
Equip. Corp. as LA-36
DECwriter

'Produced by Digital
EqUip. Corp. as LA lBO
DECprinter

*4K-16K RAM; LS 120
DECwriterJlI

*Produced by MJ2 as
Design 2400
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Model Highlights
1st ship/# shipped
Print mechanism
Print speeds
Terminal types
Character codes
Programmable?
Editing?
Compatibility

DASI43·
1977
50 shipped
4x7 dot matrix, impact
47cps
KSR
ASCII
Not programmable
Noediting
Teletype 33/35

DAS1360·
1974
#shippedNG
5x7 dot matrix, impact
100r3Ocps
RO, KSR or ASR
ASCII (APL optional)
Not programmable
No editing
Teletype 33/35

DAS1725·
1971 . 1,ooO+shipped
5x7 dot matrix, nonimpact
10, 150r30cps
ROorKSR
ASCII
Not programmable
Noediting
Teletype 33/35

Printing
Line width
Vertical spacing
Forms feed
Other features

Upperandlowercase .
132cols@13/inch
Slines/inch
Friction or pin feed
Last character
visibility

Upper and lower case
132 cols@ 10 or 1S.5/inch
Slineslinch
Pin feed
Optional tab, vertical
format, auto line feed,
numeric pad

Asynchronous
Full- or half-duplex
1100r300bps
RS232C
Generate only
64-char buffer
Autoanswer optional;
modem optional

Keyboard

Pricing
1-year lease
(inc maintenance)

Communications
Transmission
Speeds
Interfaces
Parity checking
. Buffer
Other features

Comments
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1974
500+ shipped
5x7 dot matrix, nonimpact
100r3Ocps
KSR or ASR
ASCII
Not programmable
ASR only
Teletype 33/35

1974
1,000+ shipped
5x7 dot matrix, nonimpact
10, 150r30cps
KSR
ASCII
Not programmable
Noediting
Teletype 33/35

Upper and lower case
80COls@10/inch
Slines/inch
Friction feed

Lower case optional
80cols@10/inch
6 lines/inch
Friction feed
Last line visibility

Upper and lower case
80 cols@10/inch
SHneS/inch
Friction feed

Asynchronous
Full- or half-duplex
1100r 300 bps
RS232C
Generate and check std.
No buffer
Polling/addressing and
coupler optional

Asynchronous
Full-orhalf-duplex
110,1500r3OObps
RS232C
Generate only
No buffer
Autoanswer optional;
std. modem & coupler

Asynchronous
Full- or half-duplex
1100r300bps
RS232C
Generate only
No buffer
Opt. modem & coupler

Asynchronous
Full- or half-duplex
110, 1500r300bps
RS232C
Generate only
No buffer
Autoanswer optional;
coupler standard

Typewriterwith repeat
standard

Typewriter with char.
repeat and break std.

61-key typewriter with
character repeat

Typewriter with char,
repeat and break

Typewriterwith char.
repeat and break

$1,295-$1,495
$80/month

$1,490-$4,832
$85/month

$950
$80/month

$1,645(KSR)-$2,945(ASR)
$85/(KSR)-$145(ASR)/month

$1,750
$90/month

·Built by Teletype as
Model 43

·4K-16K RAM; built by
Digital Equip. Corp. as
DECwriterli

·Portable; built by Texas
Instruments as Model 725

• ANSI tape, dual cassette;
bu itt by Texas I nstruments as Model 733

·Portable; built by
Texas Instruments as
Model 735

O~T~M~TICJN

Manufacturer
Model Highlight.
1st ship/# shipped
Print mechanism;
Print speeds
Terminal types
, Character codes
, Programmable?
Editing? .
Compatibility

Printing
Line width
Vertical spacing
Forms feed
O~her features

DaIlAce...

Dall Acce ••

DaIlAce...

Dall Acee••

Data Acee..

DAS1743·
1975
400+ shipped
5x7 dot matrix, nonimpact
100r3Ocps
ROorKSR
ASCII
Not programmable
No editing
Teletype 33/35

DAS1745·
1975
3,000+ shipped
5x7 dot matrix, nonimpact
10 or 30cps
KSR orASR
ASCII (APL optional)
Not programmable
No editing
Teletype 33/55

DASI 7631765·
1978
10 shipped
5x7 dot matrix, nonimpact
10 or 30cps
KSR orASR
ASCII
Not programmable
Editing (763 only)
Teletype 33/55

DAS1120·
1977
100+ shipped
7x7 dot matrix, impact
180cps
KSR
ASCII (APL optional)
Not programmable
No editing
Teletype 33/55

DAS1180·
'1977
100+ shipped
7x7 dot matrix, Impact
180cps
RO
ASCII
Not programmable
No editing
Teletype 33/55

80cols@10/lnch
6 lines/Inch
Friction feed
Last character
visibility

Lower case optional
80 cols @ 10/lnch
6 lines/Inch
Friction feed
Last character
visibility

Upper anq, lower case
80 cols @ 10/inch
6 lines/inch
Friction feed
Last character
visibility

Upper and lower case
132 cols @ 10llnch
6 lines/Inch
Tractor feed
Optional tab & vertical
format; self-test; last
character visibility

Upper and lower case
132 cols @ 10llnch
6 lines/Inch
Tractor feed
Std. tab & vertical
format; self-test; last
character visibility

Communications
Transmission
Speeds
Interfaces
Parity checking
Buffer
Other features .

Asynchronous
Full-orhalf-duplex
1100r300bps
RS232C
Generate only
No buffer

Asynchronous
Full- or half- duplex
110 or 300bps
RS232C optional
Generate only
8-char buffer
Autoanswer opt.

Asynchronous
Full- or half- duplex
110, 300 or 9600bps
RS232C
Generate only
8Q-char buffer
Modem opt. (std.
on 765)

Asynchronous
Full- or half- duplex
110, 300 or 1200bps
RS232C
Generate and check std.
256-char buffer

Asynchronous '
Full- or half- duplex
110, 300 or 1200bps
RS232C or current loop
Check only
256-char buffer

Keyboard

Typewriter with char.
repeat, break, and
numeric pad

Typewriter with char.
repeat, break, and
numeric pad

Typewriter with char.
repeat, break, and
numeric pad

Typewriter with char.
repeat and break std.;
numeric pad optional

No keyboard

Pricing
1-year lease
(inc maintenance)

$1,150.:$1,295
$70-$80/month

$1,825-$1,975
$9Q-$1OO/month

$2,595(763)-$2,895(765)
$115(763)-$135(765)/month

$2,895-$3,200
$135/month

$2,795
$135/month

Comments

·Portable; built by
Texas Instruments as
Model 743

·Portable; built by
Texas Instruments as
Model 745

·20K-80K bubble memory; portable; built by
Texas Instruments as
Model 763 and 765

·Built by Digital Equip.
Corp. as DECwrlter iii

·Built by Digital Equip.
Corp. as DECprint!!r I

[ Manufacturer

Dall Acee••

DaIlAce...

Data General

Data M.a.urement.

Data Mea.urement.

j Model Highlight.

DAS11620·
1976
1,500+ shipped
Daisywheel, Impact
45cps
RO or KSR
ASCII or APL:
Not programmable
No editing
.'
Teletype 33/55

DASI1641·
1977
10 shipped
Daisywheel, impact
45cps
KSR
ASCII
Not programmable
No editing
Teletype 33/55; IBM 2741;
IBM 3767

Dasher
11176
3,000 shipped
5x7 dot matrix, Impact
10,15,30 or 60cps
RO or KSR
ASCII
Not programmable
No editing
"teletype 33/55

DMC 220A
03/70
3,500+ shipped
IBM Selectric, Impact
14.8cps
KSR
BCD
Not programmable
Editing

DMC 442
06174
700 shipped
Daisywheel, Impact
30cps
KSR or ASR
ASCII
Not programmable
Editing
IBM 2740-2; IBM 3767

I

1st shlp/# shipped

i Print mechanism
; Print speeds

!Terminal types

{ Character codes
; Programmable?
i Editing?
t Compatibility
I

1321156 cols @ 10/121lnch
6 or 6 lines/Inch
Friction feed; opt. pin
Standard tab; split platen;
document Insertion

Upper and lower case
1321156 cols @ 10/121inch
6 or 6 lineS/Inch
Pin feed
Std. tab & vertical format; opt. split platen

Asynchronous
Full-duplex
110,150,300 or 600bps
RS232C or current loop
Generate and check std.
40-char buffer
Autoanswer standard

Asynchronous
Half-duplex
75-1200bps
RS232C or current loop
Generate and check std.
1,OOO-char buffer
Polling/addressing std.;
modem optional

Asynchronous
Full- or half- duplex
134.5-2400bps
RS232C ,.
Generate and check std.
440 to 32K-char buffer
Polling/addressing std.;
modem optional

Typewriter with std.
numeric pad

Typewriter with char
repeat ~nd numeric pad

56-key typewriter

55-key typewriter with
optional numeric pad

$3,220
$157/month

$2,200-$2,650
Lease price NG

$4,650
Lease price NG

$4,995-$7,500
$250/month

DeSigned for consumer
finance Industry; avail.
from Bell of Canada

Optional crt; avail.
from Bell of Canada
as Datacomm 600

Printing
Line width
Vertical spacing
Forms feed
Other features

Upper and lower case
1321158 cols @ 10/121lnch
6 lines/Inch
Friction, tractor or pin
Std. tab & vertical format; graphics; changeable fonts'

Upper and lower case
1321158 cols @ 10/121lnch
.
6 lines/Inch
Tractor, pin or friction
Std. tab & vertical format; graphics (HyPlot),
changeable type font

Upper and lower case
132 cols @ 10/inch
6 lines/Inch
Pin feed
Opt. vertical format;
view mode

Communication.
Transmission
Speeds
Interfaces
Parity checking
Buffer
9ther features

Asynchronous
Full- or half- duplex
110 or 130bps
RS232C or current loop
Generate and check std.
158-char buffer

Asynchronous
Full- or half- duplex
110-12oobps
RS232C or current loop
Generate and check std.
256-char buffer

Keyboard

Typewriter with char.
repeat, break, and
numeriC pad

Pricing
1-year lease
(Inc m~lntenance)

$2,995
$145!month

Comments

May, 1978

·Bullt by Diablo Systems,
Inc. as Model 1620

·Bullt by Diablo Systems,
Inc. as Model 1641 .
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, DMC 1100
, 1977
150 shipped
Oalsywheel,ln'lpact,
35 or 55cps
KSR or ASR
ASCIIAPL optional)
Parameters programmable
Editing
,
:r~letype 33/55; IBM 2740;
IBM 2741

odel Highlight.

It shlp/# shipped
rint mechanism
rlnt speeds
erminal'types
haracter codes
rog rafTIrTl8b!e?,
dlting?
ompatibility

, DTC-302> .
011761,000 shipped
Daisywheel, Impact'
45 or 55cps', ;
RO, KSR orASR
ASCII (APL, optiori~l)
, Not programmable •
, No editing ,
Teletyp~ 33155

DTC-300/S""
, .' .
06/73 .' 5,000 'shipped .
Dalsywheel:lmpact
10, 15 or 30cps
KSR
"
. ASCII (APL oPtional),
Not programmable .
No editing
.
Teletype 33/55 .

OTC 382
09177

200 shipped ..
, , Daisywheel, Impact
55cps
,
,
RO"KSR Or ASR
ASCII'
. Not programmable
'Editing
,
Teletype 33f55;IBM 2741

rlntlng
ine width
ertica! spacing
orms feed
>ther features

Upper and lower case
132 cols @ 10 or 121inch
10 or 12 lines/inch
Friction, pin or tractor
Standard tab, vertical
format, bidirec., plotting,
subscript, superscript,
overstroke

Upper and lower case
132/156 cols @ 10/121inch
6 or 6 lines/inch
Friction, pin or tractor
Std, tab and vertical format; incremental plotting

Upper and lower case
1321156 chars @10/121inch
S or 8 lines/inch
Friction, pin o'r tractor
Std. tab and vertical fo'rmat; Incremental plotting

Upper and lower case
1321156 cols @ 10/121lnch
6 or 8 lines/inch
Friction feed
Std. tab and vertical format; biderec.; metal print
wheel; prop. spaCing

Upper and lower case
132 cols @10/inch
6 lines/inch
Tractor feed
Std. tab and vertical
format; bidirec.; last
character visibility

:ommunlcatlons
'ransmission
ipeeds
nterfaces
)arity checking

Asynchronous
FUII- or half- duplex
110-9600bps
RS232C
Generate and check std.
512-char buffer
Optional poiling/addressing and autoanswer

Asynchronous
Full- or half- duplex
Up to 300bps
RS232C or current loop
Generate and check std.
128-char buffer
Opt. polling/addressing,
autoanswer, modem and
coupler

Asynchronous
Full- or half- duplex
110-1200bps
RS232C or current loop
Generate and check std.
126-char buffer
Opt. modem & coupler

Asynchronous
Full- or half- duplex
Up to 9000bps
RS232C
Generate and check std.
256-char buffer
Optional autoanswer
and coupler

Asynchronous
Full- or half- duplex
110, 300 or 1200bps
RS232C or current loop
Generate and check std:
512-char buffer
Std. 'autoaoswer

<eyboard

58-key typewriter with char.
repeat, 128-char buffer,
19-key numeric pad std.

72-key typewriter with
char. repeat and numeric
pad

78-key typewriter with char.
repeat, break, and numeric
pad

86-key typewriter with char.
repeat, numeric pad; opt.
programmable keys

61-key typewriter with
numeric pad; opt. second
character set

f)rlclng
l-year lease
(Inc maintenance)

$4,350
Lease price NG

$3,195-$3,500
$145-$200/month

$2,980-$4,590
$128-$189/month

$3,750-$5,000
$155-$2121month

$2,850/$2,395
$125/$104/month

Comments

RAM, diskette, 6080A
microprocessor with up
to 60KB memory; avail.
in Canada

Employs Diablo HyType I
printer;
other transmission speeds
and codes optional

Diskette; Imploys Diablo
HyType It printer;
other transmission
speeds and codes optional

Diskette; employs Diablo
HyType II printer; microprocessor-based unit. For
word process, opt. video

Microprocessor-based

~uffer

)ther featu res

,",,";"/,")

'Mo~el; 641'; , •
, ; Model 1660 "
....
....... .
CT45 anq CT55'. '.'
;'Oate& # shIpped NG';
;'Oate,& # shlppedNG
Date &: # shlppedNG
09177
#shipped NG
7xSdot matrix, Impact
Daisywheel, Impact. '
Daisywheel, Impact .
• DilisVwh,eel. impact
~OOcps" ",',
" •... ,.,.
45cps"
"
,
45 or 55cps
. '
. 450l)s,
", '",
KSR'. ".' .. ,: ."
:' "KSR .,',
.' ':,'
,RO or KSR
.
KSR
...; ASCII (APLoptional) ,
,ASCllor APL.,
..' f ASCU;EBCDICorAPL. " '. ASCII, (APL, optlohal)
., . Not'prog'rammable. ", ' , '
'Not programmable'
; iNot prograrnma~I~"":'> .···;;Not programmable"
; No editing : ' , ' : , ; , .No, editing'
;' ; No editing :,' :.' ,:,'." i ) No eentlng f, ;'.,
';';Teletype 33/55~ IBM,2741) :' ,Teletype,33155' .
'Teletype 33/55; .IBM, 27:4.1 • 'Je'tliype~3(55
, ",' ,,"" ,:""''''•• " .' "","~: /<- .;} ~.'
~" t t'~h""~~ ~:" f ";; '''~":',
.~
: ./
,'" ,
, ~.i J : "
< ~', i:
' .i ,'; ; >:".,~',:.: .;': ;~' ;

HYT~r~)620

Model Highlights
1st ship/# shipped
Print mechanism
Print speeds.
Term Ina', types
Character codes
Programmable?
Editing?" . '
Compatibliity .

,
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;
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~
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Models 60 and 120
03176
'2,000 shipped
'7x7 dot matrix,lrnpact
6OorJ20cps,
.
RO"KSRor ASR .
ASCII, (APL optional).,
Notprogr~mmable,' .
;No editing.,...
..
Teletype 33/55.
..
"

u

Printing
Line width
Vertical spacing
Forms feed
Other features

Upper and lower case
1321156 cols @ 10f121inch
6 lines/lnch; others avail.
Friction, tractor, pin
Std. tab and vertical format; bldlrec. print and
paper feed, prop. spacing

Upper and lower case
1321158 cols@ 10/121inc~1
6 or 8 lines/Inch
Friction, tractor, pin
Std. tab, vertical format, plotting

Upper and lower case
158 cols @ 10 or 12/1nch
SlineS/lnch
Friction, tractor, pin
Std. tab and vertical format

Upper and lower c.ase
132 co Is @ 10/inch
6 lines/Inch
Tractor feed
Standard tab and
vertical format

Upper and lower case
132 cols @10/inch
6 tines/inch
Tractor feed
Optional tab and vertical
format; view key;
"paper out"

Communications
Transmission
Speeds
Interfaces
Parity checking
Buffer
Other features

Asynchronous
FUII- or half- duplex
110-1200bps
RS232C or current loop
Check only
256-char buffer
Opt. polling/addressing
and autoanswer

Asynchronous
Full· or half- duplex
110.150 or 300bps
RS232C
Generate and check std.
158-char buffer

Asynchronous
Full- or half- duplex
110, 300, 1200 or 1800bps
RS232C '
Generate and check std.
256-char buffer
Optional autoanswer

Asynchronous
Full- or half~ duplex
300, 1200, 1800, 4800bps
RS232C
Generate and check std.
256 to 1000-char buffer
Autoanswer

Asynchronous
Full- or half- duplex
110, 150, 300, 600, 1200bps
RS232C or current loop
Generate and check opt.
68 to 2K-char buffer
Optional autoanswer

Keyboard

Typewriter with char.
repeat and numeric pad

Typewriter with char,
repeat, numeric pad,
8-char send buffer

46-key typewriter with
char. repeat, numeric pad

46-key typewriter with
char. repeat and nutneric
pad

64-key typewriter with
char: repeat and opt.
numeric pad

Pricing
1-year lease
(inc maintenance)

$3,250/$3,725
Lease price NG

$3,125
Lease price NG

$3,000-$3,500
Lease price NG

$3.200-$3,600
Lease price NG

$1,500-$3,000
Lease price NG

Comments

Z80 microprocessor; also
provides auto text justification, incremental &
vector plotting

Contains HyType II
printer

4K or 8K edit buffer
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01/An Controls
: Model Highlights
'1st ship/# shipped
:Print mechanism
i Print speeds
:Terminal types
Charactercodes
Programmable? .
Editing?
'
,Compatibility

Model 8170
12/76
1,000 shipped
7x1 dot matriX, Impact
100cps
RO or KSR
, ASCII
Not programm8;ble
No editing
Teletype 33/55; IBM2740

Digital Equipment
LA 35/LA 36 DECwriter II
Over loo,ooO'shipped
7x7 dot matrix; impact
10, 15 or 30cps
RO, KSR. or ASR
.ASCII (APL optional)
Not programmable
.. No editing~
.Tel~type 33/55.

Digital Equip,,"",'
LA 180

01176

1# shipped NG
1x7 dot matrix, impact
180cps
.
RO
ASCII (APL optional)
Not programmable
No editing;
· ,Teletype 3.3155

Digital/Equipment

. LS 120 OECwriter III
. AH and AHS Series .
09/77
I#shlpped NG1972
80,000 shipped
7x1 dot matrix, Impact
5x1 dot matrix, impact'
10,30 or 180<:ps .
15 or 30cps .
KSR.or A S A : .
RO "
.
ASCII. (A~~ :optlonal}
. ASCII orBaudot.
Formats programmable
; Not programmable
Edlt!ng;QPtlonal,: :i: ... ~:"Ngec:f.iting;,;,

~~)~t~(,!l,~3/~5.:< . .

:lJ~::,;",~,;;"":s.."i,?"~,,::.-..:,,,,

Printing
Line width
Vertical spacing
Forms feed
Other features

Lower case optional
132 cols @ 10/inch
6 lines/inch
Tractor feed
Optional tab and vertical
format

Upper and lowercase
132 cols @10 or 16.5/inch
6 lines/inch
Pin or tractor feed
Optional auto line feed

Communications
TransmisSion
Speeds
Interfaces
Parity checking
Buffer
Other features

Synch/asynchronous
Full- or half- duplex
Up to 9600bps
RS232C or current loop
Generate and check opt
68 to 2K-char buffer
Optional polling/
addressing & autoanswer

Asynchronous
Fu"- or half- duplex
110,150 or 300cps
RS232C or current loop
Generate and check std.
16-char buffer
Optional modem and
coupler

Asynchronous
Simplex
Up to 9600bps
RS232C or current loop
Check only
256-Char buffer
Optional autoanswer

Keyboard

Typewriter

58-key typewriter with
char. repeat and
break; opt. numeric pad

No keyboard'

Pricing
l-year lease
(inc maintenance)

$2,300-$3,000
Lease price NG

$1,900-$2,100 base
Lease price NG

$3,240-$3.770
Lease price NG

Comments

DeSigned as PARS airline passenger ticket
printer

4K-16K RAM; provides
eo-cps catch-up feature

Optional lower case
69174/80/90 cols
@ 10/11112/ln
4.4 or 6 lines/inch
Friction feed
Boldface characters;
half-line feed

Optional lower case
69/74/80/90 cols
@10/11112/in
4.4 or6 lines/Inch
Friction feed'. .
Boldface characters;·
half·llne feed

Communications
Transmission
Speeds
Interfaces
Parity checking
Buffer
Other features

Asynchronous
Full· or half- duplex
45-300bps
RS232C or current loop
Generate and check opt.
No buffer
Opt. polling/addressing,
autoanswer, and modem

Asynchronous'
Full· or naif- .duplex
45-300bps
RS232Cor. current loop
Generllte. and check opt,
No buffer "
,
Qp,~. 'polling/Ilddressing,
fiutoanswer, an~ modem

Keyboard

58-key typewriter

58-~ey typewriter

Pricing
l-year lease
(inc maintenance)

$1,750-$2,150
$85-$104/month

$1,950-$2,850
$95-$139/month

Comments

Microprocessor-based;
leased by Teleprinter
Leasing Corp~

2K·4K memory; microprocessor-based; leased
by Teleprinter Leasing
Corp.

Vertical spacing
Forms feed
Other features

May, 1978

· Upper and lower case
132 cols @ 10 or 16.5/lnch
6 lines/inch
Tractor feed
Top-of-form

Extal

; Tel.etyf,)e'

~3(~~ ...:.:.....i.'.'".',::.:." :,:.~;,.' •. •.
~ ~ ~ y~c",.".

• •",'';:;

Upper and lower case
132 cols @ 10 or 16.5/inch
6 lines/inch
Tractor feed
Optional lab& vertical
format; auto new line &
feed, "paper out"; last
character visibility

Optional lower case
69174/80 cols @ 10/11/12/ in
4.4 or 6 lineslinch
Friction or pin feed

Asynchronous
Full- or half- duplex
75-48oobps (selectable)
RS232C or current loop
Check std.
l,OOO-char.buffer
Autoans..yer std.; opt.
3OO-bps modem and
coupler

Asynchronous
Full- or half- duplex
300bps
RS232C or current loop
Check opt.
No buffer
Opt. pOlling/addressing.
autoan~wer. anti mo~em

58-key typewriter with
numeric pad; opt.
. answerback

N<,> keyboard

$3,990 base
Lease price NG

$1.580
Lease price NG

4K-16K RAM
1 to 3 PROMs

Portable; leased by RCA,
Translux and Teleprinter
Leasing Corp.

Asynchronous ,
Full~ orhalf~ duplex
.. '
45-3oobps
· AS232C or current loop
Generate,Mdcheck opt.'
No buffer
.
Opt. polling/addressing,
autoan~\V.e~~ . lln.~ ..modem

No keyboard

$3,900
Lease price N.~

· 2K-10K memory; microprocessor-based; leased
by Teleprinter Leasing'
Corp,' .
'

I

'.··.I

$1,745
.. Leasepric:e N.G

Microprocessor control;
l<atakana; OCR-A .
and other character
sets available
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General Electric

General Electric

Harrl.

TermlNet 300
07/69
# shipped NG
Type belt, impact
10, 15,20,30 or 60cps
RO, KSR or ASR
ASCII
Not programmable
No editing
Teletype 33/55

TermiNet 1200
10172
# shipped NG
Type belt, Impact
10, 20, 30, 60 or 120cps
RO, KSR or ASR
ASCII
Not programmable
No editing
Teletype 33/55

TermiNet 1232
09177
# shipped NG
Print belt, Impact
10, 15, 30 or 120cps
RO, KSR or ASR
ASCII '
Not programmable
No editing'
Teletype 33/55

Models 1030 and 1035
08/69
see Model 1040
IBM Selectric, Impact
15cps
'
KSR or ASR
I
EBCDIC or Correspondence
Not programmable
:
Editing (1035 only)
IBM 2741'

Optional lower case
80 or 132 cols @ 10 or 16.5/in
6 or 3 lines/inch
Pin feed
Optional vertical format

Upper and lower case
80 or 118 cols @ 10/inch
6 or 3 lines/inch
Friction, pin or tractor
Opt. tab & vertical format

Upper and lower case
80 or 120 cols @ 10/inch
6 or 3 lines/inch
Tractor feed
Opt. tab & vertical format

Upper and lower case
132 cols @ 10/lnch
6 or 8 lines/inch
Tractor feed
Std. tab & vertical format;
fronVrear paper feed; low
paper indicator

Upper and lower case
130. or 156 cols @ 10/121ln
6 or 8 lines/Inch
Friction or pin feed
Std. tab; forms aligner;
opt. half-line SP!!clng

Communications
Transmission
S.p'eeds
Il'ltertaces
Parity checking
Buffer
~th~r features

Asynchronous
Full- or half- duplex
110-1200bps
RS232C or current loop
Generate and check std.
No buffer
Opt. autoanswer, modem,
and coupler

Asynchronous
Full- or half- duplex
110,150,200,300 or 600bps
RS232C or current loop
Generate std.; check opt.
No buffer
Opt. polling/addressing,
autoanswer, modem, and
coupler

Asynchronous
Full- or half- duplex
110,200,300,600 or 1200bps
RS232C or current loop
Generate std.; check opt.
No buffer
Opt. pOlling/addressing,
autoanswer, modem, and
coupler

Asynchronous
Full- or half- duplex
110,150,300 or 1200bps
RS232C or current loop
Check std.
1,OOO-char buffer
Opt. polling/addressing,
autoanswer, modem, and
coupler

Asynchronous
Half-duplex
134.5bps '
RS232C or acoustic
Generate and check std.
No buffer
Opt. modem & c~upler

Keyboard

Typewriter with std. char.
repeat; opt. numeric pad

Typewriter with std. char.
repeat; opt. numeric pad

Typewriter with std. char.
repeat; opt. numeric pad

Typewriter with std. char.
repeat; opt. numeric pad

55-key typewriter with
std. char. repeat

Pricing
1-year'lease
(i~c'rTlliintenance)

$1,685-$2,691
$83-$131/month

$3,460-$6,610
$112-$237/month

$4,315-$7,270
$144-$250/month

$2,850-$5,155
$155-$175/month

$1,600/$2,400
$89/$129/month

~omments

Cassette tape

Cassette tape

Cassette tape

Casette tape

1035 Includes tape cartridge recorder; both
models avail. on an "as
returned" baSis

Harris

IBM Office Product.

IBM Data Proce••lng

IBM Data Procelling

Model 1040
07171
4,000 (all mods)
IBM Selectric, impact
14.8cps
KSR
EBCDIC or Correspondence
Not programmable
No editing
I!3M ~740-1; IBM 2741

CMC/ST
10171
# shipped NG
IBM Selectric, Impact
14.8-15.5cps
KSR
EBCDIC
Not p'rogrammable
E:dltlng

2740 Models 1 and 2
Date and # shipped NG
IBM Selectric, Impact
14.8cps
KSR
BCD' EBCDIC, or Corr.
Not prog'rammable
Editing optional

Model 2741
Date and # shipped NG
IBM Selectric, Impact
14.8cps
KSR
BCD, EBCDIC, or Corr.
Not programm~ble
No editing

Models 3767-1,2 and 3
02175
# shipped NG
7x8 dot matrix, impact
40, 80 or 120cps
KSR
EBCDIC and ASCII
Not programmable
Ed'iting
IBM 2740 and IBM 2741
optional

Rrln.lr'!g
Une:width
Vert'ical spacing
~Rrhis feed
o.~t'ler features

Upper and lower case
130 cols @ 10 or 121lnch
6 or 8 lines/Inch
Friction or pin feed
Std. tab; forms aligner;
opt. half-line spacing

Upper and lower case
130 or 156 cols @ 10/121inch
6 or 8 lines/inch
Friction or pin feed
Std. tab & vertical format

Upper and lower case
130 cos @ 10 or 121lnch
6 or 8 lines/Inch
Friction or pin feed
Split friction platen and
ledger card handler opt.

Upper and lower case
130 cols @ 10 or 121inch
6 or 8 lines/Inch
.
Friction qr pin feed

Upper and lower case
132 cols @ 10/lnch
BllneS/lnch
Friction or pin feed
Std. tab; opt. vertical
format; alternate char.
sets

Communications
fr~rismission
~F;eeds
Interfaces
ea~lty checking
BUfter
Other features

Asynchronous
Half-duplex
134.5bps
RS232C or acoustic
Generate and check std.
No buffer
Opt. polling/addressing,
modem and coupler

Asynchronous
Full- or half- duplex
135bps
RS232C
Generate and check std.
8,OOO-char buffer

Asynchronous
Half-duplex
75, 134.5 or 600bps
RS232C'
Generate and check std.
120/2481440-char buffer
Polling/addressing std.

Asynchronous
Half-duplex
134.5cps
RS232C
Generate and check std.
No buffer
'

SDLC, asynchronous opt.
Half-duplex
300,600,1200 or 2400bps
RS232C optional '
Generate and check std.
256-char buffer
Polling/addressing Btd.;
opt. modem & coupler

55-key typewriter with
std. char. repeat

44-key typewriter

55-key typewriter
with char. repeat std.

55-key typewriter with
std. char. repeat

44-key typewriter with
character repeat

Pricing
~'~year lease
!I"cinalntenance)

$1,600
$89/month

$10,970
$255/month (6-mo.)

$3,930-$11,806
$95-$2821month (30-day)

$3,930-$4,900
$95-$140/mo (3O-day)

$5,800-$9,228
$176-$307/mo (3Q-day)

Cp'mments

Available on an "as
returned" basis

For word processing use;
each card stores 5,000
chars.; mag. card
recorder opt.

~anufacturer

General Electric

Gene~al

Model Highlights
ht ship/I shipped
Prinl mechanism
Print speeds
T~rmlnal types
Character codes
Programmable?

TermiNet 30
03/75 . # shipped NG
9x7 dot matrix, impact
10, 20 or 30cps
RO KSR orASR
ASCII
Not programmable
No editing
Teletype 33155

Rrlnilng
iJriewidth
Vertical spacing
Forms feed
bth~r features

~di1ing?

Compatil--ility
~, '~".

j

rMa!1~facturer
i·'

"

t·

';

1:'

I ~o~el Hlg~lIghts

1~t'~~lp/# shipped
,1 PJ'lnt mechanism

ierini speeds
types
!•• Terminal
9fl~~l:lcter codes
Eirpgrarnmable?
j Editing?

!C~f!1patibili~y
I

L',:

Electric

'

",0:

~~y'~oard
'~'. ~

:.... ; '
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Supercedes IBM 2740 &
27~1 terminals; magnetic
stripe reader opt.
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rManufacturer

Intertec

LogAbax

LogAbax

IModel Highlights
1st ship/# shipped
Print mechanism
Print speeds
Terminal types
Character codes
II' Programmable?
Editing?
[COmpatibility

Superterm
11176
3,000+ shipped
7x7 dot matrix, impact
10-180cps
RO, KSR or ASR
ASCII
Programmable (BASIC)
Editing
Teletype 33/55

LX 180/KSR
1972
2,000+ shipped
7x7 dot matrix, Impact
180cps
KSR
ASCII
Not programmable
No editing
Teletype 33/55

Model LX 180/57
3,500+ shipped
1972
7x7 dot matrix, impact
180cps
KSR
EBCDIC
Not programmable
Editing
IBM 2740-2

Model LX 1010
1976
200 shipped
9x7 dot matrix, impact
180cps
KSR
ASCII
Programmable
Editing
Teletype 33/55; IBM 2740;
IBM 2741

Design 2400
01176
# shipped NG
5x7, 9x9 dot matrix, impact
180cps
RO, KSR or ASR
ASCII
Not programmable
No editing
Teletype 33/55

Printing
Line width
Vertical spacing
Forms feed
Other features

Upper and lower case
132 cols @ 10/inch
6 or 8 lines/inch (var.)
Pin or tractor feed
Std. tab; opt. vertical
format; double-width
char. & reverse print
opt.

Upper and lower case
132-220 cols @ 10-16.5/in.
6 lines/inch
Tractor feed
Std. tab and vertical format; second tractor for
front feed opt.

Upper and lower case
132-220 cols @ 10-16.5/in.
6 lines/inch
Tractor feed
Std. tab & vertical format; second tractor feed
and front feed opt.

Upper and lower case
132-220 cols @ 10-16.5/in.
6 lines/inch
Friction, tractor or pin
Opt. tab; std. vertical
format; opt.
2nd tractor feed; front feed

Upper and lower case
1321158 cols @ 10/12116.5
6 lines/inch
Tractor feed
Opt. tab; bidirec, print & .
paper feed; auto view; low
paper alarm

Communications
Transmission'
Speeds
Interfaces
Parity checking
Buffer
Other features

Asynchronous
Full- or half- duplex
110-48oobps
RS232C or current loop
Generate and check std.
1,OOO-char buffer
Opt. polling/addressing
and autoanswer

Asynchronous
Full- or half- duplex
150-96oobps
RS232C
Generate opt.
256-char buffer
Optional modem and
coupler

Asynchronous
Full- cr half- duplex
600, 1200 or 2400bps
RS232C
Generate and check std.
256-char buffers (dual)
POlling/addressing std.;
modem opt.

Asynchronous
Full- or half- duplex
150-48oobps
RS232C
Generate and check std.
UP. to 16k-char buffer
Polling/addressing and
autoanswer opt.; modem
and coupler opt.

Asynchronous
Full- or half- duplex
75-9600bps
RS232C optional
Generate and check std.
192 to 320-char. buffer
Opt. pOlling/addressing

Keyboard

Typewrtiter with char.
repeat, view mode; opt.
numeric pad

58-key typewriter with
std. numeric pad

58-key typewriter with
10 keys for pre-recorded
messages

58-key typewriter with
char. repeat, numeric
pad, function keys

74-key typewriter with
numeric pad and four
selectable char. sets

Pricing
1-year lease
(inc maintenance)

$1,995-$2,795
$89/month (base)

$4,500-$4,850
$178-$1881month

$6,200
$199/month

$6,000-$8,000
$204-$240/month

$2,795-$3,595
Lease price NG

Comments

Cassette; microprocessorbased; any character set
can be programmed

Microprocessor-controlled;
protocol emulation

1K to 8K RAM; controlled
by dual Intel 8085 microprocessors; elongated
characters optional

Manufacturer

Mlcrodata

Model Highlights
1st ship/# shipped
Print mechanism
Print speeds
Terminal types
Character codes
Programmable?
Editing?
Compatibility

Matrix Printer
1,000+ shipped
1974
9x7 dot matrix, impact
120 or 165 cps
RO or KSR
ASCII
Not programmable
No editing
Teletype 33/55

Mia Data Systems

NEC

Oi(jdala" '

260 Series
05171
10,000+ shipped
5x6 dot matrix, nonimpact
10, 15 or 30cps
RO, KSR or ASR
ASCII
Not programmable
Editing (26Q-6)
Teletype 33/55

Models 5510 and 5520
12177
40 shipped
Print thimble, Impact
55cps
RO or KSR
ASCII
Not programmable
No editing
Teletype 33/55

Models CP110 & CP210
Date and # shipped NG
5x7 dot matrix, impact
110cps
RO
ASCII
Not programmable
No editing

Mod 22
Date and # shipped NG
5x7 dot matrix, impact
120cps
RO
ASCII
Not programmable
No editing

Lower case opt. (110):
std. (210)
80 or 96 cols @ 10 or 121in
6 or 8; 5 or 6 lines/in.
Friction, pin or tractor
Expanded-width chars.

Upper and lower case

Printing

Upper and lower case

Upper and lower case

Upper and lower case

Line width
Vertical spacing
Forms feed
Other features

1321156 cols @ 10/121inch
6 lines/inch
Tractor feed
Std. tab & vertical format; bldirec. print &
paper feed; graphics

80 cols @ 10/inch
3 to 6 lines/inch
Friction feed
Opt. tab; standard
vertical format

136/163 cols @ 10/121in
6 to 8 lines/inch (select.)
Friction, pin or tractor
Std. tab & vertical format; bidirec, print &
paper feed; plotting

Communications
Transmission
Speeds
Interfaces
Parity checking
Buffer
Other features

Asynchronous
Full- or half- duplex
110,300 or 1200bps
RS232C or current loop
Generate only
320-char buffer
Opt. polling/addressing,
autoanswer, modem,
and coupler

Asynchronous
Full- or half- duplex
110,150 or 300 bps
RS232C or acoustic
Generate and check std.
256-char buffer (260-6)
Opt. autoanswer,
modem (26Q-6): opt.
coupler (std. 260-5)

Asynchronous
Full- or half- duplex
110,300 or 1200bps
RS232C or current loop
Generate and check std.
256-char buffer

Asynchronous
Simplex
11Q-9600bps
RS232C
Check only
128-char buffer

Asynchronous
Simplex
11Q-9600bps
RS232C
Check only
2,OOO-char buffer
Opt. polling/addressing

Keyboard

63-key typewriter with
numeric pad

57-key typewriter with
numeric pad (260-6);
character repeat

58-key typewriter with
char. repeat and
numeric pad

No keyboard

No keyboard

Pricing
1-year lease
(inc maintenance)

$2,500
Lease price NG

$2,495-$3,295
$75-$150/month

$2,775-$3,335
Lease price NG

$1,625-$3,245
Lease price NG

$3,030
Lease price NG

Comments

Microprocessor control;
Selectable Dual Character
Set available

Cassette tape

Microprocessor (8080)
based unit

CP210 is a passbook
printer, a modified
version of CP110

May, 1978

132 cols @ 10/inch
6 or 8 lines/inch
Tractor feed
Std. vertical format;
eight character sets
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,"Perkin-elmer
Model Highlights
1st ship/# shipped
Print mechanism
Print speeds
Terminal types
Character codes
Programmable?
Editing?
Compatibility

Model TC 481
see Model TC 485
1977
7x4/5 dot matrix, impact
30cps
AO or ASR
ASCII
Not programmable
Editing
Teletype 33/55

Model TC 485
50 (both models)
1977
7x4/5 dot matrix, impact
30cps
KSA or ASA
ASCII
Not programmable
Editing
Teletype 33/55

Carousel 310
1975
2,500 shipped
Print cup, impact
30cps
AO (opt.) or KSA
ASCII (APL optional)
Not programmable
No editing
Teletype 33/55

Carousel 320
1975
50 shipped
Print cup, impact
30cps
KSA orASA
ASCII
Not programmable
No editing
Teletype 33/55

Carousel 350
1976
1900 shipped
Print cup, impact
30cps
KSA
ASCII
Not programmable
No editing
Teletype 33/55

Printing
Line width
Vertical spacing
Forms feed,
Other features

Upper and lower case
132 cols @ 10/inch
6 lines/inch
Pin feed
Optional tab; vertical
format

Upper and lower case
132 cols @ 10/inch
6 lines/inch
Pin feed
Optional tab; vertical
format

Upper and lower case
1321165 cols @ 10/12.5/in
6 lines/inch
Friction or tractor feed
Std. tab & vertical format; plotting; split plated;
forms handling

Upper and lower case
132 cols @ 10/inch
6 lines/inch
Friction or tractor feed
Std. tab & vertical format; plotting; split platen;
forms handling

Upper and lower case
1321165 cols @ 10/12.5/in
6 lines/inch
Friction or tractor feed
Std. tab & vertical format; plotting; dual platen;
forms handling

Communications
Transmission
Speeds
Interfaces
Parity checking
Buffer
Other features

Asynchronous
Full- or half- duplex
3OO-12oobps
AS232C or current loop
Check only
64-char buffer
Autoanswer optional

Asynchronous
Full- or half- duplex
3OO-1200bps
AS232C or current loop
Check only
64-char buffer
Autoanswer optional

Asynchronous
Full- or half- duplex
110,150,300 or 1200bps
AS232C or current loop
Generate and check std.
128-char buffer

Asynchronous
Full- or half- duplex
110,150,300 or 1200bps
Current loop
Generate and check std.
1,28-char buffer

Asynchronous
Full- or half- duplex
110, 150, 300 or 1200bps
AS232C
.
Generate and check std.
128-char buffer

Keyboard

Typewriter with char.
repeat std.; numeric
pad opt.

Typewriter with char.
repeat std.; numeric
pad opt.

Typewriter with char.
repeat & numeric pad

Typewriter with char.
repeat & numeric pad

Typewriter with char.
repeat & numeric pad

Pricing
1-year lease
(inc maintenance)

$1,950
Lease price NG

$2,100
Lease price NG

$2,995
Lease price NG

$3,595
Lease price NG

$3,995
Lease price NG

Comments

Cassette and minidiskette

Tape cassette and 8K
AAM

Manufacturer

Randal Data Systems

Model Highlights
1st ship/# shipped
Print mechanism
Print speeds
Terminal types
Character codes
Programmable?
Editing?
Compatibility

Printec 100 Series
10/71
2,000+ shipped
Split-helix wheel, impact
100cps
AO
ASCII or MICA E-13B
Not programmable
No editing
Teletype 33/55

Sprint Micro 5
1977
30,000 (all mods)
Daisywheel, impact
45 or 55cps
AO or KSA
ASCII
Parameters programmable
No editing
Teletype 33/55

Model LA 36"
06/73
16,000+ shipped
7x7 dot matrix, impact
30cps
KSA
ASCII
Not programmable
No editing
Teletype 33/55

Model LA 180"
02176
750 shipped
7x7 dot matrix, impact
180cps
AO
ASCII
Not programmable
No editing
Teletype 33/55

HyTerm",
03/76
250 shipped
Daisywheel, impact
10, 15,30 and 45cps
AOorKSA
ASCII (APL optional)
Not programmable
No editing
Teletype 33/55

Printing
Line width
Vertical spacing
Forms feed
Other features

Upper and lower case
132 cols @ 10 or 6/inch
6 or 8 lines/inch
Pin or tractor feed ,
Std. vertical format

Upper and lower case
1321158 cols @ 10/121inch
6 lines/inch (and others)
Friction, pin or tractor
Std. tab & vertical format; incremental plotting
and self-test

132 cols @ 10/inch
6 lines/inch
Pin feed
Opt. tab & vertical
format

132 cols@ 10/inch
6 lines/inch
Pin feed
Opt. tab and vertical
format'

Upper and lower case
132 cols @ 10 or 121inch
6 or 8 lineslinch
Friction or pin feed
Opt. tab, vertical format, tractor

Communications
Transmission
Speeds
Interfaces
Parity checking
Buffer
Other features

Asynchronous
Simplex
110-19,200bps
AS232C or current loop
Check opt.
266-char buffer opt.
Polling/addressing opt.

Asynchronous
Full- or half- duplex
110,150,300,600 or 1200bps
AS232C or current loop
Generate and check std.
224-char buffer

Asynchronous
Full- or half- duplex
110, 150 or 300bps
AS232C
No parity
No buffer
Opt. polling/addressing,
autoanswer, and coupler

Asynchronous
Full- or half- duplex
300, 600 or 1200bps
AS232C
No parity
No buffer
Opt. polling/addressing,
autoanswer, and coupler

Asynchronous
Full- or half- duplex
110, 150,300 or 1200bps
AS232C or current loop
Generate and check std.
No buffer
Opt. polling/addressing
and coupler

Keyboard

No keyboard

78-key typewriter with
char. repeat and numeric
pad std.

Typewriter with char.
repeat, break, and
numeric pad std.

No keyboard

58-key typewriter with
numeric pad std.

Pricing
1-year lease
(inc maintenance)

$3,215-$8,995
Lease price NG

$2,000-$2,850 .
Lease price NG

$1,910
$100lmonth

$3,085-$3,885
$1561month (15-mo.)

$3,100/$3,200 (KSA)
Lease price NG

Comments

Also prints
MICA E-13B
font

Microprocessor-based
unit; programs can be
downline loaded; the
Sprint Macro 3, an oem
version, is also avail.

244

"Produced by Digital
Equipment Corp.

"Produced bY-Digital
Equipment Corp.

"Produced by Diablo;
diagnostics std.
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Manufacturer

Randal Data Systems

RCA Service Co.

RCA Service Co.

RCA Service Co.

RCA Service Co.

Model Highlights
1st shlp/# shipped
Print mechanism
Print speeds
Terminal types
Character codes
Programmable?
Editing?
Compatibility

Model 1552
300 shipped
03175
Daisywheel, impact
10, 15, 30 and 45cps
RO orKSR
ASCII (APL optional)
Not programmable
Editing
IBM 2740; IBM 2741

Extel TeleprinterDate and # shipped NG
5x7 dot matrix, Impact
10, 15 or 30 cps
RO
ASCII and Baudot
Not programmable
No editing
Teletype 33/55

Teletype 28Date and # shipped NG
Type box, Impact
10cps
RO, KSR or ASR
Baudot or CCITT
Not programmable
Character editing only

Teletype 33Date and # shipped NG
Type cylinder, impact
10 or 15cps
RO, KSR, or ASR
ASCII
Not programmable
Character editing only
Teletype 35

Teletype 35Date and # shipped NG
Type box, impact
10cps
RO, KSR or ASR
ASCII
Not programmable
Character editing only
Teletype 33

Printing
Line width
Vertical spacing
Forms feed
Other features

Upper and lower case
132 cols @ 10 or 121inch
6 or 8 lines/inch
Friction, tractor or pin
Opt. tab and vertical
format

Communications
Transmission
Speeds
Interfaces

72 cols @ 10/inch
4 or 6 lines/inch
Friction feed

72 cols@ 10/inch
4 or 6 lines/inch
Friction or pin feed
Opt. tab and vertical
format

72 or 88 cols@ 10 or 121in
4 or 6 lines/inch
Friction or pin feed

72 or 88 cols @ 8/1 0/121in
4 or 6 lines/inch
Friction or pin feed

Asynchronous
Full- or half- duplex
300, 600 or 1200bps
RS232C or current loop

Asynchronous
Simplex
1100r150bps
RS232C or current loop

Asynchronous
Full- or half- duplex
74.2bps
RS232C or current loop

Asynchronous
Full- or half- duplex
110bps
RS232C or current loop

Parity checking
Buffer
Other features

Generate and check std.
No buffer
Std. polling/addressing;
opt. modem & coupler

Check opt.
No buffer
Opt. polling/addressing
and autoanswer; opt.
modem and coupler

No parity
No buffer
Opt. polling/addressing,
autoanswer, modem and
coupler

Check opt.
No buffer
Opt. polling/addressing,
autoanswer, modem, and
coupler

Asynchronous
FulI- or half- duplex
110bps
RS232C, current loop
orCCITT
Check opt.
No buffer
Opt. polling/addressing,
autoanswer, modem, and
coupler

Keyboard

55-key typewriter with
numeric pad std.

No keyboard

53-key teleprinter with
char. repeat std.;
numeric pad opt.

53-key teleprinter with
char. repeat std.;
numeric pad opt.

53-key teleprinter with
char. repeat std.;
numeric pad opt.

Pricing
1-year lease
(inc maintenance)

$5,500 (base)
Lease price NG

Purchase price NG
$64-$70/month
(90-day avail.)

Lease only
$73/$86/$144/mo.
(90-day avaiL)

Lease only
$50/$521$67/mo.
(90-day avail.)

Lease only
$80/$86/$144/mo.
(90-day avail)

Comments

Micro processor-based;
diagnostics std.; uses
Diablo Hytype I

"Made by Teletype

"Made by Teletype

"Made by Teletype

Manufacturer

RCA Service Co.

RCA Service Co.

Redactron

SCM/Kleinschmidt

Scope Data

Model Highlights
1st ship/# shipped
Print mechanism
Print speeds
Terminal types
Character codes
Programmable?
Editing?
Compatibility

Teletype 38Date and # shipped NG
Type cylinder, impact
10cps
RO, KSR or ASR
ASCII
Not programmable
Character editing only
Teletype 33/55

GE TermiNet 30"
Date and # shipped NG
5x7 dot matrix, impact
10,20 or 30cps
KSR orASR
ASCII
Not programmable
Character editing only
Teletype 33155

Comm.!Editing Typewriter
Date and # shipped NG
IBM Selectric, impact
14.8 cps
ASR
ASCII or Correspondence
Not programmable
Full editing
Teletype 33/35; IBM 2746,
IBM 2780 avail.

7300 Series Teleprinters
06/74
# shipped NG
Impact
30cps
RO, KSR or ASR
ASCII or Baudot
Not programmable
Editing via tape
Teletype 33155

Series 200
08/74
# shipped NG
7x9 dot matrix, nonimpact
240cps
RO orKSR
ASCII
Not programmable
No editing
Teletype 33/55

Printing
Line width
Vertical spacing
Forms feed
Other features

Upper and lower case
72 or 132 cols@ 10/inch
4 or 6 lines/inch
Friction or pin feed

Communications
Transmission
Speeds
Interfaces
Parity checking
Buffer
Other features

Asynchronous
Full- or half- duplex
110bps
RS232C or current loop
Check opt.
No buffer
Opt. polling/addressing,
autoanswer, modem,
and coupler

Asynchronous
Full- or half- duplex
100,200 or 300bps
RS232C
Generate and check std.
No buffer
Opt. polling/addressing,
autoanswer, modem, and
coupler

Asynchronous
Full- or half- duplex
110,134.5 or 300bps
RS232C or current loop
Generate and check std.
512-char buffer
Optional autoanswer
and modem

Asynchronous
Full- or half- duplex
50 to 300bps
RS232C or current loop
Generate and check opt.
No buffer
Opt. polling/addressing
and autoanswer

Asynchronous
Full- or half- duplex
75 to 2400bps
R5232C or current loop
Generate only
64 or 256-char buffer
Opt. polling/addressing,
autoanswer, and coupler

Keyboard

53-key teleprinter with
char. repeat; opt
numeric pad

63-key typewriter with
character repeat

58-key typewriter

59-key typewriter with
char. repeat std.

58-key typewriter with
char. repeat std.

Pricing
1-year lease
(inc maintenance)

Lease only
$60/$69/$86/mo.
(90-dayavaiL)

Lease only
$85/$95/1421month

$7,661-$11,011
$245-$360/month

Purchase price NG
Lease price NG

$1,595-$2,010
$75-$95/month

Comments

"Made by Teletype

May, 1978

-Made by ~xtel (Models
AF and AH)

80 cols@ 10/inch
6 lines/inch
Pin or adj. tractor feed.
Ribbon cartridge, std.
vertical format

"Cassette tape; microprocessor-based unit;
TWX/DOD available;
built by GE

Upper and lower case
130 or 156 cols@ 10 or 121in
3, 4 or 6 lines/inch
Friction or pin feed
Std. tab; opt. vertical
format

72 or 80 cols @ 10/inch
6 lines/inch
Friction or pin feed
Opt. tab & vertical format; char. counter, sgl/
dbl line feed & tab opt.

Upper and lower case
80 or 132 cols @ 10/16.5/in
6 lines/inch
Friction feed
Last character visibility

Designed for word processing applications;
cassette tape and
magnetic card unit
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Selecterm

s.iec:t.rn1
Beta
07170
# shipped NG
Type wheel, impact
10,15 or 30cps
KSR orASR
ASCII
Not programmable
Editing with cassette
Teletype 33/35

LA 36 DECwriter II •
Date and # shipped NG
7x7 dot matrix,impact
10, 15 or 30cps
KSR
ASCII
Not programmable
No editing
Teletype 33/35

132 cols @ 10/inch
6 lines/inch
Pin feed

Upper and lower case
132 cols@ 10linch
6 lines/inch
Pin or tractor feed

"1

Model Highlights
1st shlp/# shipped
Print mechanism
Print speeds
Terminal types
Character codes
Programmable?
Editing?
Compatibility

33 ASR Data Terminal'
Date and # shipped NG
Type cylinder, Impact
10cps
KSRorASR
ASCII
Not programmable
Editing with cassette
Teletype 33/55

Execuport 300'
01168
4,000+ shipped
5x7 dot matrix, nonimpact
10,15 or 30cps
KSR orASR
ASCII
Not programmable
Editing with cassette
Teletype 33/55

System 75
05174
# shipped NG
Daisywheel, Impact
10,15 or 30cps
ROorKSR
ASCII
Formats programmable
Editing with cassette
Teletype 33/55

Printing
Line width
Vertical spacing
Forms feed
Other features

72 cols@ 10/inch
3 or 6 lines/inch
Friction or pin feed

Upper and lower case
80 cols@ 10linch
6 lines/inch
Friction feed

Upper and lower case
132 or 158 co Is @ 10 or 121in
6 or 8 lines/Inch
Pin or tractor feed
Std. tab and vertical
format; 2-color ribbon;
plotting

Communications
Transmission
Speeds
· Interfaces

Asynchronous
Full- or half- duplex
110bps
Current loop

Asynchronous
Full- or half- duplex
110,150 or 300bps
RS232C

Asynchronous
Full- or half- duplex
110,150,300 or 1200bps
RS232C or current loop

Asynchronous
Full- or half- duplex
110,150 or 300bps
RS232C

Asynchronous
Full- or half- duplex
110, 150 or 300bps
~S232C, current loop

· Parity checking
Buffer
Other features

Generate only
No buffer
Opt. pOlling/addressing,
autoanswer, and coupler

Generate only
No buffer
Opt. outoanswer; std.
modem and coupler

Generate and check std.
2oo-char buffer
Opt. autoanswer, modem,
and coupler

Generate and check std,
No buffer
Opt. polling/addressing,
autoanswer, and coupler

No parity
No buffer

· Keyboard

53-key typewriter with
character repeat

58-key typewriter with
char. repeat; numeric
pad std.
.

65-key typewriter with
char. repeat, numeric
pad std.

Typewriter

58-key typewriter with
opt. numeric pad

$1,427
$55/month

$3,225-$3,895
$135/month

$5,400
$200/month

$1,400-$2,200
$120-$205/month

$1,795
$90/month

'Cassette tape; portable;
made by Computer
Transceiver Systems
as Execuport 300

Employs Intel 8008
microprocessor 'Ilnd
Diablo HyType printer
mechanism

Cassette tape; employs
Univac OCT 500 printer
mechanism

"siemens

Siemens

Tally

Teletype

Model PT80
10177
# shipped NG
12x9 dot matrix, impact
10,15,30 or 60cps
RO, KSR or ASR
ASCII and CCITT
Not programmable
No editing
Teletype 33/35

PT80 InkJet
01178
# shipped NG
12x9 dot matrix, nonimpact
10, 15, 30 or 60cps
RO, KSR or ASR
ASCII and CCITT
Not programmable
No editing
Teletype 33/35

ModelT1612
11177
# shipped NG
7x7 dot matrix, Impact
160cps
ROorKSR
ASCII
Parameters programmable
No editing
Teletype 33/35

Model 33
1962
# shipped NG
Type cylinder, Impact
10cps
RO, KSR or ASR
ASCII
Not programmable
No editing
Teletype 35

69 to 80 cols@.10/inch
3, 4, 5 or 6 lines/inch
Friction orpin feed
Last character visibility; single feed opt.

Upper and lower case
80 or 132 cols @ 10/inch
3, 4, 5 or 6 lines/inch
Friction or pin feed
Std. tab; last character
visibility; single feed
opt.

Upper and lower case
80 or 132 cols@ 10/inch
3, 4, 5 or 6 lines/inch
Friction or pin feed
Std. tab; last character
visibility; single feed
opt.

Upper and lower case
To 218 cols @ 10/12116.5/ln
6 or 8 lines/inch
Tractor feed
Std, tab and vertical tormat; bidirec. printing;
last character visibility

72 cols@ 10/inch
6 or 3 lines/inch
Friction or pin feed
Prints lower-case
alpha as upper-case

Asynchronous
Full- or half- duplex
60,75 or 100bps
RS232C or current loop
No parity
No buffer
Opt. polling/addressing,
autoanswer, modem,
and coupler

Asynchronous
Full- or half- duplex
110,150,300 or 600bps
RS232C or current loop
Generate and check std.
No buffer
Opt. polling/addressing,
autoanswer, modem,
and coupler

Asynchronous
Full- or half- duplex
110,150,300 or 600cps
RS232C or current loop
Generate and check std.
No buffer
Opt. polling/addressing,
autoanswer, modem,
and coupler

Asynchronous
Full- or half- duplex
30o-96oobps .
RS232C or current loop .
Generate and check std.
Up to 4K-char buffer
Opt. polling/addressing;
std. autoanswer

Asynchronous
Full- or half- duplex
110bps
RS232C or current loop
Generate std; check opt.
No buffer
Opt. polling/addressing;
std. autoanswer; opt.
modem

Keyboard

60-key typewriter with
char. repeat std.

77-key typewriter with
char. repeat std.;
numeric pad opt.

77-key typewriter with
char. repeat std.;
numeric pad opt.

SO-key typewriter with
14- or 16-key numeric pad
and alt. char. opt.

53-key Typewriter with
character repeat

Pricing
1-year lease
(Inc maintenance)

$2,600-$3,900
$1121month (3-year)

$2,600-$3,900
$119/month (3-year)

$2,800-$4,100
Lease price NG

$3,485(RO)-$3,900(KSR)
Lease price NG

$717-$1,595
Purchase only

Comments

Cassette tape

Cassette tape

Programs can be downline loaded; microprocessor-based unit;
can print double-width
characters

Cartridge tape; also
available from thirdparty lessors

Pricing
1-year lease
(Inc maintenance)
Comments

'Cassette tape: made by
Teletype as Teletype
33ASR

Manufacturer

Siemens

Model Highlights
1st ship/# shipped
Print mechanism
Print speeds
Terminal types
Character codes
Programmable?
Editing?
Compatibility

Model T -1000
01177
# shipped NG
Daisywheel, impact
6, 10 or 13.3cps
RO, KSR or ASR
CCITT or Baudot
Not programmable
No editing

Printing
Line width
, Vertical spacing
Forms feed
Other features

Communications
Transmission
Speeds
Interfaces
· Parity checking
· Buffer
Other features
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'Produced by Digital
Equipment Corp.

DATAMATION

I
1

I

I

,
,
,
,

Manufacturer'

Teletype

Model Highlights
1st ship/# shipped
Print mechanism
Print speeds
Terminal types
Character codes
Programmable?
Editing?
Compatibility

Model 35
1962
# shipped NG
Type box, impact
10cps
RO, KSR or ASR
ASCII
Not programmable
No editing
Teletype 33

Printing
Line width
Vertical spacing
Forms feed
Other features

Communications
Transmis~ion

Speeds
Interfaces
Parity checking
Buffer
Other features

72 cols@ 10/inch
6 or 3 lines/inch
Friction, tractor pin
Std. tab and vertical
format; prints lower
case alpha as u. c.
Asynchronous
Full- or half- duplex
110bps
RS232C or current loop
Generate std; check opt.
No buffer
Opt. polling/addressing;
std. autoanswer; opt.
modem

Teletype

Telex Terminal

Texa, In,trumentl

Model 40 ROP
# shipped NG
1973
Type belt, impact
296-660cps
RO
ASCII
Not programmable
No editing
Teletype 33/35 opt.

Model 43
Date and # shipped NG
7x9 dot matrix, impact
10 or 30cps
RO orKSR
ASCII
Not programmable
No editing
Teletype 33/35

Model TC-241
5,500 shipped
12173
Type wheel, impact
30cps
K$R
ASCII
Not programmable
No editing
IBM 2741

Model 732
# l!hipped NG
01173
5x7 dot matrix, nonimpact
6,7,10 or 13.3cps
RO, KSR or A~R
Baudot
Not programmable
Editing (ASR only)
TeletYpe ?8I32

Lower case optional
80 or 132 cols @ 10/inch
6 or 3 lines/inch
Friction, tractor, or pin
Opt. tab and vertical
format

Upper and lower case
80 or 132 cols @ 10/13/in
6 lines/inch
Friction or pin feed
Last character visibility; diagnostics

Upper and lower case
1321158 cols @ 10/12 inch
6 or 8 lines/inch
Friction, pin or tractor
Std. tab and vertical
forl)1at;' auto blank suppress; extra 2K buffer

Asynchronous
Half-duplex

Asynchronous
Full- or half~ duplex
110 or 300bps
RS232C or current loop
G,eneratp and check std.
No buffer
Optional modem

Asynchronous
Half-duplex
75-180bps
RS232C
Generate and check std.
511 or 2047-char buffer
Std. polling/addressing
and autoanswer; opt.
modem

Asynchronous
Full- or half- duplex
50,75 or 100bps
RS232C or current loop
Generate only
No buffer
Opt; autoanswer lind
modem

'Teletype

RS232C or current loop
Check only
1,OOO-char buffer
Opt. polling/addressing;
std. autoanswer

80 cols@ 10/inch
6 or 3 lines/inch
Friction feed

-

Keyboard

50-key teleprinter with
character repeat

No keyboard

Typewriter with
character repeat

77-key typewriter with
character rep~at

32- or 57-key typewriter
with char. repeat std.

Pricing
1-year lease
(inc maintenance)

$2,442-$5,650
Purchase only

$3,529-$4,550
Purchase ol]ly

$1,000
Purchase only

$5,000
$175/month (2-year)

$1,560-$3,290

Comments

Cartridge recorder; heavy~
duty unit; also avail. from
third-party lessors

Hard-copy output for
Teletype's Model 40
display system

Portable; available
from Bell System
operating companies

Microprogrammed; three
switch-selectable programmable formats (2
fixed, 1 variable

Tape cassette

Texas Instruments

Texas Instruments

Texas Instruments

Texa, Instrument,

Texas In,truments

Model 733
01173
# shipped NG
5x7 dot matrix, nonimpact
10, 15 or 30cps
RO, KSR or ASR
ASCII
Not programmable
Editing (ASR only)
TeletYpe 33/35

Model 742
# shipped NG
09174
5x7 dot matrix, nonimpact
10, 15 or 30cps
ASR
ASCII
Programmable
Editing

Model 743
01176 ,J.i # shipped NG
5x7 dot matrix, nonimpact
1Q or 30cps
'
KSR
ASCII.
Not programmable
No editing
Teletype 33/35

Model 745
# shipped NG
01176
5x7 dot matrix, nonimpact
10 or 30cps
KSR
ASCII
Not programmable
No editing
Teletype 33/35

Model 810
# shipped NG
06177
9x7 dot matrix, impact
150cps
RO
ASCII,
Not programmable
No editing
Teletype 33/35

80 cols @ 10/inch
6 or 3 lines/inch
Friction feed

80 cols @ 10/inch
6 lines/inch
Friction feed

80 cols @ 10/inch
6 lines/inch
Friction feed

Manufacturer
Model Highlights
1st ship/# shipped
Print mechanism
: Print speeds
1 Terminal types
i Character codes
i Programmable?
Editing?
Compatibility

!
!

~90-$164/m~nth

Printing
Line width
Vertical spacing
Forms feed
Other features

Lower case optional
80 cols @ 10/inch
6 or 3 lines/inch
Friction feed

Communications
Transmission
Speeds
Interfaces
Parity checking
Buffer
Other features

Asynchronous
Full- or half- duplex
110, 150 or 300bps
RS232C or current loop
Generate only
No buffer
Opt. autoanswer and
modem; coupler std.

Asynchronous
Full- or half- duplex
110, 150,300 or 1200bps
RS232C
Generate and check std.
425~char buffer
Std. polling/addressing
and autoanswer;opt.
modem

Asynchronous
Full- or half- duplex
110 or 300bps
RS232C or current loop
Generate only
No buffer
Optional modem

Asynchronous
Full- or half- duplex
110 or 300bps
RS232C
Generate only
No buffer
Standard coupler

Asynchronous
Simplex
110-9600bps
RS232Cor current loop
Generate and check std.
256-c~ar buffer

Keyboard

55-key typewriter with
char. repeat std.

57-key data entry with
char. repeat and
numeric pad

Typewriter with char.
repeat and numeric pad

Typewriter with char.
repeat and numeric pad

No keyboard

Pricing
1-year lease
(Inc maintenance)

$1,485-$4,275
$85-$183/month

$5,195-$6,300

$1,395-$1,590
$85-$93/month

$1,995
$125/month

$1,895-$2,495
Lease price NG

Comments

Tape cassette

2 cassette recorders

Microprocessor-based
(TMS 8080)

Microprocessor-based
portable unit

self~test

,May, 1978

~"

$230~$283/month

Optional lower case
132 cols @ 10 or 16.5/in
6 or 8 lines/inch
Pin (tractor) ~eed
Std. tab and vertical
format

Microprocessor-based;
capability
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"Tycom

Tycom

Teleprinter
# shipped NG
12174
5x7 dot matrix, Impact
6.6 or 13.3cps
KSR orASR
Baudot
Not programmable
Character editing only

Model 4000 '
01175
2,000 shipped
Daisywheel, Impact
30cp$
RO, KSR or ASR
Ascii, BCD or Corr.
Not programmable
No editing
Teletype 33/35

Trendwriter
01/76
1,500 shipped
7x7 dot mati-ix, impact
10, 15 or 30cps
KSR orASR
ASCII (APL optional)
Not programmable
No editing
Teletype 33/35

Models 35/37
01175
# shipped NG
IBM Selectric; impact
10,or15cps
KSR orASR
Ascii
Not programmable
Char editing 37 on'ly
Teletype 33/35; IBM 2741
opt (37)

Model 38
01171
# shipped NG
IBM Selectric, impact
10cps
KSR
ASCII
Not programmable
No editing
Teletype 33/35

Upper and lowercase
1321158 cols@ 10/121in
6 or 8 lines/inch
Friction, pin Or tractor
Std. tab; opt. vertical
format; reverse tab;
interchangeable fonts

Upper and lowercase
132 cols @ 10 or 16.5/in
6 lines/inch
Tractor feed
Opt. tab and vertical
format

Upper and lower case
1321156 cols @ 10/121in
6 or 8 lines/inch
Friction or pin feed
Opt. tab; opt. vertical
format (37); 120cps
printing via cassette tape

,Upper and lower case
1321156 cols@ 10/121in
6 or 8 lines/Inch
Friction or pin feed
Opt. tab; upper case
only and auto CR opt.

;

IMOd~1 Highlights

t 1stshlp/# shipped

l

Prlrit mechanism
Print speeds

!Terminal types

I, Programmable?
Character co!:les
\ Editing?
'
• Compatibility

PrlrUlng
Line width
Vertical spacing
Forms feed
Other features

69 cols@ 10linch
4.25 lines/inch
Friction feed

Communications
Transmission
Speeds
Interfaces
Parity checking
auffer
Other features

Asynchronous
Simplex
66wpm
RS232C or current loop
No parity
2,048-char buffer
Std. pO,lIIng/addressing
and autoanswer

Asynchronous
Full- or half- duplex
'110,150 or 300bps
RS232C or current loop
Generate and check std.
1,024-char buffer
Std. pOlling/addressing;
opt. autoanswer, modem,
and coupler

Asynchronous
Full- or half- duplex
110, 150or300bps
Current loop, RS232C opt.
Generate and check std.
16-char buffer
Opt. polling/addressing
and external coupler

Asynchronous
Full- or half- duplex
110,150,300 or 1200bps
RS232C or current loop
Generate and check std.
32-char buffer
Opt. polling/addressing
and autoanswer; std.
modem and coupler

Asynchronous
Full- or half- duplex
110bps
RS232C or current loop
Generate and check std.
32-char buffer
Opt. polling/addressing
and autoanswer; std.
modem and coupier

Keyboard

Typewriter with
character repeat

Typewriter with
numeric pad

Typewriter with
numeric pad

53-key typewriter

53-key typewriter

PriCing
1-year lease
(inc maintenance)

$2,195
$70/month

$4,295-$5,500
$155-$250/month

$1,995
$97/month

$2,950/$4,550
$150/$125/month

$2,350
$100/month

Comments

Designed for lease on
WU Telex network;
can be used on leased
facilities

Cassette; diskette;
storage is avail. as
external I/O units;
microprocessor-based

Cassette, diskette; storage
is avail. as external I/O
units; microprocessorbased unit uses DECwriter
mechanism

Cassette; Tycom provides
applique for customersupplied IBM Select~ic
typewriter; 2K-16K
memory

Tycom provides applique
for customer-supplied IBM
Selectric typewriter;
2K-16K memory

Manufacturer

U~lvai::

UnIvac

We~tern

Model Highlights
1st ship/# shipped
Print mechanism
Print speeds
Terminal types
Character codes
Programmable?
Editltig?
Compatibility

OCT 475, 5QO and 524
# shipped NG
07170
Type wheel,'impact
10, 15 or 30 cps
RO, KSR or ASR
ASCII, EBCDIC, AlH
Not programmable
No editing
Teletype 33/35

OCT 1000
05171
#Shipp~d NG
Type wheel, impact
10, 15 qr 30cps
RO, KSR or ASR
ASCII
Not programmable
Character editing only

Printing,
Line width
Vertical spacing
Forms feed
Other features

132 cols@ 10/inch
6 lines/inch
Pin feed

Corrim,unlcatlons
Transmission
Speeds
Interfaces
Parity checking
Buffer
Other features

Western Union

Western Union

Model EDT 33'
9,000+ shipped
10/70
Type cylinder, impact
10cps
KSR orASR
ASCII
Not programmable
Character editing only
Teletype 33/35

Model EDT 35'
10170
1,000+ shipped
Type box, impact
10cps
KSR orASR
ASCII
Not programmable
Character editing only
Teletype 33/35

Model EDT 300
05/72
5,000+ shipped
Actuator, impact
10,15 or 30cps
KSR orASR
ASCII
Not programmable
Character.editing only
Teletype 33/35

132 c,ols @ 10/inch
6 lines/inch
Pin feed
Opt. tab and vertical
form'at

72 cols@ 10 or 121inch
6 or 3 lines/inch
Friction or pin feed

72 cols @ 10 or 121inch
6 or 3 lines/inch
Friction or pin feed
Opt. tab; std. vertical
format

Upper and lower case
75 or 118 cols@ 10/inch
6 or 3 lines/inch
Friction or pin feed
Opt. tab; std. vertical
format

Asynchronous
Full- or half~ duplex
110; 150 or 300bps
RS232C,
Generate and check opt.
No buffer
Opt. polling/addressing,
autoanswer, and modem

Asynchronous
Full- or half~ duplex
300-4800bps
RS232C
Generate and check std.
Two 160-char buffers
Opt. polling/addressing
and autoanswer

Asynchronous
I;'ull- or half- duplex
110bps
RS232C or current loop
Generate std.
No ,buffer
Opt. autoanswer, ,
modem, arid coupler

Asynchronous
Full- or half- duplex
110bps
RS232C or current loop
Generate std.
No buffer
Opt. autoanswer,
modem, and coupler

Asynchronous
Full- or half- duplex
110, 150 or 300bps
RS232C or current loop
Generate std; check opt.
No buffer
Polling/addressing
std; autoanswer opt.

Keyboard

Typewriter

Typewriter

53-key teleprinter with
std. char. repeat; opt.
numeric pad

55-key teleprinter with
char. repeat std.;
numeric pad opt.

62-key teleprinter with
char. repeat std.; numeric
pad opt.

PriCing
1-year lease
(inc maintenance)

$2,592-$7,720
$85-$253/month

$6,400-$27,745
$185-$7421month

Lease only
$54-$130Imonth
(90-dayavail.)

Lease only
$89-$166/mo (90-day avail)

Lease only

'Cassette tape; Teletype
Model 35

Cassette tape

Comments

250

Union

'Cassette tape; Teletype
Model 33

$115~$1911mo

(90-day avail)

IManufacturer
i

Western Union

Western Union

Xerox

Xerox

Xerox

Model EDT 1200
05/73
2,000+ shipped
Actuator, impact
10, 30 or 120cps
KSR orASR
ASCII
Not programmable
Character editing only
Teletype 33/35

Model EDT 1232
08/77
500+ shipped
Actuator, impact
10, 20 30 or 120cps
RO,KSR,ASR
ASCII·
Not programmable
Character editing only
Teletype 33/35

Model 1700
1976
# shipped NG
Daisywheel, impact
45cps
RO orKSR
ASCII orAPL
Not programmable
No editing
Teletype 33/35

Model 1720
01178
# shipped NG
Daisywheel, impact
45cps
KSR
ASCII (APL optional)
Not programmable
No editing
Teletype 33/35; IBM 2741

Model 1760
01178
# shipped NG
7x9 dot matrix, impact
200cps
KSR
ASCII
Not programmable
No editing
Teletype 33/35

Printing
Line width
Vertical spacing
Forms feed
Other features

Upper and lower case
80 or 120 cols@ 10/inch
6 or 3 lines/inch
Pin or tractor feed
Opt. tab; std. vertical
format

Upper and lower case
132 cols @ 10/inch
6 lines/inch
Tractor feed
Std. tab and vertical
format; front and
rear paper feed

Upper and lower case
1321158 cols @ 10/121inch
6 lines/inch
Friction, pin or tractor
Std. tab, vertical format,
and graphics

Upper and lower case
1321158 cols@ 10/121inch
6 lines/inch
Friction, pin or tractor
Std. tab, vertical format,
and graphics

Upper and lower case
132 cols @ 10/inch
6 lines/inch
Friction or tractor feed
Std. tab and vertical
format; bidirectional
printing

Communications
Transmission
Speeds
Interfaces
Parity checking
Buffer
Other features

Asynchronous
Full- or half- duplex
100, 300 or 1200bps
RS232C or current loop
Generate std; check opt.
No buffer
Std. polling/addressing;
opt. autoanswer, modem,
and coupler

Asynchronous
Full- or half- duplex
110, 200, 300 or 1200bps
RS23~C or current loop
Generate std; check opt.
lK-char buffer
Std. autoanswer; opt.
modem and coupler

Asynchronous
Full- or half- duplex
110, 150 or 300cps
R'S232C or current loop
Generate and check std.
156-char buffer
Optional coupler

Asynchronous
Full- or half- duplex
110, 134.5,300,600 or 1200bps
RS232C or current loop
Generate and check std.
256-char buffer
Optional coupler

Asynchronous
Full- or half- duplex
300,1200,1800 or 4800bpS
RS232C
Generate and check std.
l,280-char buffer
Optional coupler

Keyboard

62-key teleprinter with
char. repeat std.;
numeric pad opt.

73-key teleprinter with
std. char. repeat and
numeric pad

Typewriter with std.
numeric pad; opt. 8char. buffer

Typewriter with char.
repeat and numeric
pad, 32-char buffer

Typewriter with char. repeat
and numeric pad; 32-char.
buffer

Pricing
l-year lease
(Inc maintenance)

Lease only
$171-$256/mo
(OO-dayavail)

$4,600-$4,775
$155-$1751mo
(90-day avail.)

$3,240
$128/month

$3,450
$138/month

$2,990
$150/month

Comments

Cassette tape

Cassette tape

Microprocessor-based
unit; uses Diablo HyType II
printer mechanism

Microprocessor-based
unit; uses Diablo HyType II
printer mechanism

Microprocessor-based
unit

I, Model Highlights
1st shlp/# shipped
I Print mechanism
I Print speeds
Terminal types
Character codes
Programmable?
Editing?
I Compatibility

I

II
I

Telepri~ter

Terminal
Vendor Index
For more information about the terminals included in this
survey, either contact the vendors directly at the addresses
below, or circle the appropriate numbers on the reader service card bound into this issue.
Acrodyne Data Devices, Inc.
1217 Summit Avenue
Union City, NJ 07087
(201) 865-3220

Applied Computer Systems
615 N. Mary Avenue
Sunnyvale, CA 94086
(408) 733-3733

Computer Devices, Inc.
25 North Avenue
Burlington, MA 01803
(617) 273-1550

CIRCLE 487 ON READER CARD

CIRCLE 491 ON READER CARD

CIRCLE 495 ON READER CARD

Agile Corporation
1050 Stewart Drive
Sunnyvale, CA 94086
(408) 735-9904

Carterfone Communications
1111 West Mockingbird
Suite 1400
Dallas, TX 75247
(214) 630-9700

Computer Transceiver Systems
(CTSI)
Box 15
East 66 Midland Avenue
Paramus, NJ 07652
(201) 261-6800

CIRCLE 488 ON READER CARD

CIRCLE 492 ON READER CARD

CIRCLE 496 ON READER CARD

Alanthus Data Communications
(formerly Leasco)
Centronics Data Computer
20030 Century Boulevard
Hudson, NH 03051
Germantown, MD 20767
(603) 883-0111
(301) 428-0500
CIRCLE 489 ON READER CARD

CIRCLE 493 ON READER CARD

CIRCLE 497 ON READER CARD

Anderson Jacobson, Inc.
521 Charcot Avenue
San Jose, CA 95131
(408) 263-8520

ComData
8115 N. Monticello Avenue
Skokie, IL 6007~
(312) 677-3900

CIRCLE 490 ON READER CARD

CIRCLE 494 ON READER CARD

CRTRMRTION

Control Data Corporation
Box 0
Minneapolis, MN 55440
(612) 853-4656

(201) 335-3322
CIRCLE 498 ON READER CARD

Data General Corporation
Route 9
Westboro, MA 01581
(617) 366-8911
CIRCLE 499 ON READER CARD

Data Measurements Corp.
2300 Owen Street
Santa Clara, CA 95051
(408)· 249-1111
CIRCLE 500 ON READER CARD

Data Terminals
& Communications
1190 Dell Avenue
Campbell, CA 95008
(408) 378-1112

/
Data Access Systems, Inc.
100 Route 46
Mountain Lake, NJ 07046

CIRCLE 501 ON READER CARD

(Continued on page 254)
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Very closely at our
new Model 85 remote
infonnation system.
How many functions do you see?
There are more than meet the eye.
Batch communications and volume
data entry should be easy to spot.
And on-line file management and standalone processing should be apparent to
those who've kept up with Data 100's continuous progress in distributed processing.
But your needs keep growing.
And so does our commitment to fulfill
those needs.
Our Model 85 remote information
system introduces the functions of remote file
management and high level language
processing at your remote sites efficiently
and economically.
Model 85 is a display based system
featuring up to 100MB disk storage,
15 interactive work stations, a multitasking operating system and concurrent
communications.
For ease of use, two disk based high
level languages are available: RPGII
and COBOL. With COBOL, a local
compiler lets you compile programs on
your Model 85. And a cross compiler
allows stronger central site control by
permitting you to compile and debug
COBOL programs on the mainframe
for execution on your Model 85.
The Model 85 gives your network
the best of both worlds. The degree of
central site control you need and
remote processing capabilities to
reduce communications costs and
mainframe processing time.

And the Model 85 can communicate
with our other proven Data 100 multifunction
data processing products.
Now look closely at your growing
needs for multifunction data processing.
Then call your nearest Data 100 sales
office or one of the numbers listed below.

[g~U£~\ ~(Q) (Q)
[(I·(i\-wc'r;,"7fj.::JE:~"JlJi-(.1 I~n

multifunction data processing

LOS ANGELES 213/645-4300· SAN FRANCISCO 415/546-6000' CHICAGO 312/992-0850· BOSTON 617/848-6100· DETROIT 313/358-5065'
MINNEAPOLIS 612/941-6500 • NEW YORK 212/867-6200 • PITTSBURGH 412/391-5425' HOUSTON 713/784-4130 • WASHINGTON D,C. '703/790-5560.
WOODBRIDGE N,]. 201/634-7800 • ATLANTA 404/455-3895· ST. LOUIS 314/878-4911 • TORONTO 416/494-0434· MONTREAL 514/761-5894 •
LONDON ENGLAND (05827) 63161 • MELBOURNE AUSTRALIA (03) 267·3544· FRANKFURT GERMANY 72·04-71 • PARIS FRANCE 630·2144
CIRCLE 37 ON READER CARD

Teleprinter Terminal
Vendor I ndex (Continued)

Decision Data Computer Corp.
100 Witmer Road
Horsham, PA 19044
(215) 674-3300
CIRCLE 502 ON READER CARD

Digital Equipment Corporation
Components Group
One Iron Way
Marlborough, MA 01752
(617) 481-7400

Extel Corporation
310 Anthony Trail
Northbrook, IL 60062
(312) 272-8650

CIRCLE 503 ON READER CARD

CIRCLE 507 ON READER CARD

Diablo Systems, Incorporated
(A Xerox Company)
545 Oakmead Industrial Parkway
Sunnyvale, CA 94086
(408),733-2300

Microdata Corporation
17481 Red Hill Avenue
Irvine, CA 92714
(714) 540-6730

CIRCLE 510 ON READER CARD

CIRCLE 515 ON READER CARD

International Business Machines
Data Processing' Division
1133 Westchester Avenue
White Plains, NY 10604
(914) 696-1900

MP 'Data Systems
1356 Norton Avenue
Columbus, OH 43212
(614) 481-8881

CIRCLE 511 ON READER CARD

CIRCLE 506 ON READER CARD

Design 100 Corporation
540 Opper Street
Box 578
Escondido, CA 92025
(714) 743-5587

Harris Corporation
Data Communications Division
11262 Indian Trail
Dallas, TX 75234

International Business Machines
Office Products Division
Franklin, Lakes, NJ 07417
(201) 848-1900

NCR Corporation
EDP Products
Dayton, OH 45409
(513) 449-2041
CIRCLE 517 ON READER CARD

CIRCLE 512 ON READER CARD

Facit-Addo Incorporated
66 Field Point Road
Greenwich, CT 06830
(203) 622-9150

CIRCLE 516 ON READER CARD

Intertec DataSystems Corp.
19530 Club House Road
Gaithersburg, MD 20760
(301) 948-2400

NEC Information Systems, Inc.
5 Militia Drive
Lexington, MA 02173
(617) 862-6410

CIRCLE 513 ON READER CARD

CIRCLE 518 ON READER CARD

CIRCLE 508 ON READER CARD

CIRCLE 504 ON READER CARD

Di/An Controls, Incorporated
44 Dorchester Avenue
Dorchester, MA 02125
(617) 288-7700

General Electric Company
Data Communications Products
Waynesboro, VA 22980
(703) 942-8161

LogAbax
U.S. Division
10889 Wilshire Boulevard
Los Angeles, CA 90024
(213) 477-0494

Okidata
111 Gaither Drive
Moorestown, NJ 08057
(609) 235-2600

CIRCLE 505 ON READER CARD

CIRCLE 509 ON READER CARD

CIRCLE 514 ON READER CARD

CIRCLE 519 ON READER CARD

TERMINALS
THE CHOICE IS YOURS
I

OUTRIGHT PURCHASE OR FULL OWNERSHIP AFTER
12-24 MONTHS UNDER OUR CONVENIENT 100% EQUITY
RENTAL PLAN

....

PURCHASE
PRICE

Try the experts. DASD Corporation encourages test
evaluations of all of our language
translators.
RPG/RPG II to COBOL (DOS or OS) will accept all types of RPG and
produce ANS COBOL. Most translations are 100% error free. Our modular
COBOL simplifies maintainability.
SYSTEM/3 COBOL to OS COBOL makes this tedious, redundant conversion completely automatic. We're 97% clean, which frees a lot of man hours for more important
tasks.
DOS COBOL to OS COBOL is basically a difference of syntax, but may mean a lot of
wasted man hours.
GE MAP to OS COBOL will allow immediate upgrade of your GE 400 series to full ANS
COBOL.
\
360/20 BAL to 360/370 OS ALC is an extremely solid product eliminating a monotonous programming job.
DASD TRANSLATORS SAVE TIME AND MONEY.
Many service op~ions are available: lease, conversion only, conversion and clean
compile; full conversion responsibility including testing and JCL.
'
For a prompt solution to your conversion problems,
write or call today.

DASD CORPORATION
National Marketing
1480 Renaissance Drive-Suite 315
Park Ridge, Illinois 60068
312/299-5005

* RENTAL PER MO.
12 MOS. 24 MOS.

DECwriter II ....... . $1,495 $145 $ 75
DECwriter III ...... . 2,895 275 145
DECprinter I ...... . 2,495 240 125
VT52 DECscope ... . 1,695 162
85
VT55 DECscope ... . 2,695 260 135
875
84,
45
ADM 3A CRT ...... .
67
ADDS Regent 100 .. 1,325 126
TI 745 Portable ..... 1,875 175
94
2,995 285 152
TI 765 Bubble Mem.
TI 810 RO Printer ... 2,295 218 117
Data Products 2230
7,900 725 395
QUME Ltr. Qual. Ptr. 3,295 315 168
FlexiFile 21, Flpy. Disk 1,995 190 102
*FULL OWNERSHIP AFTER 12 OR 24 MONTHS.

RENTAL AND LEASE PLANS. AVAILABLE
ON ABOVE AND OTHER EQUIPMENT

1RANSNET CORPORATION
2005 ROUTE 22, UNION, N.J. 07QS3

201-688-7800

CIRCLE 158 ON READER CARD

254

CIRCLE 198 ON READER CARD

CRTRMRTION

RCA Service Company
Division of RCA Corporation
Camden, NJ 08101
(609) 779-4129

Siemens Corporation
186 Wood Avenue South
Iselin, NJ 08830
(201) 494-1000

CIRCLE 520 ON READER CARD

CIRCLE 525 ON READER CARD

CIRCLE 530 ON READER CARD

Perkin-Eimer Data Systems
Terminals Division
Route 10 and Emery Avenue
Randolph, NJ 07801
(201) 366-5550

Redactron Corporation
100 Parkway Drive South
Hauppage, NY 11787
(516).543-8700

Olivetti
500 Park Avenue
New York, NY 10022
(212) 371-5500

Telex Terminal Communications
Box 27228
Raleigh, NC 27611
(919) 834-5251
CIRCLE 533 ON READER CARD

CIRCLE 526 ON READER CARD

CIRCLE 521 ON READER CARD

Printer Technology, Inc.
8 Gill Street
Woburn, MA 01801
(617) 933-3510
CIRCLE 522 ON READER CARD

Qume
2323 Industrial Parkway Left
Hayward, CA 94545
(415) 783-6100
CIRCLE 523 ON READER CARD

I

SCM/Kleinschmidt
Division of SCM Corporation
Lake Cbok Road
Deerfield, IL 60015
(312) 945-1000
CIRCLE 527 ON READER CARD

Tally Corporation
8301 South 180th Street
Kent, WA 98031
(206) 251-5500
CIRCLE 531 ON READER CARD

Teletype Corporation
5555 Touhy Avenue
Skokie, IL 60076
(312) 982-2000

(212) 751-3110
CIRCLE 535 ON READER CARD

Trendata Computer Systems
610 Palomar Avenue
Sunnyvale, CA 94086
(408) 732-1790
CIRCLE 536 ON READER CARD

Tycom Systems Corporatiori
26 Just Road
Fairfield, NJ 07006
(201) 227-4141
CIRCLE 537 ON READER CARD

Univac Division
Sperry Rand Corporation
Box 500
Blue Bell, PA 19422
(215) 542-4011
CIRCLE 538 ON READER CARD

CIRCLE 532 6N READER CARD

Scope Data Incorporated
3728 Silver Star Road
Orlando, FL 32808
(305) 298-0500

Texas Instruments, Incorporated
Digital Systems Division
Box 1444
Houston, TX 77001
(731) 494-5115

CIRCLE 528 ON READER CARD

Randal Data Systems
2807-F Oregon Court
Torrance, CA 90503
(213) 320-8550

Selecterm Incorporated
2 Audubon Road
Wakefield, MA 01880
(617) 246-1300

CIRCLE 524 ON READER CARD

CIRCLE 529 ON READER CARD .

CIRCLE 534 ON READER CARD

Trans-Lux Corporation
625 Madison Avenue
New York, NY 10022

Western Union Data Services Co.
70 McKee Drive
Mahwah, NJ 07430
(201) 529-1170
CIRCLE 539 ON READER CARD

Xerox Corporation
701 South Aviation Boulevard
EI Segundo, CA 90245
(213) 679-4511
CIRCLE 540 ON READER CARD.

L-Shaped Return

CIRCLE 184 ON READER CARD
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Input to Improve data handling output, from Peripheral Dynamics Incorporated

POI OFFERS THREE WOR{(/DATA COLLECTION READERS
THAT CAN BE CONFIGURED IN MANY DIFFERENT WAYS
Flexibiiity in our line is the name of the game. If you use
cards or badges in your time/attendance, security/access
or work/data collection system, consider POI. Anyone of
the three readers described here can be furnished in

a

O·A·T Card Reader
The 100 Series O-A-T (one at a time)
Card Readers are miniaturized, selfcontained models designed to accept
punched hole and/or mark sense cards
on a hand-fed basis. They have the
dexterity to read data in any format
and to process cards from 22 columns
long up to any practical length. Key
standard features include 50/60 Hz
input. power, universal power supply
(100/115/200/230 volts ac), operation
with or without clock track for mark
sense readi ng, and data resynchronization to compensate for misregistered data. These units are compatible with all automatic POI card
readers.
Circle No. 80

variety of configurations, ranging from a complete unit with
current loop or RS-232 interface, through to a "mechanism
only" unit. And that's just our standard flexibility! To see
what else we can do, read "Specials Are Our Speciality."

Card/Badge Reader
a

These self-contained badge readers
are designed for manual operation and
for use as stand-alone devices or
mounting in a data collection terminal
area. They handle type 5 badges, with
or without a plastic loop attached to
the badge. A unique feature precludes
the possibility of the wrong type of
badge from being read, as well as improper badge insertion. A simple latch
mechanism engages positively with
the reference hole only when the
badge is in the correct orientation. The
B50 interfaces to most computers,
termirials, and other electronic equipment.

Circle No. 81

Circle No. S2

NEW ADDITION TO OUR CARD READER FAMILY

POI is proud to announce the 2022
Series Automatic Card Readers,
which have been specially configured
and priced for large· OEM manufacturers with requirements for low speed
and low volume card input. With a
nominal speed of 200 cards per minute
and a hopper capacity of 200 cards,

000
256

Badge Reader

The CB3 Series are designed to be
mounted in data collection terminal
or used as stand-alone readers. They
accept both standard and mark sense
tab cards, as well as type 3, plastic
badges-all on an intermixed basis. A
reciprocating mechanism in these
units permits reading during the insertion and/or the return, thus
verifying data. CB3 Series Readers
have an operating life dt 15,000 hours
and a MTBF of 3,000 hours. OEM users
have judged them the best in the industry-at any price. Various configurations permit a direct replacement
of most other make readers.

they fill the gap between manual fed
readers and medium speed automatic
readers. Like other distinguished members of the PO I family, (up to 600 cpm.),
this series is U L listed and can read
punched hole cards in SO-column formats or mark sense cards (any color)
in 40- or SO-column formats, with or
without clock track. Oelta head models
capable of reading both are available.
2022 Series Readers come in table
top and rack mounted configurations,
have 50/60 Hz input power, and a
universal power supply.
Circle No. 83

APPLICATIONS ENGINEERING

Specials Are Our Specialty
In addition to the work/data collection devices described here, POI
makes special units available through
a very active applications engineering
program. Examples ot'recent custommade data input devices are an intrinSically-safe badge reader for use
in a hazardous bulk distribution environment, and a special mechanism for handling multi-thickness/multiwidth forms for use in the wagering
market. If you have a forms handling,
packaging, or data logic problem, we
can solve it. A call will get things
started.

Peripheral Dynamics Incorporated
SEE IT ALL IN NCC SHOW BOOTH 4149

1850 Gravers Road, Plymouth Township. Norristown, PA 19401
Telephone (215) 277-8484 •. TWX510-660-1368

DRTRMRTION

news in perspective

Companies

CalComp's New Look Under Canova
Unprofitable since 1974, it hopes for a turnaround in 1978
George Canova was elected chairman of
financially troubled California Computer Products, Inc. (CaIComp) on April
7, 1977.
There was speculation at the time that
CalComp's banks were going to give
Canova a year to turn the company
around and would bring in an outsider if
he failed. CalComp had had two money
losing years and its expensive antitrust
suit against IBM had been dismissed. The
company owed its four banks, led by
Citibank, N. A. $45 million and had
missed a $2.5 million debt payment on
March 31 of last year.
CalComp has red,uced its debt to
$38,000,000. Canova last month said the
company had reduced its debt by some
$5 million oyer the last six months and
that over the last two years it had reduced
debt by between $15 and $20 million.
"We're reducing debt at the rate of about
$Ph million per quarter."
The company has not had a profitable
year since 1974 when it earned $9,132,000 on revenues of $130,633,000. This

Canova has, been running
CalComp since June 1976
when he replaced Lester
Kilpatrick as president.

Kilpatrick as president. His election as
chairman also deposed Kilpatrick, a CalComp founder, who advanced Canova
$1 million in 1968 to help launch Century Data Systems which CalComp completely acquired in 1973.
His has not been an easy job; "We had
to take a hard look at what we had going
for us and decide what to do from there,"
he said of his position when he began
running the company. Oneof the things
he did, beginning in the fall of 1976, was
to reorganize the company into five operating divisions along product lines as
opposed· to previously used functional

groupings. Each division is headed by a
vice president and general manager and
operates almost as a separate compa~y.
Canova belieyes thIS is working well.
"Because of the diversity of our product
lines, an executive would have to be a
superman to be knowledgeable about all
of them." He says the reorganization has
been morale boosting. "A sailor may
hate the Navy and want to get out and
still be loyal to his ship or to his unit."
Another thing Canova did was to discontinue manufacture of end user IBM
plug-compatible products. "With limited
resources available and because of the

The first two of the so-called "West Coast Cases" against IBM to go to trial
involved California Computer Products Corp. (CaIComp), Anaheim, Calif, and
Memorex Corp., Santa Clara, Calif
Both firms charged IBM with antitrust violations and, in both cases, the
litigation grinds on.
CalComp filed its lawsuit in October 1973. It went to trial in a Los Angeles
federal court in November 1976. At the end of the presentation of the CalComp
case, on Feb. 11, 1977, thejudge granted an IBM motionfor a directed verdict in
IBM's favor. CalComp appealed. Oral arguments are being heard by the Ninth
Circuit Court of Appeals this month.
Memorex's case is still in the trial stage. A San Francisco federal court judge in
early April denied an IBM motionfora directed verdict and IBM now is taking its
turn in court. The defense is expected to take the trial into July.,
In the meantime, how are the two companies faring? California Computer
Products, where it is today, is covered in these pages. Next month, M emorex.

fiscal year, which ends June 30, may just
be the turnaround. Following two losing
quarters, the company in its third quarter
ended April 2 earned $987,000 (including $550,000 from sale of stock in an
unaffiliated company) on revenues of
$29,833,000, bringing the nine month
total to earnings of $318,000 on revenues
of $85,448,000.
'
CalCoinp also last month had reached
an agreement in principle on a restructuring of its revolving credit agreement
with its four major banks. Under the
restructuring, CalComp will get an initial
revolving credit line of $40,000,000 until
Sept. 29, 1978, with the availability -of
funds reducing by $1,500,000 each calendar quarter beginning Sept. 30, 1978 and
ending at final maturity of the credit on
Sept. 30, 1980.
Replaced Kilpatrick
Canova has been running CalComp
since June 1976 when he replace,d Lester

May, 1978

GEORGE CANOVA

H. EUGENE BREWER

Not an easy job

Every five years
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news in perspective
rate they (IBM) were obsoleting_them, we
decided to put our development resources into graphics and oem memory,"
said Darrel McCollough, vice president
and general manager of the Data Processing Products & Seryices Div. which,
among other things, refurbishes plug
. compatibles and provides service to the
lease base.
Canova said continual selling off of
portions of the end user plug compatible
lease base with no investment except for
sales expense, has made a substantial
contribution to the company's debt reduction. He feels this activity has "many
years of life left."
H. Eugene Brewer, vice president and
general manager of the Graphics Products Div., characterizes CalComp as a
company whose major thrust hfls
changed every five years. "The first five
years it was military R&D. Then came the
golden years of graphics. Next were the
plug compatibles. Now how CalComp
looks depends on what the customer is."
From the beginning
Brewer has been with the company
almost since its inception in 1959. He
came out of the Autonetics Div. of North
American Aviation as did three of CalComp's founders, Kilpatrick, Eugene
Side, and Don Cone. Actual origins of
the firm go back farther, to 1953 when
Side and Robert Morton tried to bid on a
digital plotter contract from Alwac Computer. They didn't get the contract but
they did develop a plotter that worked
and they sold it to Alwac. But nothing
followed and the fledgling company was
reduced to Morton operating out of a
small shop on Jefferson Blvd. in Los
Angeles. Kilpatrick, Side, and Cone began doing free-lance engineering work in
Morton's shop prior to resigning from
North American to officially form CalComp in '59. When formed, the com-

FORNATARO

258

pany's main activity was to be military
research and development. "N obody
ever thought about making a living selling plotters," Brewer recalls. But the firm
. did sell plotters and by 1964, Brewer said,
the dollar volume from plotters was as
big as from military R&D. In the 1966-69
period, he said, "there was an explosive
growth in graphics and the military business went down."
CalComp's last military contract, with
NASA for work on the Nimbus satellite,
ran out last year.
Canova believes that CalComp now is
"beginning a new growth period. We
have growth plans for all divisions." His
vice presidents and general managers
feel this way too.
"This fiscal year there has been a dramatic increase in the number of drum
plotters we've been selling," said Brewer
of Graphics. His division is an extension
of the original commercial part of CalComp's business. It sells four different
kinds of plottets, drum. and belt bed
which CalComp pioneered, classical

"The first five years it was
military R&D. Then came
the golden years of
graphics. "

can come from computer handling of
data. He said market surveys have shown
that the most common reason for purchase of a plotter is "some group has a
problem it wants to solve. They're doing
their thing, turning out lots of plots."
Now he says he's beginning to see
companies appointing plotting coordinators. He'd like to see this spread .
Brewer's division employs 575 persons,
85 in hardware and software develop. ment, 90 in sales and marketing, 4 in
administration and the remainder in
manufacturing.
Somewhat larger in terms of employees,just under 1,000, is the oem Memory
Products Div., a direct descendent of
Century Data Systems. It is headed by
Jim Payton who was a vice president of
Century Data and is housed in the same
building used by Century Data before it
was acquired by CalComp.
Payton left CalComp for a time to
operate his own third party leasing business. He returned with the divisionalization which "I advocated all along. We
have a tremendous difference in products. For economic considerations I consider more is lost by diffusing management attention." His division develops,
produces and sells hard and floppy disc
memories to oem's. It also is developing
and selling control units which allow
most of its memories to be attached to
minicomputers.

flatbed and graphics COM (computer output microfilm) units. Brewer said the
market for the latter is not as large as for
the others but "it's showing a lot of
potential now." The division also makes
and markets plotter controllers.
Only limitation
Brewer said the only limitation to the
growth of his markets is "the ability of
men to use computing devices." He sees
two main barriers, input problems and a
lack of understanding of the benefits that

PAYTON

MC COLLOUGH

Increased demand
"There has been a tremendous increase in the demand for memory, "
Payton said. "As we drive prices down we
are broadening our application base."
The division sells used floppy discs in the
hobbyist market for use with microprocessors.
Payton's division has two subsidiaries,
Airform Precision Metals, Inc., which
produces sheet metal frames and skins
for CalCoinp products and "does a modo:
est amount of outside business," and
Transmask, which produces masks for
the semiconductor industry.
Payton said his involvement with

SECKENDORF
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Transmask, a $3 million a year company.
"is mostly financial now," but he hopes in
the future to use the company as means
of getting "more into the custom integrated circuit area."
The OEM Memory Products Div.'s sales
force is being beefed up by Payton both
with added direct salesmen and a network of sales -representatives. He started
building the rep network in the fall oflast
year and it's "adding more revenue than
expected."
The division looks to McCollough's
Data, Processing Products & Services
Div. for service for its oem products.
usually based on ultimate user contracts.
McCollough's division provides service for all CalComp products from 46
offices and also services customers of
other manufacturers. In addition, it markets IBM compatible printers produced by
Data Printer, add-on memory for the IBM
370/158 and 370/168, produced by National Semiconductor, CalComp's large
Automated Tape Library (ATL), and plug
compatible disc equipment.
Not yet

A CalComp product for which McCollough's division does not yet have to
provide ,service because it isn't yet available is the newest product of a division

He's beginning to see
companies appointing
plotting coordinators. He'd
like to see this spread.
which really isn't a division yet. It's an
interactive graphics system, many manyears in development, which will be the
entry product for what will become the
Interactive Graphics Div. on July 1. The
organization has existed as the Interactive Grapliics Systems Venture Team
since November 1976.
Joe Fornataro, direcJor of Interactive
Graphics Systems, introduced the
group's first product, the IGT-500 system
which enables local control and manipulation of graphic images on a crt, at a
design and drafting show in San Francisco last month.
The soon-to-be division also has come
up with what it calls the interactive
graphics language (IGL). Fornataro describes this as a verb oriented compiler
with the power to generate new applications in a very short time. lAG also will
show its new system at the National
Computer Conference in June in Anaheim.
Canova said ,he is "bullish" on lAG.
"CalComp historically has been a graphics company-the graphics company."
It's more than that. It's an international company and the International
Div., under the direction of Paul F.
Seckendorf, vice presiden.t and general
manager, is into more things in some
ways than the basic CalComp. Because,
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as Seckendorf explains, it's important [Q
keep operations in foreign companies as
totally national as possible, cash flow
must support each individual operation
so the division has added non-CalComp
equipment to be sold through these operations under the CalComp name. These
include a Gould electrostatic plotter and
a digitizer made by Digitizer Co.
First thrust

International operations, as an extension of domestic marketing, started some
10 years ago. The first thrust was to
establish an office in Amsterdam. Now
the company has operating subsidiaries
in Germany, England, France, and Italy
and is about to convert a branch office in
Japan to subsidiary status. The division
handles all CalComp products but,
Seckendorf said, 65% of international
business is in graphics. The division accounts for approximately 25% of CalComp's revenues.
International sells products of other
CalComp divisions on a transfer-buy
basis. It's kind of an arms-length thing as
are most interactions between company
divisions.
Canova said he meets individually
with each of his general managers at least
once a week. He holds staff meetingshimself, the general managers,.his financial adviser, and his legal adviser-at
least three times each month.
Although he picked his general managers in part for their "entrepreneurial
bent," Canova is quick to admit "if there
is a disagreement, I win."
Of the original CalComp founders,
only Kilpatrick is still around as a director. Canova said he is a "vocal" director.

Late last year Morton and Gene Beckman, another founder, retired from the
board.
180 openings

Canova likes to point to the fact that
we "have 180 openings to fill across the
board" as an indication that CalComp is
turning around. The company currentlyhas 2,650 employees. Recruitment, Canova admits, is difficult in California's
Orange County where real estate is
highly inflated and the unemployment
rate is at a unique 2%. "But," said Canova, "I'm not committed to keeping all
operations in Orange County. We have
enough business in Europe to justify a
European manufacturing facility and it
would not necessarily have to be under
International."
One thing CalComp did when the
Orange County labor market became
tough was to institute a four day work
week. It also contributed to cost cutting.
Management asked employees if they
would consider taking a 10% reduction in
working hours anda 5% reduction in pay.
"We were asking for 40 hours worth of
production in 36 hours," Canova said,
"and everyone agreed." The plan has
been in effect since last August and apparently has been successful. Canova
said he's talked to executives of other
Orange County firms trying to recruit
and "they can't compete with our four
day week."
But his executives don't get off that
well. "I took a day off once but I schedule
at least half of my staff meetings on
Friday." Under the CalComp four day
week, Friday is supposed to be part of the
-Edith Myers
weekend.

Plug Compatibles

The Pampered IBM User
Independents court him with less than retail prices
There's no doubt about it. The IBM user is
the most pampered lot in computerdom.
No one seems to pay much attention to
users of other mainframes, some of
whom feel ignored even by their own
vendor. But look at the IBM user.
He's courted by' independent manufacturers of peripheral equipment that
is plug-compatible with the IBM boxes he
has and needs more of; the boxes made
by the independents are cheaper. The
number of software houses with programs that will run on IBM machines is
legion.
As if all this attention from vendors
weren't embarrassing enough, the IBM
user is now being wooed by manufacturers of mainframes that are both software and plug-compatible with comparable IBM mainframes. Again, the prices
being quoted by the independents are

enticingly attractive. Like, why pay retail?
Within the last 30 days, a couple more
makers of IBM-compatible computers announced their entry. One has a minicomputer with approximately the power of a
370/138 that will run 370 operating systems, including vs. This company, called
Two Pi Corp., is a wholly owned subsidiary of the large Dutch conglomerate,
Philips.
Then there's National Semiconductor,
makers of the As/4 and 5 computers
being marketed by Itel Corp. N ationa!,
which is now shipping more IBM-compatible computers than anyone else-IBM
excepted, of course-earlier this month
announced still another processor said to
be more powerful than a 138 but at less
than half its price. And this time N ational will sell to the end user.
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news in perspective
But that's not even the end of it. The
Series/l minicomputer that IBM announced and began shipping in November 1976 has become the darling of the
minicomputer systems houses and software companies. With help from IBM,
these independent firms can be expected
to start offering significant capabHities,
initially for large end users.
For disc management
One such capability that IBM reportedly has but isn't publicizing or market-.
ingis the use of Serieslls to perform the

National offers the cpu, half-meg, two
1/0 processors, four peripheral adaptors,
console and associated service processor,
plus a 200MB disc, 120KB tape, and floppy
disc for loading microcode-all this for
$165K. It sounds like the kind of offer
one gets only on television commercials
shown after midnight.
But the people behind this offer are the
same ones who make the As/4 and 5
mainframes being sold and installed by
Itel Corp. National says it now is shipping more IBM.:.compatible computers
than anyone else, and it further claims to
be shipping more megabytes of memory
systems than anyone else except for IBM.
The company, which closes its fiscal year
at the end of this month, should be
reporting revenues of almost $500 million. Some 70% to 75% of that will come
from the sales of semiconductor compo-

The IBM Series/1
minicomputer has become
the darling of the
minicomputer systems
houses.
nents, the remainder from the Itel mainframes, add-on memories, point-of-sales
systems, and such consumer products as
calculators. The percentage from systems
is expected to increase.
JARED A. ANDERSON
Two Pi's president is mum about prices,
estimated at 60% of IBM's

job of disc management. Here, one or
two Slls are set between two large 370s,
just relaying files to a 370 as requested,
the minicomputers having sole access to
an ent~re bank of disc drives. A second
capability is a network of S/ls communicating with an IBM 3705 front-end processor.
Still to be heard from is Magnuson
'Systems Corp., known to be preparing a
370 software-compatible computer in the
JA8 range, again at appealing discounts
from IBM'S price.
Earlier this month, National Semiconductor announced its entrance into the
systems business with the System/400, a
370-compatible, microprocessor-based
computer that is said to have 50% greater
speed than a 370/138 but at approximately half its price. It will run IBM'S
Dos/vs and vM/370 operating systems
without modification, and can be configured with up to 16 megabytes of main
memory-4MB in the single base cabinet
shown.
The 138, of course, is restricted to a
maximum of 1MB, and the latest price
seen on that cpu was $333,600, reduced
recently from $405K. By comparison,
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Systems first
"We feel the semiconductor technology is driving us in the direction of the
integrated manufacture of data processing systems," says National president
Charles E. Sporck. "It is no longer possible to design useful semiconductor components without designing systems before you design the components" because the interrelationship is so strong,
he adds. "So we are announcing our
entrance fully into the systems business."
Giving them a running start in this
direction is the fact the company already
has service offices in 20 cities, staffed by
some 250 people, all this stemming from
its having shipped more than 13,000. pos
terminals to the nation's supermarkets.
Thus it has spare parts centers and the
nucleus of a service staff that now must
be trained to service the S/400s and other
systems that National can be expected to
introduce in a piecemeal fashion. (Likely
candidates yet to be announced are a
mini with about the power of a Digital
Equipment Corp. PDP-II no and perhaps a megamini competitive with the
HP-3000, VAX 780, and the like.)
National, which has scheduled initial
shipments in the first quarter of 1979, is
looking to sign up oem customers, in'
addition to selling directly to the end

user. An Itel spokesman, asked if they too
might be handling the S/400, said,
"We're still looking at it."
Two Pi's V32
Like National Semiconductor's offering, the Two Pi machine is also softwarecompatible with the 370 and is said to be
equivalent in performance to a 138. The
so-called V32 will also run in the virtual
mode and makes extensive use of firmware. But unlike the S/400, the V32 is
limited to four megabytes of main mem-

ory.
Two Pi, formed three years ago and
acquired by Philips about 18 months
later, says it will not market to end users
but rather to oem's and service bureaus.
Indeed, the V32 was seen last month. in
these pages (p. 186) as the 3200 series
being offered by National css, the
Wilton, Conn., computer services firm.
Two Pi president, Jared A. Anderson,
would not disclose prices of the 32-bit
minicomputer but said end-user prices
should bear discounts similar to those
applying to plug-compatible peripherals
supplied by the independents. It's understood the suggested end-user price for a
1MB, 4-channel V32 is $190K, which
appeats to be about 60% of IBM'S price.
Anderson, formerly vp of research and
development at Computer Machinery
Corp., was earlier a founder and president of Decision Inc., an Oakland, Calif.,
manufacturer of peripherals for Data
General minis. And many of his officers
and cofounders at Two Pi were with him
at Decision Inc., which was acquired in
1974 by Ball Corp. and subsequently
renamed Ball Computer Products.
Controllers next
Anderson, whose PhD is in physics
from the Univ. of California at Berkeley,
says next year Two Pi will have a range of
controllers that will allow the use of
minicomputer peripherals. That will
bring costs down, he says, and produce
about a 2: 1 price advantage over IBM.
The V32 is housed in a refrigerated box,

Two Pi's computer is
housed in a refrigerated
box, which eliminates the
need to operate it in an air
conditioned room.
which eliminates the need to operate it in
an air conditioned room. First production models should be available along
about August, but quantity shipments
are not due until next year.
One of the obvious uses of these lowerpriced computers from an independent is
as a remote processor in a distributed
processing environment. Having the
ability to run programs that also run on
the large 370s at the central site means
that dp management might be able to
control the programs that run on those
CRTRMRTION

plishment, he explains. And while a
number of oem's are making a serious
effort to direct-connect the S/l to a 370,
thus making it possible to provide a very
fast file update capability, for example,
IBM has already accomplished this, the
analyst says.

IBM is about to bury 370s
within a cluster of
Series/1s.

TWO PI's 32-bit minicomputer has minicomputer architecture internally but uses IBM 370
software and operating systems.

remote processors. All programs can be
developed at, and downloaded from, the
central facility, for example.
The scenario, then, would have IBM
retaining account control at corporate
headquarters, site of the central dp installation filled with large 370s and
303Xs, while the independents become
suppliers of mi~is and small computers
at regional and branch offices of those
organizations. Certainly with this ability
to produce a plug-compatible mini and
mainframe at half IBM'S price becoming
so widespread, one must begin to wonder
what IBM can do about it.
Not to worry.
A recent study of this situation shows
one tack being taken by IBM. This is to
make a Seriesll minicomputer such an
attractive processor that oem's of what-

ever bent can fashion from it the answer
to the prayers of every large 370 user. The
Seriesll, introduced in November 1976
as a bare bones box with minimal software, can now be had with three IBMdeveloped operating systems. Included is
a real-time system that supports pL/1
and FORTRAN. And some time this year
IBM is expected to introduce a COBOL
version of the mini, code-named Orbit.
Huge commitment

"The most impressive thing-perhaps
scary thing-is the fact that IBM is committing so much in terms of resources to
the Series/ I," says an analyst at SBS
Publishing, San Jose, Calif., which recently produced the study, "IBM Series/
I-User Experience." Three operating
systems in 14 months is no small accom-

"Several IBM sources have hinted to me
that what IBM is going to do is develop a
virtual management system for the Series/ 1. Also a TSO system for the Series/I,
and a programmer workstation. And
these will sit around the 370."
The researcher sees this type of effort
as a defensive measure by IBM against the
PCM'S. Preparing for the day when scads
of outfits will be able to supply low-cost,
softwar~-compatib1e computers, he believes IBM is about to bury 370s within a
cluster of Series/ Is. At that point, the 370
becomes as dependent on the S/ls as the
minis are on the large mainframes. And
now the PCM must replace not only a 370
but rather five machines-the 370 with
four S/ Is around it. And those five machines now have very sophisticated capabilities. "It becomes a very complicated thing to justify," the SBS analyst
says.
It is into this cauldron that enterprising
new companies are venturing. The excitement they are experiencing can also
be shared by the casual observer, for their
success would bode well for the industry
and the user. But oh, what a witches brew
they must contend with.
-Edward K. Yasaki

Security

Privacy: A Political Issue
That's the way some speakers looked at it in Phoenix meeting
Jerome Lobel, manager, Computer Security and Privacy, Honeywell Information Systems, called Honeywell's Computer Security and Privacy Symposium
in Scottsdale, Ariz., last month "an international meeting."
The symposium, Honeywell's fourth,
attracted a record attendance: 170, up
53% from last year, from six nations, 26
states, 87 business organizations, and 44
government agencies.
Certainly the concerns seemed to be
international. Heading the list was concern over transborder data flow problems. "The trans border data flow issue is
largely a political one and the fi..nal outcome will be based largely on the political environment," said Hugh --Donahue
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of Control Data Corp. "The individual
human right to privacy has been the
vehicle to bring transborder data flow to
a focal point but considerations in the
economic, political, cultural, and technical areas need to be put on the table."
He ticked off some happenings that
have been pushing the issue to the fore.
"The new French federal law on privacy requires that any firm operating
phone-linked information processing
systems and sending information by
whatever means from the country must
register with the National Commission
of Data Processing and Freedom.
All airspace

"Colombia has declared that it con-

troIs all the airspace of its territory
thereby setting itself in a position to
decide which information may be sent

Nationalism and
protectionism are the real
European motives for
restricting transborder data
flow.
into. or collected from that airspace.
"Some of the Canadian provinces have
restricted the transmission of credit data
across their borders.
"The Swedish Data Act of 1973, the
first such law, requires that the Data
261
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news in perspective
Inspection Board approve the export of
files or personal data.
"The developing countries are intending to prevent satellites from gathering
data from their countries, such as that
obtained by Landsat on crops and
drought.
"And in Spain, there's a new wrinkle,"
Donahue said. "If you want to move a

privacy is an individual's right to self
determination of what information
about him is collected while security is
protection of hardware, software and
data from destruction, disclosure, modification and denial of service. Dewey
Manzer, a. Honeywell vice president, said
privacy is an attribute while security is a
mechanism.
Donahue offered some advice for
those who have not yet become interested
or involved in privacy and the transborder data flow issue. "Become involved. Members of a multinational
corporation must be sensitive to the fact
that an adverse conclusion to this issue
could effectively result in closing down
business in many countries. At best, costs
will increase compared with cqmpetitive

and other restrictions.
"Lobby Congress to pass laws to assume federal jurisdiction over privacy
issues. Last year, over 400 bills were
introduced in state legislatures. Some 66
were passed. The situation in the United
States could become the same patch quilt
of Europe with dissimilar privacy laws
unless a strong federalju'risdiction allows
a harmonized atmosphere in which we
all may operate."
Shocking absence
David L. Linowes, chairman, Federal
Privacy Protection Commission, took a

Privacy is the first means by
which control and
regulation will be placed on
the data processing
industry.

DAVID LlNOWES

corporations operating solely within that
particular nation.
"Gather facts about abuses and the
amounts of transborder data flow. We
need to scope the problem.

" ... a shocking absence"

data file across the border you have to
deposit dollars in an escrow account before you do it."
As one country compares its national
law to its neighbors, he said, "the transborder data flow issue arises instantly ...
If certain restrictions are placed on data
within a nation and the files must be kept
within that nation, it naturally promotes
the establishment and growth of its own
national data processing industry."
Surprise speaker
A surprise, not-on-the-program speaker, Knut Selmer, professor of law, Oslo
Univ., Oslo, Norway, picked up on this
note. "Motives are always mixed," he
said. Nationalism and protectionism are
the real European motives (for placing
restrictions on transborder data flow).
Many countries welcome restrictions because they profit from them. Don't blame
them. Consider if IBM were a European
company."
Both Selmer and Donahue referred to
the "privacy umbrella" covering the issue
of transborder data flow. Neither attempted to define privacy. Others tried
and attempted as well to define security,
the symposium's co-topic.
Lobel called them "twin subjects."
Ralph Busch, senior market analyst,
Honeywell Information Systems, said
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All kinds of files
"The protection and security of private
information should be applied to all
kinds of files, not just those that are kept
within computers and data processing
systems. After all, it is human beings who
invade the privacy of other human
beings and not the computer itself.
"Each individual within the industry
must act responsibly in his own operation. There is a tremendous force of
public interest in the privacy issue and
each person in the industry, in using the
products of the industry, must act responsibly or severe federal laws and regulations will be placed upon private industry. Privacy is the first means by which
control and regulation will be placed on
the data processing industry. Transborder
data flows represent an international expansion to such potential control and
regulation.
"Urge that the protection and security
of data files be comensurate with the
sensitivity of the data. Omnibus legislation which would apply a high level of
security to all information is wasteful and
unnecessary.
"Take a position for free flow of information. Information and service products are commodities of value. These
products, under control of the producer,
should be able to flow freely across borders without tariffs, nontariff barriers,

KNUT SELMER

A surprise speaker

somewhat different view of state legislation. He called the absence of privacy
laws at the state level "shocking." He said
the very fact that his commission was
established is a good sign. "N ever before
in history has the government gotten
together a group of citizens to guard
against a potential problem before harm
is done. We don't have to wait as we did
with automobiles to be suddenly faced
with the problem of curing pollution."
He said the majority of executives
called to testify before his commission
seemed initially to feel, "we're respectable executives and you're wasting your
time." He said 99% turned to a "we didn't
even think of that" attitude when questioned .flbout potential abuse of sensitive
data about their companies. One question he said was asked was, "Can foreign
companies obtain such data and use it to
acquire control?"
Thomas K. Welch, assistant director,
Intercep, talking on "Electronics Communications Protection," also touched
on the awareness problem. "Crimes involving ,data communications," he said,
"require the theft or misuse of information tirst. Before further manipulation or
specific information theft takes place,
dial-up codes, ID codes, passwords or
other necessary. data to accomplish the
crime through a dial-up or dedicated
CRTRMRTICN

system are required. The importance of
such information is often underestimated until put into perspective." He
gave an example. "Swiss banks use timesharing computer services in the United
States over satellite circuits. Their data
may be taken from terminals anywhere
in the w<;>rld by knowing the passwords
protecting it."
Preventive procedures
He said a variety of active and passive
countermeasures equipment is available
to the private sector. "An orchestrated
combination of selected equipment, examination team personnel, and preventive procedures offer a potent deterreni
force when coupled with access control
measures and user identification procedures." But, he said, without security
consciousness, all the countermeasures

New procedures must be
developed and installed to
deal with the processing of
computer-related crime
cases.
~n

the world will do no good."
But lack of consciousness is not the
only problem. Timothy A. Schabeck,
Seidman & Seidman, talking about
"Computer Crime Iilvestigation," said
chances ofa person caught at a computer
crime going to jail are one in 33. "Most
companies don't want their stockholders
or their customers to know (about the
crime)."
Susan Nycum, an attorney with Chickering & Gregory, San Francisco, agreed.
"Computer abuse is like death. It's ok to
talk about it in the abstract, but don't get
too close. It's the it can't happen here
syndrome."
.
Schabeck told of big payoffs in computer-related crime. "In 1976, the average bank robbery netted $1,800while the.
average computer-related bank embezzlement netted $1,500,000. Computer
crimes. that have been reported are responsible for the loss of over $100,000,000 annually in the U.S. It has been
estimated that 85% of all 'white collar'
crimes are not reported."
Wants new laws
He advocates new laws. "Our national
justice system which tends' to deal so
lightly with the overall problem of whitecollar crime should be reviewed for its
effectiveness in handling this type of
criminal. New procedures must be developed and installed to deal with the processing of computer-related crime
cases."
Dwight Catherwood, Ernst & Ernst,
would have companies review their contingency plans. He told of one company
whose plan "was simply a three-page
write-up explaining why a disaster could
not occur there." Another, he said, "operated under the 'chapel plan.' They
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prayed it wouldn't happen there."
Phillip L. Schiedermayer, president,
Profitect, Inc., decried government restraints on pre-employment screening.
"We have a national blindman's buff of
personnel selection." He urged security
people to get the personnel manager
reinvolved with hiring along with operations people. "Get them to go back to
long, in-depth interviews. There aren't
very many other things left."
There are a variety of ways to convince
management of the need of security
methods. Ira Gottfried, president, Gottfried Consultants, Inc., told how his firm
convinced one bank. "We asked for a
week to steal as much as we could. Every
evening we stole $1 million. Every morning we returned it. Each day we used a
different method. The first day it was
dial-up to the on-line system. The second
day we snuck in through some construction and substituted deposit cards. By the
end of the week they had totally revised
their security."
-Edith Myers

Antitrust

Cary, Kennedy in
Secret Meeting
chairman Frank T. Cary and Sen.
Edward M. Kennedy (D., Mass.) held a
secret meeting in Washington only a few
days after Kennedy, addressing the Computer & Communications Industry
Assn.'s Fifth Annual Caucus, had
blasted the IBM antitrust trial as a "sideshow" and called for interim relief in the
case.
The meeting, which was held in a
Washington hotel March 10, was initiated by Cary, who personally wanted to
IBM

key" and "cordial," Cary sought to challenge a number of statements Kennedy
had made in his keynote address. He
presented the Senator with a point-bypoint position paper prepared by his staff
and a chart apparently designed to point
up that, rather than being driven out of
.business, a nuniber of computer comp~nies were, in fact, flourishing and gaining an increasing share of the market.
Included on Cary's chart were Digital
Equipment, with annual revenues listed
as just over $1 billion; Itel at $400 million; Data General, $254 million; Amdahl, $188 million; Data 100, $138
million, and Four Phase at $88 million.
Reportedly, Kennedy's office later had
the chart replotted to juxtapose the
growth of these companies against IBM'S
$18 billion plus annual revenues, which
were not shown on the original.
Won't ask for relief
Significantly, a month after the meeting, Assistant Atty-Gen. John H. Shenefield announced the Justice Dept. won't
ask for interim relief, although he said he
thought it had good reason to seek it. He
said the Justice Dept. was foregoing interim relief in the interests of expediting
the trial which began May 19, 1975. IBM'S
Cary said, of the Shenefield statement,
the Justice Dept. decided not to seek
interim relief because it concluded that
iq.terim reliefwas not justified.

. Cary sought to challenge a
number of statements
Kennedy had made in his
keynote address.
rebut a number of points Kennedy had
made in his hard hitting speech, Washington sources say.
Kennedy, chairman of the Senate
Antitrust and Monopoly Subcommittee,
told CCIA members that an increasing
number of computer companies were
being driven out of business, or were
experiencing problems bolstering market
shares or finding necessary capital for
expansion, because' of IBM'S dominant
position in the industry.
He also endorsed a CCIA recommendation that the Justice Dept. seek interim
relief iIi the IBM case, and asserted, "The
IBM case has become a sideshow attraction for those concerned with effective
and efficient antitrust enforcement."
In his meeting with Kennedy, which
Washington sources describe as "low

SEN. EDWARD M. KENNEDY-

While the IBM camp may be concerned
with Kennedy's i~creasing involvment in
the antitrust case, the Justice Dept. is
applauding his efforts. Shenefield lauded
Kennedy's interim relief endorsement,
and Justice representatives have been
working behind the scenes to supply
Kennedy's office with additional data on
the IBM and AT&T cases, Washington
sources assert. In effect, then, the Massachusetts senator has emerged as a key
figure in one of the most important questions now confronting the computer industry.
-L.M.
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merce for Communieations & Information will head the office and will act as
principal adviser to the President on telecommunications.
All this sounds typically bureaucratic,
leaving government watchers free to
speculate on what if anything the NTIA
will accomplish. Right now doubts and
optimism seem equally mixed over exactly how effective NTIA will be-or will
be allowed to be. The executive order
creating NTIA, the battleground for varia lot of Washington grumbling
ous agencies fighting to protect their authority in certain areas, went through six
and information system can provide, and
major drafts, all of which, including theare protected from major adverse effects
in the development of that system." All-- - final version, have stirred controversy.
These bureaucratic battles, comments
agree that this is a iciiidable if somewhat
one former top OTP official; were "inev ...
obscure objective which implies soluitable. It was unfortunate," he lainents,
tions to many sticky technological, eco"that it ,was permitted to happen. But it
nomic, and social issues which may prove
.hard to tackle.
doesn't "cripple it (NTIA) unn,~,cessarily. It
In attempting to fulfill this far-reachjust put~ it a half step back from the kind
of full force that it might have had."
ing mandate, NTIA has set itselfup as "a
permanent focal point" for long-range
Another former oTP'er is less optimistelecommunications and information
tic and refutes contentions that the executive order will not preclude NTIA from
,
getting into areas not specifically spelled
The document make~'no
out. "Some people argue that NTIA can
do whatever ,it wants. Politically I think
real mention of exactly what
that's bullshlL~.If the only way you can
NTIA's information policy
generate authority to do something is to
responsibilities will be.
go through ~ cumbersome legalistic hairsplitting reading of the chicken's entrails
... you're going to get blown out of the
policy development What that means in
termsofday:.to-day work is that the new
water. So the words in that executive
order are critically important."
OTP offshoot will be cranking out a lot of
A close look at those "critically imporstudies-both in-house and out-of-house
tant" words in the March 27 order reveals
(see following story).
some of the reasons why disgruntled OTP
More thanJust a study group, NTIA will
also serve as a key adviser on computersupporters have expressed concern over
communications matters, making policy
the new office's authority. For one thing,
recommendations wIlen appropriate.
the document makes no real mention of
Former Federal Communications Comexactly what NTIA'S information policy
mission general counsel Henry Geller as
responsibilities will be. It also appears to
the new Assistant Secretary of Comdelegate international policymaking

news in perspective
Communications

The Money and Resources
That's what NTIA has, despite
'''Shipping the Office ofTeleco~munica
tions Policy over to the Commerce Dept.
is like depositing it. very silently and
efficiently into the nearest garbage can."
This potentially prophetic pronouncement, made seven months ago by one
garrulous government watcher, still
echoes in the ears of even the most
zealous government revampers. For it
was President. Carter's retinue of
reorganizers which had targeted the
eight-year-old White House telecommunications office for a spin off into
Commerce:"'-a move which has raised the
ire as well as the hopes of communications supporters both in and out of government.
Declares one vocal former oTP'er:
"The reorganization plan as it was applied to telecommunications and information issues was a mistake." Another
Capitol Hill critic is even more blunt:
"Unfortunately, Carter's political objec~
tives overrode good policy." What both
of these outspoken Administration debunkers share is a firm belief that the
office should never have been moved out
of the Executive Office of the President.
And they're not the only ones who think
this.
The reorganization drive that culminated in the recent creation of a bornagain OTP began right after Carter took
office. Other attempts to push the hapless
agency into DOC'S lap had proven. futile
during the Ford Administration. And
that's mainly because Congress had put
ihe heat on, forestalling any efforts to
dismember the office, then headed by
acting,director John Eger.
. However, no massive Congressional
campaign was launched. this time to try
to thwart Carter's plans to shift the telec()l)1munications authority over to DOC,
although several key Congressional leaders were, and still are, skeptical about the
reorganization move; So the new son of
OTP, born at the end of March, has a new
home in the Commerce Dept. and a new
name-the National Telecommunications & Information Administration.
A broad goal
Combining forces with the already established Office of Telecommunications
(also. part of Commerce), NTIA has a
broad "overall goal" of "helping to insure that the American public; industry,
and government receive the full benefits
that our national telecommunications
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Small business computers that can't handle
a lot of functions simultaneously or can't expand inexpensively just aren't suited to small
businesses. So when we designed our system
we slyly solved the flexibility problem.
There's more to us than
meets the eye. Our secret
is Multi-Tracking.™ It's
what allows us to track
multiple operators
sharing any program in
memory. Technically,
our systems software
automaticallygenerates re'-entrant code.
Automatically is
our "secret sauce'.'
JacqTM is our mascot
I t means' you can
and we claim all rights to him,
add word processing or accounting or
order e:p.try to the tasks you're already
programmed for, and multiple users can
share them without having to write
re-entrant code for the new task.
And in overload situations
any work station can handle any task at any time.
Multi -Tracking is the right
track for:word processing too.
In a clustered terminal situation
or when adding stations to
the Jacquard System you
don't have to duplicate
expensive equipment.

So for the price of eight simple automatic
typewriters you can have a word processing
system with eight stations and two printers
that can be used for formatting all business
documents. You can even sort address lists
by 20 criteria for direct mail programs.
The more you grow the better
we look. If you can't afford
"putting on the dog" check
these system costs.
'
NUMBER OF J105 WORK STATIONS
1 2 3 4 5

6

7 8 9 1011 1213141516

r--r-"r"1"'1~""""'rT"1"'""""""'''''''''''''''''-'''''' $17
tH-+-t-IH--t--t--1H-t-+-+-t-+--t--!~ $16

H+--+-t-t-+-t---+--t+t-+-+---+-+-+-f--I $15
Ht-+-t-IH--t--t--1H-t-+-+-t-+--t--!~ $14
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1---+-1r+---+H-+--+-H-I-+-+---+-+-f-----1f--1 $11

J!

o

t-+-r+t-+-t---+--t+t-+-+--+-+-+-f--I $10 Si
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A. Word processing system
with one printer, B. Expanded
storage and second printer,
24 MB of Disc storage, A
third high-speed printer for
rough drafts,

c.

See us in action and your hunt will be
ov~r. If you've been hot on the trail
comparing hardware, remember, the
fox and the hound, like computers,
have identical inventory of parts.
But, the fox's superior programming, like ours, keeps him'ahead
of the pack.'

-!t- '-_
-~.'

Call Dick Williams, 1639 Eleventh Street, Santa Monica,
California 90404 Phone (213) 393-9784
TWX (910) 343-6967

Interested Distributors Please Write

To KeeR Ahead Of
The PackYou Need

AComlute, Tha* Will
Process.Words Be 'Data
Si~!!~!~~!~~sIy.
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news in perspective
chores almost exclusively to the State
Dept.
Information policy
Greg Skall, one of the many former
acting general counsels at OTP and now
chief counsel designate at NTIA, explains
that NTIA'S information policy functions
were "already adequately handled by
OTP'S executive order." He points out that
these derivative duties were mandated by
giving.oTP general policy development
authority and charging it (now NTIA)
with conducting studies and making recommendations on "the impact of the
convergence of computers and communications technology." The inclusion' of
the key word information in Geller's title
as well as the new office's title, he adds,
also indicates that information issues will
definitely not be overlooked by the fledgling federal policy group.
And to prove this, Geller himself
firmly committed NTIA to work in this
important area, outlining the thrust of
the office's new integrated information
policy program in a speech last month at
an Information Industry Association
conference in Washington. As described
by Geller, the program, to be headed by
Art Bushkin, former staff technical adviser to the Privacy Protection Study
Commission, will focus on three main
issue categories: issues surrounding the
impact of information systems technologies; issues concerning information systems policy implications; and the

"Not only do we not know
the answers, but we are still
learning which questions to
ask."
economic, political, legal, and social issues reflected by the use and misuse of
information. As part of this final category, the office also will be scoping the
information industry which has spawned
many of these crucial concerns.
As examples of some of these information policy targets, Geller specifically
cited the economic policy questions
raised by the trans border data flow controversy and issues such as information
access' and value and the role of the
public vs. private setor.
Geller seems anxious for NTIA to
plunge into all of these pressing information policy issues. And as the group's
activities in this area begin, he acknowledges that there will be redirections in the
program's focus. "If there's anything that
we can be certain of," he insists, "it's that
(ollr) view will change. For not only do
·we not know the answers, but we are still
learning which questions to ask." ,
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In the general policy area, NTIA'erS
report that their first priority will be to
concentrate on domestic common carrier
problems.
$12 million b~dget
The DOC has turned into Congress an
earmarked budget request of around $12
million for the coming fiscal year for
NTIA. The staff ceiling is close to 260.
~oth in terms of money and manpower,
these resources represent a sizable boost
compared to OTP'S significantly smaller
workforce and budget which last year
was $8.5 million.
Yet even with this operating muscle,
observers are still uncertain whether
, OTP'S new offspring will have the clout
and credibility that the old understaffed
and underfunded OTP had. Former OTP
acting director John Eger views the office's White House split off as a mixed
blessing. "On the negative side," he
points out, "it (NTIA) loses its stature and
its visibility and is seen ... as a lesser
entity than OTP."
And appearances, Eger is quick to
emphasize, are crucial in the bureaucratic backwaters of Washington; D.C.
"Appe<l;rances;" he adds, "are important
because the executive branch really turns
on how you're perceived in your relationship to the President-how close you are
to him."
But Eger, as well as other oTP'ers, i~ the
first to admit that his "access to the I11an"
was more theoretical than practical.
Which means he had to go through a lot
of back doors to get OTP'S views aired in
the Oval Office. And sometimes he
couldn't even get in through the back
door. "A lot of battles," he now candidly
admits, "I had to fight alone."
Still without the aura of the White
House, Congress in particular worries
how the "downgraded" Cabinet-Iev.el office will interface with some of the
feistier federal fiefdoms. Reasons one
subcommittee staffer, "We've (Congress)
always thought it (OTP orany equivalent
entity) should be in the executive office
because at least there it had a little extra
help when it went into these other agencies. And (NTIA) just isn't going to have
that. When it goes to the Defense Dept.,
for example, DOD will just tell it to go to
hell."
Expects support
Skall claims that if such a sticky situation arises and NTIA is right, then the new
office is "going to need and expect the
support of the Office of Management &
Budget, the Domestic Policy Staff, the
Office of Scienc~ & Technology Policy,
,and the National Security Council."
NTIA, he adds, is counting on, and even
now getting, support from these agencies

and others.
This support, Skall insists, is crucial to
the survival and success of NTIA. "If the
organization (NTIA) is given proper support," he affirms, "then it could be very
effective .... The combined resources of
OT and OTP 'together in one organization
make for a much stronger office. As
Henry (Geller) likes to say, it's more than
the sum of its parts.""
,
Says Eger, "it's more than half a loaf."
Skall responds to that by saying, "We
don't know whether it's a full loaf yet or
not. I ~hink the proof will be in the
pudding."
Got to go slow
Some government insiders speculate
that the proof in that pudding will not
really be known for another year. Pre~
dicts one source who sees NTIA laying low
for a while: "I don't expect Geller to flail
about and make a lot of statements. I
think it would probably be wrong for him
to do that because he'd just be inviting a
fight early on .... What he's got to do is
go slow, do some serious studies so that
when the products start coming out they
look good, they're thorough and responsible and address real concerns."
Another former OTP counsel agrees
with this scenario but cautions that the
new office could be in trouble if it holds
back too long. "There's a push on within
NTIA," he acknowledges, "to first get a
reputation for excellence-to really push
hard to make sure that everything is well
worked ou~ before it goes out. But ifNTIA
lays low for a year, given the things that
are breaking now, when it finally surfaces
everybody 'Yill be saying 'NTIA, what's
that?' "

Former OTP acting director
John Eger views the office's
White House split off as a
mixed blessing.
What NTIA is today is an office reconstructed out of the smoldering ashes of
OTl>.It's also an office that's scrambling to
get on its feet so that it can get on with the
important work of forging national telecommunications and information policies. And it wants to succeed.
One key to that hoped-for success may
lie in the office's upgraded resources. At
least that's what oneoptimisticoTP'erturned-NTIA'er is banking on. Making a
very unbureaucratic analogy, he quips:
"It's like having an ugly girl walk down
the street. She may be the nicest person
in the world, but nobody's going to look
at her. You get a pretty girl walking down
the street and she may be a lousy person,
but everybody's going to look cause she's
got it. And at last we've got it. We've got
the money and resources. So as far as I'm
concerned, we have everything we had
and more."
-Linda Flato
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Plan for 60 . Proj~c~s

.

Among th~m are a rural telecommUnications demonstration

A rural telecommunications demonstration, using sateilite o,r terrestial circuits, is
among 50 to 60 projects which the newly
formed National Telecommunications
an~r'Information Administration (NTIA)
plans to launch within the next year.
A ,teleconferencing \Jemonstration IS

another one. Possibly it will include an
electronic mail service for government
agencies. ,
NTIA director Henry Geller and his
deputy, Paul Bortz, 'discussed these plans
last month in an interview held shortly
after the Carter Administration issued its

much-amended executive order establishing the new agency within the Dept.
.of C o m m e r c e . _
Geller, former general counsel of- the
'Federal Communications Commission,
now is Assistant,Secretary of Commerce
for Communications and Information.
He reports directly to Se~retary of Commerce Juanita Kreps ,who, under the
. or,eer, becomes the President's "principal
adviser on telecommunications policies
relating to the nation's economic and
technological advancement and to the

Lookbefore

YOU: lease.

RCA offers nationwide, teleprinter' service.
RC/( offers the best teleprinter,
eqUipment ·av~ilable. Equipment like
the ,GE TermiNet 30.* The Teletype··
teleprinte(with Data-Phone.*" And /
the,Extel Printer.*··· •
'
, , But the big RCA
'
advantage is service.
We have 180 service locations, coast to
coast'
We have 15 '
strategically-located
warehouses- '
equipped for retrofit-,
: ting or overhauling
""equipment on site.
"And we have expert technicians., Not
ordinary technicians,
'but RCA's Qwri technicians.,
RCA has an all-inone service 'system

that pinpoints problems ,fast and
solves them. We're the best single
service system there is. We service
what we lease,and provide service on
equipment we don't lease ... mixed
systems, or homogeneous. We
can save you a lot of trouble:
We have some very big
compa(lies for clients. That's.
because we can tailor the
teleprinter / service package,to your needs. We
can provide whatever
you need" whenever
you need it, wherever
you· need it.
Nobody else can provide
terminals and service like
RCA. Nobody.
If you'd like us to help you
like nobody else can, just call
or write.

Data
Services
RCA Service Company. A Division of RCA
DataServices. Bldg. 204-2 Cherry Hill Offices.Camden. N,J, 08101
Phone: (609) 779-4129
Call any of these regional offices for 24-hour service:
Atlanta: (404) ,934-93331 Dallas: (817) 640-0900/80ston: (617) 273-0074
Los Angeles: (213) 728-7473 I Chicago: (312) 965-75501 New York: (201) 451-2222 (N.J.)
(212) 267~1550 (N.Y.) Cleveland: (21?) 238-9555/Philadelphla: (215) 467-3300
"Registered trademark of General Electric Company. "'Registered trademark of Tel~type Corp,
"'Registered service mark of AT&T Co. "-'Registered trademark of Extel Corp.
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HENRY GELLER
A Cabinet level post?

regulation of the telecommunications industry."
In the interview, Geller and Bortz both
said it's too early to talk about specific
policy initiatives, but they nevertheless
dropped some hints.
Common carriers

On the common c~rfier industry, Bortz
said, "we think you can have competition
and universal service" in the dial-up telephone market. That's an idea that, is
anathema to AT&T and the other telephone carriers. They argue that offering
dial-up service on a competitive basis
would make it impossible to continue
charging equivalent rates for higher-cost
rural service and lower-cost urban service.
Bortz said one possible alternative
would be to let specialized carrie(s offer
dial-up service at rates pegged high
enough to help subsidize rural telephone
service. Presumably, this a-rrangement
would eliminate any advantage specialized carriers might gain from "cream
skimming," that is restricting their operations to the lower-cost big city markets,
and permit competition with the tel_ephone carriers solely on the basis of other
factors such as technology and service.
Demonstration plans
NTIA'S plan for a rural telecommunications demonstration will be based at least
,partly on a study completed late last year

DRTRMRTICN
--------_.""

by OTP and an interagency working committee. The study found a substantial
unmet need for a wide variety of health,
education, and general information services in rural areas and suggested these
services might be combined with existing
telephone and television offerings. The
study recommended launching one or
more demonstration projects to define
needs, opportunities and impediments
more specifically.
Although NTIA is prepared to contribute seed money to this project, Bortz
indicated the agency's primary function
will be to help shape it into a package
that is acceptable to all concerned parties.
Teleconferencing
The proposed teleconferencing demonstration involves essentially the same
task by NTIA. The launching pad for this
project probably will be an existing NASA
system that provides voice, video, and
facsimile interconnection among 55 loca- .

moting such an amendment for some
time. Last month, just before the House
passed HR7700, the postal reorganization
bill (April, p. 188), the membership defeated a change proposed by John Rous-

"We think you can have
competition and universal
dial-up service"
selot (R.-Calif.) that would have repealed
the private express statutes and opened
up first-class mail distribution to the private sector.
But when the Senate begins considera-

~

tion of the House-passed postal reorganization bill, the subject is likely to come
up again: Senator Strom Thurmond (R.S.C.) has introduced a bill (SI641) that
would amend the private express statutes
to let private vendors carry several types
of messages now regarded by uSPS as
letter mail-notably, data processing input and output material, and correspondence between affiliated organizations.
Communications dept.
Geller also is on record as supporting a
cabinet-level communications department to formulate an effective U.S. telecommunications policy. It would be
similar to one established within the

J

~

~~

a

new
intelligent terminal!
PAUL BORTZ
Too early to talk

The
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Serial

BOX™ is:
Easy to interface via EIA or current loop port.
Simple to operate via ASCII keyboard and 32, character display.
335K bytes in 100 addressable files on mag. tape.
Data rate selectable from 110 to 9600 baud.
Rugged for use in industrial environments.

tions (NASA centers and contractor
plants) around the country. Geller said
he wants to find out if applications like
this might be "aggregated."
The idea would be to establish common user networks, each dedicated to a
related set of applications-e.g., teleconferencing, facsimile, electronic mail-and
interconnecting government agencies.
The latter, he indicated, might be federal,
state, and local. The end result of the
aggregation process would be to reduce
existing costs and extend the benefits of
on-line telecommunications and information services to' a wider audience.

Use it for:

Electronic mail
Regarding electronic mail, Bortz said
there are "great perils" in amending the
private express statutes to exclude certain
kinds of messages. The Association of
Data Processing Service Organizations
and the National Association of Manufacturers have been strenuously pro-

Jt's also available in 1,9" rack-mount and
without keyboard/display to REPLACE
your PAPER-TAPE.
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High speed program loading
Portable diagnostic tool
Data acquisition
Transferring data between dissimilar computers
Remote terminal/off-line data preparation

Computer
Operations. Inc.
9700-8 PALMER HWV.
LANHAM, MD 20801 USA
(301) 459-2100 • TELEX 89-8327

CIRCLE 156 ON READER CARD

269

OBODYCA
A YWAYSAS
T·80 THERMAL
PRINTER- 80 CPS

At Dataproducts, we
not only build the world's
finest printers, we also build
the broadest line of printers 'in the
business.
So if your job requires Dataproducts quality
(and we've never seen a job that didn't)
can bet there's a printer in our lineup that'll fit right in. '
Just scan the page and you'll see:
We make serial printers. And we make
line printers. Thermal printers. And matrix
printers.
B·300 BAND PRINTER
We
make
drum printers. And we make band
300LPM
,printers. We make quiet, inexpensive machines that
work at 80 CPS. High-speed workhorses
of 1500 LPM. And a whole range of
speeds in between.
We have printers for every purpose.
Civilian or military. Small business
systems. Message terrriinais. '
Machine-readable applications. And high-volume EDP.
Altogether a varied
and versatile lot.
But for all their diversity, Dataproducts printers
share one trait in common: '
Reliability. The same stubborn, steadfast, tenacious, dependable quality, that has made our
printers the standard of the industry.
And we back upthat built-in dependability
2230
, with a system of in-depth support for our
LINE PRI~~M
270

S.I.r PRoI. TIRS A. S. •.
IAPRODUCTS.
, .

,

,

"

.
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.

2550
CHARABAND PRINTER
,
1500 LPM

, , 2290 LINE PRINTER
900 LPM'

2470
LINE PRINTER
1250 LPM

customers. Fast, efficient spare parts distribution. Technical support and training. Field liaison
and technical documentation. Repairs and refurbishment. And' printer supplies such' as ribbons for
all types of printers.
As a result, nearly 400 computer manufacturers
include Dataproducts as original equipment. Making us
the largest independent printer c0IT.lpany on the planet.
Whatever your needs, wp-eiever you are, Dataproducts .is_ there to serve you.' We have factories in the
United States, Ireland, Hong Kong, Puerto Rico. And
offices around the globe.
When you need printers, look to Dataproducts
first. You probably won't
'
have to look
here,
else. '

TEMPEST
LINE
PRINTERS
300, 60t) &
900LPM

2910
MILITARIZED
PRINTER
356·1110 LPM
I

MXT·1200
MESSAGE PRINTER
320 CPS

THE PRINTER COMPANY
Call or write for your nearest Sales Office or Distributor. 6219 DeSoto Ave., Woodland Hills, Ca. , ........ ,
, Telex: 69·8492/Dannst~edter Landstrasse 199, Fran!<furt, W. Germany. Tel: 681·034, Telex: 8~1·416344.

.'
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THET-80
THERMAL PRINTER.
80 cps.
Definitely.
The company that built an
impeccable reputation with its line
printers is now delivering two highperformance serial printers with speeds of 80 CPS
and 200 LPM ... the slow end of the scale.
First, the T-80. The strong, silent type. With its non~impact thermal '
technology, it's ideal in applications where quiet" is of the essence. In hospitals,
for instance. Or open office situations. And in communications and
instrumentation.
'.
.
It is also the logical supplement to your CRT if you need occasional hard
copy printouts.
And even thollgh we call it slow, the T-80 is nearly three times as fast as
most other thermal printers. Yet it costs about the same.
But for all its economy, the T-80 maintains the Dataproducts tradition of
die-hard dependability.
.
A unique solid-state print head and a minimum of moving parts guarantee
that.
And the head is readily changed by any operator in 10 easy seconds.
The T-80. A top performer at 80 CPS.

Call or write for your nearest Sales Office or Distributor. 6219 DeSoto Ave., Woodland Hills, Ca. 91365. Tel: (213) 887-8451,
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THEM-200
MATRIX PRINTER.
200 LPM.
The M-200, too, is a serial
printer. But, though you pay only serial prices, you
get line printer performance.
How did we pull off this bit of wizardry?
Well, one major factor is our revolutionary 14-wire, dual-column print head.
A oesign that combines the speed and long life of mUltiple heads, with the
flexibility of a single head. And it's got a life expectancy of about three years
in normal use.
Any~operator can chapge the M-200's head easily. And since the head
price is so reasonable, you can pay for the change easily, too.
Like all products from The Printer Company, the M-200 is a reliable
workhorse. Made even more so by its optional self-diagnostic
system.
If something should go wrong, the system tells you if
you can fix it yourself. Or if you can't, it tells you what to tell
the serviceman. That saves him one trip. And saves you
down-time.
.
The M-200 and T-80 serial·printers. From now on,
when you want to take it slow, you don't have to take any
less than Dataproducts.

THE PRINTER COMPANY
Telex: 69-84921 Dannstaedter Landstrasse 199, Frankfurt, W. Gennany. Tel: 681-034, Telex: 841-416344.
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news in perspective

and on-line Teletype application programs. Fink said the heart of the product
is the executive software.

Canadian government. Geller admits
that developing support for such a department in this country would have to
be an "evolutionary process." (But the
process may begin shortly. A staff member of the Senate Governmental Affairs
Subcommittee, wher~ Geller first made
his proposal, said the question of up grading the NTIA into a Cabinet department
probably will be discussed during the
subcommittee's forthcoming consideration of HR7700, the House-passed postal
reorganization bill.)
Among those likely to oppose a department of communications are vendors
of on-line computer services and systems,judging from the position they took
several years ago dllring the FCC'S first
computer/communications inquiry,
when the same basic question came u'p.
NTIA ultimately may evolve into a Cabinet-level department. At the moment,

300 or 900 words
Interstate is offering a model 1832 with
capa<::ity for a 300 word, single user vocabulary for $18,750. A second model,
1764, can be had for $22,500 and affords
capacity' for a 900 word, single user vocablliary or four user, 250 word vocabularies.
Thomas C. Weston, Jr., vice president,
marketing for Interstate, said applications must be a part of an e'xisting computerized data entry system and sho,uld
involve repetitive data entry and a defined number of operators. He said significant cost savings can be achieved
where the system is used by people who
normally would have to interrupt a task
to enter data 'into a computer. He mentioned the oil industry for capture of
exploration and production well data,
interactive graphics, quality control inspection, aircraft maintenance, and automotive in the emission control area.

Proposed !egislation would
let private vendors carry
several types of messages
now regarded by USPS' as
,etter mail.
however, its main problem is to make do
with the limited authority granted by
President Carter's executive order.
Geller seems to have far less authority
than his predecessors at OTP.' He said in
the interview that the Secretary of Commerce and the White House will be informed of all NTIA initiatives before they
are implemented, arid NTIA will defer to
the wishes of either or both "whenever
they want to take over," as he put it.

Technology

Voice Input:
Where It Stands
Is voice interface with computer systems·
an idea whose time has come?
George Glaser, president of Centigram
Corp., Sunnyvale, Calif., is guessing that
the program committee of the National
Computer Conference (Nee) thinks so.
Glaser is chairing a session on the subject
at th~ Nee. "They gave us the largest
room short of the amphitheater."
Interstate Electronics Corp., Anaheim,
Calif., hopes so. Interstate last month
introduced what it calls the first voice
operated intelligent terminal.
Basic architecture of the Data General
Nova-based terminal system is that of a
clustered intelligent terminal. The control unit is programmable, said Daniel F.
Fink, Interstate's manager of voice products marketing. "The user tailors operation to his voice and his application."
A user taking a basic system gets: a
noise-canceling microphone with line
switch; a work station with 16 character
alphanumeric feedback display; a signal
interface unit with one audio digitizer; a
core memory voice recognition unit; system enclosure with fan, ac strip, power
switch, front door and 24 by 32 in. work
surface; and licensed use of voice executive software binaries, user manual, programming manual, stand-alone numeric

The big thing in voice
recognition is how to make
it work.
'
Fink said Interstate did a study with a
number of airline companies to come up
with a composite profile of major depot
maintenance operations which showed a
payback in 121 days could be achieved.
An available option for the Interstate
system is a telephone interface. In this
case an operator trains the system to
recognize his voice as it comes over the
telephone. The firm said geophysicists

Insufficient authority
It may be an overstatement to say tpat
Geller and his staff are walking through a
minefield without a· map. Certainly he
doesn.'t see things that way. But others
aren't so sure. For example, at Geller's
recent confirmation hearing before
the Senate Communications Subcommittee, Chairman Ernest Hollings
(D.-S.C.) said he still doesn't believe
Geller has been given sufficient authority
to act effectively as the government's
telecommunications spokesman. Paul
Zurkowski, president of the Information
Industry Association, indicated a similar
concern when he urged the subcommittee to give NTIA strong support. It. will
be needed, Zurkowski added, "in view of
tpe great autonomy agencies have had
in the past over information policy
matters."
-Phil Hirsch
(Mr. Hirsch is a free-lance writer in Washington who writes regularly for this magazine on communications-related events)
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QUALITY CONTROL inspector enters data as an inspection is in progress using Interstate
Electronics intelligent voice terminal, increasing his productivity.
'
CRTRMRTICN

NOUNCING
SOMETHINGN
BUT NOT
TOO DIFFERENT.
One of the great thiI)gs about
Which all means that the B-600
the newest addition to our Band
shares our Band Family traits of
Family is what's not new.
economy, ruggedness, simplicity.
And so, while the B~600 is twice
And low power requirements.
The B-600 comes with a
as fast as its brother, the B-300, it's
neither twice as complicated, nor
variety of applications-oriented
twice as heavy, nor twice as exprint bands. All of which are easily
pensive. Nor even that different.
changed by any operator.
Far from it.
Also common to our Band
THE B-600 Family is a very uncotnrllon feaBecause theB-600 bears substantial electrical and mechanical
ture: The self-diagnostic display.
commonality with the B-300. Most BAND PRINTER.
If something goes wrong, it lets
600 LPM you know if you can fix it, or if you
of the parts such as hammer drivers,
ribbon systems, cabinets, and options are
should call a serviceman. And if so, what
to tell him so he doesn't waste a trip. In short,
interchangeable.
Good news for whoever is in charge of field it keeps the down-time down.
engineering at your company. Not to mention
If you're looking for a fast, simple,
reasonably priced printer, ideal for small and
the one who watches P & L.
We were able to achieve the B-600's
medium sized
throughput and extra margin of reliability with- business systems, as
out radical redesign. Instead, we employed such well as batch terminals, give us a
refinements as custom IIC hammer drivers,
and a state-of-the-art microprogrammed control
ring. We'll show you
system. Plus a new adaptation of our patented
more of the same.
Mark V friction-free hammer.
But different.

THE PRINTER COMPANY
Call or write for your nearest Sales Office or Distributor. 6219 DeSoto Ave., Woodland Hills, Ca. 91365.Tel: (213) 887-8451
Telex: 69-8492/Dannstaedter Landstrasse 199, Frankftirt, W. Germany. Tel: 681-034, Telex: 841-416344.

VISIT US AT NCC BOOTH *1562
. May, 1978
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for a major Houston-based oil exploration company are using telephone~ to
enter data into the company's data base.
The intelligent voice terminal at the
other end of the phone line automatically encodes spoken l~nguage into
computer language while representing
an audio response in the, geophysici~t's
familiar scientific terminology.,

derful things but, are not commercially
viable."'He said his session at. this year's
Nee will fdcus on "what we can do at a
price we can afford."
One problem, he said, is there .generally is no equipment available that will
recognize continuous speech. Pauses of

Recognition accuracy

recognition will r,eview
current applications in the
technology area.

Interstate said recognition accuracy of
the terminal system is better than 99%. '
Fink said he's concerned about the
hobby market as he feels voicerecognition is a thing that will appeal to hobbyists., But he feels Interstate is' not ready
for that market right now. )
"Glaser's Ceritigram Corp. is. Its MIKE,
first demonstrated at the 1977 Nee, is a
low-cost,·microprocessor-based, isolated- '
word voice recognition system that can
learn the sounds of up to 16 words. Like
the Interstate system, MIKE includes all;,
audio response capability. It can operate
as a re~ote computer terminal or can be
connected directly to a computer.
Glaser said the big thing in voice recognition now is "how to make it work."
He said there is class of devices "that
operate with big computers and do won-

a

Nee session on .voice

varying len:gth are required between
words. He said Nippon Electric has released brochures indicating they have a
product they will introduce in the U. S.
this year which will recognize continuous
speech, but "not much information is
available."
,
Not for the general public

Another problem cited by Glaser is the
fact that all existing devices have to be
trained by an individual to recognize his
voice, which precludes use by the general
p~blic. And in use of voice recognition
via the telephone, he said, "we're vulnerable to the vagaries of the phone

system."
'Glaser's double Nee session on-' the
, morning of June, 8 will include consid~ration of the underlying technology and
a review 'of current applications in the
"
,technology are'a.
Wayne A. Lea, Spee<;h,Research Communication Laboratory, Santa Barbara,
Calif., will present the results ()f a study
on how $5 million' was spent by the'
Advanced Research Projects Agency
(ARPA) on voice recognition. Lea has
presented the resul~s before to smalf
groups of invited guests, but this will be
the first'public presentation.
Frederick Jelinek, IBM, will talk about
-what IBM is doing and Raj Reddy, Carnegie-Mellon Univ., will cover some pionerring work being done there. Michael
Curran, U;S. Naval Air"Development
Center, Warminster, Pa., will describe
specific things the government is doing.
Applications at Texas Instr~ments, Inc.,
will be covered by George R. Doddington~

Thomas B. Martin, Threshold Technology, Delran, N.J., will talk about
products that are commercially available
today. Thfeshold was one ofthe pioneers
of commercial voice data entry systems.
Founded in 1970, Threshold today has
systems installed throughout the country
in such applications as warehousing,numerical control~ quality control, and
banking and commodity exchange applications.
'

WOrld'S Smallest Datapack.
With the MT-2, TEAC introduces the world's
most compact cassette datapack.
LSI-Controller makes~.possible.
Recording density is 8 0 bpi (32pits/mm,
nominal) and nominal dat transfer rate is :
12 kbits/sec., but totalsi e is 'only 105mm'(H)X
120mm (W)X91 mm (0). eight has been held to.
less than 1k g . '
,
What's more, flexibility is neady unlimited.
The MT-2 has two circuit boards; one controls
mechanicalancNnemory functions, while the
other handles 'int~cing,with a wide variety of
equipment.That means-no-extra cost for separate
.
'versatile, compact conn.ec.tinh~~i1ti~!~~il~r
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Today's systems can handle some voice
problems but not all. All' Interstate
spokesman said there had been some
interest in his firm's system among air
traffic controllers, but it was quickly determined that voice fluctuations to be
expected in a high tension atmosphere
could not be accommodated. But an
operator of an in-place Interstate system
with a chronic sinus condition found her
problem could be handled. She simply
trained the system to her voice twiceonce when she was afflicted and once
when she wasn't.
-E.M.

electronic mail, conferencing, micrographics, reprographics, electronic storage, space planning, and human and
organizational considerations.
Founding meeting
All of these topics will be discussed at a
founding meeting of the organization
June 12-14 at Olympia Village in rural
,Oconomowoc, Wisc., where <::onnell says
some 40 representatives from the bluest
chip companies will meet with experts
for a series of round-table discussions. It
is the first of a series of semiannual
meetings that Connell says will help top
management prepare to use tomorrow's

Administration

The Manager
as a Typist
He's a tremendous manager-but can he
type?
That question very probably will come
up when electronic mail reaches the office of the future and perhaps requires
that the manager write or answer his
electronic mail from the keyboard on his
terminal. "Typing is very slow and sometimes inaccurate," said a speaker at a
recent discussion on the subject (December 1977, p. 200). He added: "It's also a
low level function in most companies and
not a single executive would be caught
saying he's able to type."
The problem is so serious, says John J.
Connell of Office Technology Research
Group, Pasadena, that people who study
human considerations in tomorrow's office are taking a close look at progress in

JOHN J. CONNELL
All about the office
of the future

technology in running their companies.
"Most people today are thinking of the
office of the future in terms of systems,
equipment, and technology," Connell
says. That will change because the emphasis must be placed on adapting technology to human beings rather than vice
versa.
One speaker at the Wisconsin meeting,
Dr. Jacques Vallee, president of Infomedia Corp., Palo Alto, and a former
principal investigator at the Institute for
the Future, Menlo Park, Calif., will address that question. He'll include a report
on continuing research into the behavioral aspects of using computer-connected terminals in day-to-day
operations. Senior officials from Satellite
Business Systems will discuss what SBS
learned recently in its presentations to
industry on video conferencing as part of
its much-publicized Prelude to the
Eighties tests. Among the companies expected to attend are IBM, AT&T, Northern
Telecom, Security Pacific Bank and Atlantic Richfield. Connell said the companies will send top level data processing
and administrative people to the conference.
He said his group, which charges
$2,400 a quarter for membership, is
aimed at vice presidents of administration or persons with equivalent titles
from among the top 100 companies in
the U.S. and Canada.,He said membership could go to as high as about 35
companies.

Most people think of the
office of the future in terms
of systems, equipment, and
tech nology.
voice recognition systems. "Very likely,"
says Connell, "tomorrow's executive instead of typing his electronic mail, will
dictate it to his terminal using a voice
recognition device."
Connell left Atlantic Richfield Co.
where he had been' vice president of
administrative services, to form the Office Technology Research Group late last
summer, as an organization which will
distribute up-to-date information to its
members on office operations, particularly on the potential impact of the office
of the future. Connell and eight consultants each month search through 10
databases for articles and research pa-'
pers on the office of the future and then
distribute reprints of pertinent ones to
members. A lO-volume library of reprints covers case histories, descriptions
of new developments and a selection of
research papers and articles that cover
word processing, telecommunications,
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Meetings

No Mistakes in
Software Buys
"For the businessman, selecting a computer is the smallest part of the automation problem," says Donald Shaw, a
minicomputer-microcomputer applications specialist. The real crunch comes

when the tough and often expensive software decisions have to be made. For it's
in this area of software decision making
that users "can't afford to .make mistakes."
Picking up on this crucial question of
software selection, a Mini/Micro Computer Conference and Exposition, held
last month in Philadelphia, featured several sessions on the software "crisis" fac- .
ing minicomputer and microcomputer
users. The three-day conference, held
April 18-20, attracted around 4,100 at-

For people who can't stand failure:
Sola's Uninterruptible Power Source.
Some people can't stand failure-for
good reason. A power blackout or
brownout can mean downtime-even
disaster-when it crashes a computer
system or brings emergency operations to a standstill.
Sola's UPS supplies uninterrupted AC
. in the event of a power failure. But
when the UPS isn't generating
emergency power, it's hard at work in
another way-isolating the critical load
from line transients and noise. This
added function is vital to the accuracy
of computers and other sophisticated

electronic instrumentation.
Even under an extreme -20% brownout condition, the Sola UPS continues
to provide regulated AC output, while
maintaining maximum reserve battery
capacity. What's more, harmonic distortion is limited to an impressive 3%
maximum.
When you consider uninterruptible
power sources, consider one that also
provides maximum brownout protection. Call or write today for the Sola
UPS brochure.

SOLA
1717 BUSSE RD., ELK GROVE VILLAGE, ILLINOIS 60007 (312)439-2800
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tendees-a substantially lower turnout
than the 7,000 expected.
The exhibitor force at the show·around 100 in all-also were disappointed by the dismal draw, but most
seemed willing to give the conference a
second chance when it moves to Houston
for another three-day stint next Nov. 7-9.
The show's software sessions, like most
of the conference's 24 half-day sessions,
also suffered from. well below average
attendance. But session-goers seemed
pleased with the pragmatic points made
by the program's more savvy speakers.
Shaw cautioned mini-micro users on
some of the "pitfall~" in software selection. Speaking at a session on the "Criteria Used in Selecting and Evaluating a
Minicomputer," Shaw insisted that "the
choice and cost of applications development determine more than anything else
the success or failure of a minicomputer

Three day Mini/Micro
conference draws 4,100 at
Philadelphia.
installation." One user "escape," he
noted, may be to go the package route,
where development costs are shared
among users. However, this tailoring of
software packages to fit individual user
application needs could spawn trouble,
he warned.
Vendor support
Some of this trouble, Shaw pointed
out, can be caused by the vendor. Users,
he cautioned, should be sure that the
vendor is willing and able to support
these modified software packages. One
possible way to get around this, he noted,
is to opt for a do-it-yourself application
kit which carries a low· end purchase/
lease price tag of around $4,500. Specifically tailored packages, which are vendor-modified and installed and range
from $6,000 to $10;000, "can be traumatic and expensive" for users, he
claimed.
Any way you look at it, Shaw argued,
users face an: application software decision of $6,000 to $60,000 "depending on
how wise and lucky you are." And how
wise and lucky you are as a user may
depend in large part, he' contends, on
how good the software procurement
process is.
Shaw feels an effective evaluation of
potential vendors' is crucial. He recommended that ,users look closely at dif-,
ferent modes of procurement, "developing a rating scheme" to reduce the whole
process to numbers or "figures of.merit."
This' evaluation process, he explained,
could serve as the "starting point for ...
subjective analyses" which would weigh
various factors. As an example of some of
these key factors, Shaw cited: the features
of the system and how that system
squares with the company's needs; the
DRTRMRTION

THE NEW TALLY T-2000 LINE PRINTER
Added Value
Lower Prices
Tally's made a good thing better. Put Tally's 1978
Model T-2000 Line Printer next to a 1976 version,
and it's easy to see the improvements hav.e been
made under the hood. Instead of experimenting
with unproven technologies, we've concentrated
on improving the proven performance of comb
matrix printing.
Call Tally today.

Here's a sampling of what's new: Simplified power
supply consumes less power. The unit is structurally
stronger, yet lighter in weight. Improved air floW lets
the unit run cooler. Service accessibility has been
improved again. In fact, the mean time to repair has
been cut in half. Improved reliabHity and longer life.
Increased MTBF with no preventive maintenance; no
other line printer can match it! All these benefits have
been achieved at lower cost which means lower prices.
Now you can afford Tally quality.
"

TALLY
OEM SALES OFFICES

BUSINESS SYSTEMS SALES

Boston (617) 272-8070
New Yark (516) 694-8444
Chicago (312) 325-9788
Los Ans.eles (213) 378-0805
Mia"mi (305) 665-:-5751
San Jose (408) 247-0897
Washington, D.C. (703) 471-1145
San Antonio (512) 733-8153
Seattle (206) 251-6730

Orinda, CA (415) 254-8350

"Join us at the NCC, Booth 1115"
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reputation of the vendor-its financial
and organizational strength and stability; transferability of software to other
machines; training, documentation, ap.d
warranties; maintenance and· support;
and costs, especially on-going ones. "A
carefully planned and executed procurement, especially of application so'ftware," he summed up, "can avoid pitfalls
later on."
.

Lowering software costs
At another session on microcomputersoftware, Josep~ Harakal of Intel Corp.
pointed up the necessity of lowering microcomputer software costs "to keep
pace" with steadily decreasing hardware
costs. "Software, once relegated to the
mainframe manufacturers,now is an integral part of not only the intelligent
terminal manufacturers," he noted, "but
also the microprocessor- based instru~ent and process control systems."
"As mo~e companies attempt to combine functions under one software umbrella which offers significant price and
performance advantages," he said, "the
software role will continue to increase in
importance and cost." The onus for these
new software demands, he declared, will

be placed squarely on the shoulders of
the terminal and other end-user manufacturers.
"The urgency for value added software
to be passed through to-the end-user of
systems is placing demands upon the

Users should be sure the
vendor is willing and able to
support modified software
packages.
terminal and other end-user manufacturers to provide sophisticated software
systems," he said. This in turn is putting
"increasing pressure upon the microcomputer vendors to support their customers
through various software aids," which
will decrease development time, step up
reliability, and provide "modular porta'
ble software."
Urging users to "look for all advantages to aid thejr software design,"
Harakal put in a plug for system software
"componentization," which he claimed
was a key requirement "fo,r future success
in microcomputer system design."
-Li~da Flato

Digitizing:
the Nth degree
The utmost. The limit. T~very edge of
performance. You don't achieve it by
following in someone else's footsteps. Since
'1969, Numonics has been a leader in the
, ,
field of electronic graphics analysis, with
innovatio'ns in digitizing equipment andprogramming for medical,
industrial'and res~iuch applications. The Numonics 1224, for instance.
A computer-based digitizer, the 1224 is the "second generation" of
graphics analyzers. The program and memory power of 'the 1224's
micro-computer andfr'ont-end digitizer enable it to handle axis
rotation, scaling, offset, automatic closure, point-to-point or continuous mode in three different functions, Coordinate measurement, Area
measurement and Path length calculations. In J'!letric or English output,
with standard RS232C or GPI B interface. A constantly expanding
choice of options includes data buffering, latitude and longitude programs, plus others. Write for our 1224 brochure.
It's the Nth degree in digitizing.
From Numonics.

o NUMONICS

418 Pierce St. Lansdale, Pa.
19446 (215) 362-2766
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Marketing

ICL Goes
for the Bird
is young in the U.S~, trying to get
started, and so is badminton."
This· was the explanation of Geoffrey
D. Rowett, president of the marketing
division of ICL Inc., for the sponsorship
by the U.S. su¥'idiary of Britain's International Computers Ltd. of both an ICL
open badminton tournament in Manhattan Beach, Calif., last month and of the
U.S. women's team which is competing
for the Uber Cup this month in Auckland, New Zealand. (The Uber Cup is
the 'women's badminton equivalent of
the Davis Cup in tennis.)
ICL'S involvement began with Traci
White, a member of the U.S. Uber team
and' a secretary in ICL'S Los Angeles
"ICL

GEOFFREY D. ROWETT, president, marketing qivision, ICL Inc.; presents a trophy
to Judianne Kelley, Costa Mesa, Calif., winner of the women's singles in an ICL sponsored badmipton tournament.

office. The U.S. team' had won the right
to Uber comp~tition by defeating a team
from the Republic of China: in what are
called zone finals. But the team is nonprofessional and money was needed for
the long trip to Auckland. Traci managed
to convince her employers that sp'onsorship would be gopd· for both badminton
and ICL.
"It isn't unusual for us (ICL)," said
Rowett in between making trophy presentations at the Manhattan Beach tournament. "We sponsor golf and a grand
prix in South Africa and a sailing race in
Australia."

Bad for tennis
Rowett, who came to ICL Inc: from the
parent company in January 1977, is not a
badminton player himself. "I hear it
ruins your tennis game." But, he said,
badminton isa big sport in England.
"England has the number one and number two women players." And he felt it
CRTRMRTION

could become big in the U.S. as well.
,ICL contributed two round trip tickets
from Los Angeles to Auckland at a cost
of more than $3,000 as raffle prizes for
the Manhattan Beach tournament. It
also shelled out another $100 for sweat
shirts for members of the Uber Cup team
to be worn in New Zealand. These identify ICL as the team's sponsor so, Rowett
explained, "will be worn only in warmups, not in actual competition where
commercial iden tifica tion is not allowed."

What you've been
looking
fOl'•••

Program produces ranking
in hours instead of weeks
and sometimes months.
Winners in all the women's- competition in Manhattan Beach received large
"ICL Open" trophies which will be revolving trophies. All winners also re-

AT
LAST...
TRACI WHITE, ICL secretary and badminton player, inputs badminton tournament
data for almost-instant player and team
ranking. ICL sales executive, Philip Graves,
wrote the program.

ceived plaques they can keep. Next year,
Rowett said, ICL will provide revolving
trophies for the men as well. The company also next year will sponsor a U.S.
men's team in the Thomas Cup competition, the men's equivalent to the Uber
Cup.
ICL'S involvement goes further. Traci
talked of badminton tournament problems with Philip Graves, a sales executive
in the L.A. office. One of these is the
length of time it takes to develop rankings. Situations such as player "A" beating player "B" who beat "C" who lost to
"A" have to be considered. And games
played later in the season weigh more
heavily than those played in the beginning. Graves decided this could easily b~
handled by a computer and he wrote a
program to do it. It took him one month.
The program was used during the
Manhattan Beach tournament where
data from that tournament was merged '
with other tournament data to produce
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the world's most widely used computer programming language is available for SOSO/Z-SO/SOS5 m icrocomputer systems.
Microsoft's COBOL-SO is based on
the most recent ANSI standard and contains
many advanced features, including the verbs
SEARCH, COMPUTE, and STRING, processing of ISAM files, and a packed-decimal data
representation to conserve memory on floppy
disks. Compilation and execution require less than
32K bytes. The rate of compilation is 250 lines per
minute. With so much capability, COBOL programs
for larger computers may be easily adapted to run on
microcomputer systems.
COBOL-SO is available 6ff the shelf to run under the
CP/M and ISIS-II operating systems for just $750 per copy.
OEM and, dealer agreements are available upon request.
Microsoft is the company that brought you FORTRAN-SO and the first Disk BASIC for microcomputers.

CS@~@OC®@
ON LY MICROSOFT HAS IT!

300 San Mateo NE, Suite 819
Albuquerque, New Mexico 87108
(505) 262-1486
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rankings in hours instead of weeks and
sometimes months. Data was entered via
an ICL 1501-40 transaCtion terminal at
the tournament site and processed on a
disc system back at the ICL L.A. office.
Expandable

Graves said his program as it stands
will rank up to 200 players and/ or teams
and can be expanded to 500 simply by
using a bigger disc. The initial use was
with a 2.5 megabyte fixed disc. The 1501
used had 16K bytes of memory.
,Graves said the U.S. National Badminton Assn. currently is considering use
of his program which ICL would make
available free of charge. "It would have
to be expanded but that would be easy."
The national organization could buy
computer time or its own computer,
which it also could use for other things.
The U.S. team's chances of winning
the Uber Cup are considered good. The
cup currently is held by Indonesia, where
badminton is the national sport. But a
former Indonesian player, Utami Dewi,
is now a member of the U.S, team thanks
to marriage to Chris Kinard, one of the
top U.S. male players. She is competing
in New Zeaiand.

And if Rowett takes pride in the team's
chances, it is matched by his pride in
what ICL Inc. has done in the U.S. since
January 1977. International Computers
Ltd. formed its U.S. subsidiary following
acquisition of the Singer-Cogar manufacturing plant in Utica, N.Y; Rowett
said the plant has produced more than
$35 million in equipment with a sales
value of $80 million. "We're exporting
for the United States." Rowett said ICL
Inc. in its first nine months took ICL sales
in the U.S. from less than $1 million to
more than $9 million.
Rowett says, "I'm realIstic enough to
know we can't maintain that rate of
increase," but maybe the identification
-E.M.
with badminton will help.

Implementation

New System in
Four Months
Believing in miracles and taking risks to
bolster those miracles is something most
companies with any business smarts do
very reluctantly. And that's probab!y be-

.'
.
.
'
.
Litton Computer Services
,

'

.

Introduces

operating under TSO
ADRS, an enhancement to APL, helps solve
your report production problems. The APL
statistical library is comparable to packages
such as SAS and SPSS for solving statistical
problems, and are offered in these categories:
• Descriptive statistics
• Inferential statistics
• Analysis of variance
• Regression analysis
• Correlation analysis
• Quality control
• Non-Linear least square
• Reliability analysis
• Linear programming
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For more information,
call or write:
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1831 Michael Faraday Dr.
Reston, Virginia 22090
(703) 471-9200

.cause miracles don't happen every dayor even every century if you happen to be
the 102-year-old American Safety Razor
Co. (ASR) of Staunton, Va. But dreams
die hard and the tenacious company,
pinning its hopes on independence and a
built from scratch in the nick-of-time
computer system, captured its miracle.
For ASR, the miracle it needed didn't
come easily. The gutsy company's success story is based on a 'substantial
amount of nerve-racking risk takingbusinesswise and sysiemwise. And the
realization of these risks began last year

Getting an in-house
computer backup as soon
as possible was one of the
razor company's primary
concerns.
when a nine-member ASR management
team acquired the company.from Philip
Morris of Richmond ..
The tobacco king had put the Shemindoah Valley-based subsidiary up for sale
in 1974. But after a series of deals fell
through, including a promising $16.8
million offer in 1976 from the Bic Pen
Corp., a group of adventurous ASR executives decided to launch their own takeover which went into effect iast September.
One of the born-again company's
most pressing problems was maintaining
continuity in dp support, fonherly fur-·
nished by parent Philip Morris. Further
complicating this problem was the time
factor. ASR, which set up its new operation last October, only had about four
months in which to get a new system up
and running. The actual deadline was
Feb. 1.
J. Gray Ferguson, an eight-year ASR
veteran and the firin's new v.p. of finance,
explains the dp dilemma the company
was confronting: "It wasn't a simple
process of lifting what we were currently
doing. It was lift, improve and implement, and do not make amistake." Getting an in-house computer backup as
soon as possible was one of the razor
company's "primary concerns," he says.
Went to a service firm

Sharing this concern was John
Broughton Associates, a small Richmond
computer services company that ASR
tapped to mount the system revamp
effort. Under a $100,000 ASR contract, the
Broughton consulting crew had a. whole
range of responsibilities. ASR'S Ferguson
explains what iliis work entailed: "The
John Broughton group did a lot more
than redesign an efficient and complete
computer system. They helped set. it up
and reviewed the output and the way the
system worked internally. with users.
They also did all the programming,
which we reviewed, and final documentation."
CRTRMRTION

They did it incredibly fast. Ferguson,
who admits that the four-month system
development schedule was "a very unrealistic timeframe to work with," is impressed that the new system went "live
two days before the Feb. 1 deadline."
Ferguson also takes pride in pointing
out that the company's fledgling computer setup "does more things, does them
better and quicker." And what he's doing
is making a comparison to the way ASR'S
dp chores were formerly handled by the
Philip Morris computer facility in Richmond. He doesn't mean to disparage the

The ability to be flexible and
make changes is very much
a part of ASR's business
thinking.
tobacco company when he declares emphatically that, "The data processing
work (done for ASR by PM) was not adequate for our day-to-day purposes."
Lack of in-house muscle
One of the main reasons for this inadequacy, he feels, was the lack of any real
in-house computer muscle. Supported by
four mainframes, including an IBM 370/
158, Philip Morris' dp operation handled
all of ASR'S routine tasks in accounting,
finance, customer service and sales, and
marketing. Under this setup, all orders
would be processed at PM'S Richmond
headquarters, with the shipping instructions sent on to ASR in Staunton.
But the order processing through PM
took three days, the third day being when
the merchandise was shipped. With the
new system, he claims, the turnaround
has been cut 33%-"the 9rdet is in today
and we ship tomorrow."
When forced into the system overhaul
after the employee takeover, ASR decided
to remove an IBM System/3 Model 10, in
favor of an upgraded System/3 Model 15
which tackles all the routine dp jobs
formerly done on the PM processors. The

Built into the system is a
possible move into
distributed processing.
newly' configured system also includes
four associated disc drives, two tap~
drives and assorted peripherals such as
an IBM 1403 printer, a card sorter, key.;
punches, and verifiers.
The company shells out $13,000 a
month to lease the basic system hardware. Software costs are bundled into the
Broughton package which included programming and systems analysis work.
ASR'S Ferguson emphasizes that the system was specially "tailored. We did not
use any 'canned' programs," he insists.
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DAILY REPORT generated by American Safety Razor Co. 's new c-omputer system is
examined by John Broughton, presklent of John Broughton Associates which developed
the system; J. Gray Ferguson, vice president-finance with ASR; John R. Baker, ASR
president; and Jerry Greene, JBA's project leader.

Praise for System/3
Ferguson also lavishes praise on the
IBM System/3. "The reliability and dependability of the System 3," he maintains, "is absolutely outstanding." He
says the system has gone down only once

in the year and a half that it functioned as
an in-house manufacturing system. This
is one of the reasons,. he explains, why
ASR can get away with such a small dp
staff since the machine doesn't require a
maintenance crew. Out of a total work-

HARVARD BUSINESS
SCHOOL announces
Managing the Computer Resource
An Executive Education Program of the Harvard Business School

July 23August 4

The program's emphaSis is upon evaluating, managing, and
planning the pevelopment and growth of the data processing
activity.
The orientation of the program is toward management, not
technology. PartiCipants will include managers with direct
responsibilities for computer-based information systems management; and senior management to whom. the computer
resource management reports.
Among the topics to be considered are integrating the
information systems plan with corporate strategy; data
processing personnel selection, organization and evaluation;
hardware/software selection decisions; the role of minicomputers and distributed processing; deSign of cost control
and internal controls within the EDP organization; the
computer as an instrument of change; centralized versus decentralized operations; and privacy and data banks.
For further information, contact: Administrative Director,
Managing the Computer Resource, Glass Hall, Harvard
Business School, Boston, Massachusetts 02163.
As a matter of policy Harvard University does not discriminate among applicants
and partiCipants on the basis of race, religion, sex, national Origin, color, or handicap.
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One ofihe main advantages of the new
computer setup, Ferguson says, is its ability to expand the company's dp operations into newer realms of technology.
"We were careful in file selection and
structure," he points out, "to allow us to
look ahead to the potentiality of going
on-line in several areas."

news in perspective

Can go to DDP

Also "built into the system," he adds,
is a possible move into distributed processing. With various outside locations
for finished ASR products, the company,
he explains, may want the capability "to

Order proceSSing with Philip
Morris was three days, now
it's cut to two.

'\~.~.
TOP dp officials. with American Safety Razor and John Broughton Associates review data
entry procedures on System/3 Model 15. From left, Joseph R. Mills, customer service
manager with ASR; Fred Samuelson, JBA programmer/analyst; W.H. Schoenthaler, ASR
data processing manager; and Dot Finch, programmer/analyst with JBA.

force of around 800, only 11 employees
are on the ASR dp squad-a dp manager,
two programmers, two computer specialists, and six keypunch operators. (The dp

department has expanded since the PM
split-off, gaining an additional programmer, computer specialist, and two more
keypunch operators.)

~~DJll~IJ.IoI"- -Create and modify test data

-Automatically document JCL
Video Pr~ramming tools (VIP) extends and enhances your use of TSO to
these particular areas of need.
Test data is easily generated and modified by even a novice user through an
interactive command. processor running in foreground. It is also a simple task
for maintenance programmers to select records from.live'files and modify
fields to recreate conditions suspect in program failure. Incidently, VIP understands the need to input HEX, binary and packed data.
More comprehensive test conditions are easily produced and overall program test time si~nificantly reduced (especially compared to the trial and
error of batch testing or the awkwardness of working with foreign languages
or processors).
JCL documentation is automatically done and always current with VIP's
flowchart generator. Each step appears on an BW' X 11" paper for easy
inclusion in documentation manuals.
For samples documentation and more
information, write or call

DASD CORPORATION
National Marketing
1480 Renaissance Drive-Suite 315
Park Ridge, illinois 60068
312/299-5005
CIRCLE 157 ON READER CARD
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transmit and receive information for
shipments at other locations."
This ability to be flexible and make
changes is very much part of ASR'S business. thinking these days. Ferguson tells
why: "One of the things that we found
out when we were a division of a large
corporation is that you have to have the
ability to introduce changes at the local
level. Being in a consumer products area,
we have to be able to change our business. And as we change, sodo our operating techniques and controls-and of

Fast delivery on EIA RS-232-C cables from the
location nearest you. Often items you need will be
in stock for same-day shipment, or we make to
your specifications. 25 conductors with all pins
connected - only
$16 plus 50¢/foot
(also in various other conductors for added
savings)
And more than 20 other Interface Cables
including extended EIA cables up to 250 feet!
Call or write for information and for our new catalog.
When you need cables, think of
The Company with a lot of Connections

de

CC Data Set-Cable Company, Inc.
722 Danbury Road - P.O. Box 622
Ridgefield. Connecticut 06877
(203)438-9684

3660 Polaris Avenue. #21
Las Vegas. Nevada 891 03
(702)873-2133
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course, so do the systems that allow us to
manage the business."
And managing the business to turn
profits is what ASR is after. The optimistic
company, standing on its own two feet
after 17 years, hopes to double its net
profits by 1981. ASR executives don't see
this as a miracle but as a reality. They
came through once against stiff odds in
the takeover from mighty Philip Morris.
And they came through again in getting
their built-from-scratch computer system
up and running way before some experts
predicted they ever could.
Ferguson seems nonchalant now about
the whole ordeal. But he also candidly
admits: "In our situation, we could not
afford to start losing customers because
we couldn't process orders because we
had no system. It's enough to have your
competition going out and saying 'you
fellows are going to liquidate.' But then,
when we would be unable to process an
order, that would've been a catastrophe."
-L.F.

Small Computers

Help for Buying
Small Computers
Hillel Segal hopes to do for users of small
computers what he's done during the
past four years for time-sharing users-

being provided office space and a firs,t
year budget of $10,000 by ATSU. The
time-sharing association provides members with cost comparisons and other
information on time-sharing services and
recently has been pushing these services
to standardize the way users may access
them.
Segal said the impetus for forming the
small computer association came from

take some of the mystique out of buying
decisions.
He's formed the Association of Small
Computer Users to provide "a new
source of unbiased, user-oriented information" on the mini and microcomputer
market. For an annual membership fee
of $25, users will receive literature describing each other's experience with
small computers, publications that help
them assess the market, and benchmark
comparisons of competing systems.
"We will write programs that take in
common needs and run them on competing systems," Segal says. Probably the
programs will answer a variety of user
needs, such as users who are computer
bound, 11o bound, or who use a lot of
storage or do a lot of file swapping.
"Then we'll provide our members with
run times on different machines."
Up to now, he says, there's been no
source for comparing the efficiency of
small computers. Adding to that confusion "are the hundred-plus small computer systems now available for business
applications, which, because of the
highly technical nature of the industry,
make user evaluations very difficult."

Up to now, there's been no
source for comparing the
efficiency of small
computers.
members, many of whom will belong to the new' group. He says he's
identified a growing interest among timesharing users in owning their own small
computers, but he says that by no means
is there a massive move away from timesharing. "Revenues are growing in leaps
and bounds," he says. (ADAPSO, the association of computer service organizations, says service firms in 1976 did $3.6
billion and that this will rise to $13.5
billion by 1985.)
The organization defines as small,
computers priced at under $50,000 and
under $100,000 when all the peripherals
have been added.
Its headquarters are at 75 Manhattan
Dr.,. Boulder, Colo.
ATSU

Funded by ATSU

Segal, who is the founder and president of the 1,500-member Association of
Time-Sharing Users (ATSU), will also be
president of the new association which is
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SCOBOLandSFORTRAN
extend the control structures of COBOL and
FORTRAN to permit programmers t9 code directly from a structured design without any
laborious and error-prone hand translation.
While-do-endo, fully nestable if-then-else-endif,
select case-endcase and five other control structures are supported. The precompilers translate
programs with these structures' into COBOL or
FORTRAN. Each system also includes a format,;.
ter anda cross-referencer. All the programs are
dlstributed in machine independent source
form. $1200 for either system.

Our users write our sales copyl
"SeOBOL lets me code the way I think."
2% year user in IBM hospital dp center

"/ spent more time designing my first SFORTRAN
program, but / had it debugged in no time at all. "
9 month industrial user, DEC PDP 11

"All programming in our shop is now done in
SeOBOL."

1 year commercial user, Burroughs 1700

"SFORTRAN is just super!"
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1 year user, military contractor, DEC PDP 11
We have lots more happy users on Univac, Interdata, Burroughs, Hewlett-Packard, Honeywell,
CDC, DEC, and IBM computers.

R
S

~--------~-------I am interested in more information about 0 SCOBOL 0 SFORTRAN
o Tell me about seminars to make
structured programming work in my shop
Name _ _ _ _ _ _ _ _ _ _ _ _ _ _ Title_ _ _ __
Company
Phone_ _ _ __
Address _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ __
City _ _ _ _ _ _ _ _ __
State
Zip _ _ __

SOFTWARE CONSULTING SERVICES
901 Whittier Dr.
Allentown, Pa. 18103
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(215) 797-9690
Attn: Martha Cichelli
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News in Perspective

BENCHMARKS

• • •

Flat Quarter for IBM: International
Business Machines reported first quarter
earnings of $589 million, up 2.7% from
the first quarter of 1977, on total revenues
of $4,431,878,000, which was an increase
of 8.4%. The company said its cost of
sales, rentals, service, and expenses rose
9.7% to $3.4 million, against $3.1 million
a year earlier, thus contributing to a
relatively fiat first quarter. Control Data
Corp. said its computer business earnings
rpse 19.8% to $4,362,000 as sales climbed
21.7% and rental and services revenues
jumped 16.3%. CDC cited strong demand
for its computer systems, oem peripherals and data services. Overall company revenues reache,d $523 million.
NCR Corp. reported a 42.2% increase in
earnings to $22,869,000 in its first quarter
on revenues of $559,120,000, an increase
-of 8.5% over the $515,267,000 reported in
the first quarter of 1977. Burroughs Corp.
said its first quarter profit climbed 18% to
$33,487,000 on revenues of $504,985,000
which represented a 14.1% increase
over 1977's first quarter revenues of
$442,604,000. Honeywell, Inc. does not
break out computer profits, but it said its
computer rental and services revenues in
the first quarter increased 18.8% over the
comparable 1977 period to $164.7 million. It said outright computer sales were
up substantially. Total Honeywell sales in
the first quarter reached $624 million and
total profit reached $35.4 million, compared with $30.9 million in the first quarter of 1977.
Univac President: Richard L. Gehring
has been named president of the Univac
division of Sperry Rand Corp., succeeding Gerald G. Probst who will head
Sperry Rand's Univac, Sperry, and
Sperry Flight Systems divisions as a corporate executive vice-president. Probst

RICHARD L. GEHRING
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held that title in addition to being president of Univac. The appointment of
Gehring, 54, was a complete surprise to
insiders at the computer division who
expected the top Univac job to go to
Joseph J. Kroger, 44-year-old executive
vice president for worldwide marketing
with Univac. Some insisted that Gehring's appointment would be a short term
one while Kroger, a marketing whiz who
held top posts in the Midwest and later
became head of Univac's Americas marketing operations, is being groomed for
the presidency. Gehringjoined Univac in
1955 and most recently was an executive
vice president in charge of the company's
defense and aerospace business. He's
been vice president of the company's
Sperry Univac defense systems division,
group vice president for special products,
and vice president for Sperry's systems
division.
To Intel Board: Harold Steinberg, the
man ~ho put together the deal for Univac to acquire RCA'S computer base and
who later left Univac amid rumors that
he'd been rejected for the presidency of
the company, has been named a director
ofIntel Co., the San Jose semiconductor
manufacturer. Steinberg, who formerly
was a Univac executive vice president,
now is president of Executive Action,
Inc., a management consulting firm for
the computer industry.
AT&T Sued Again: Southern Pacific
Communications Co. filed an antitrust
suit against AT&T and its operating companies that may ask damages of up to
$200 million. The company charges the
telephone behemoth with restraining
trade by attempting to monopolize telecommunications service. In the suit, filed
in Washington, D.C., federal court,
Southern Pacific's president, C. Gus
Grant, says his company has been hindered repeatedly in its attempts to offer a
communications·· service that competes
with AT&T, "despite numerous court and
Federal Communications Commission
decisions holding that companies such as
Southern Pacific have a right to share in
the growing national telecomm unications market." Still pending is a $285
million antitrust suit brought against the
telephone company by Wyly Corp.,
charging the company deliberately put
DATRAN, its communications subsidiary,
out of business.
ITT in Personal Computing: Giant International Telephone & Telegraph
Corp. became the largest company to be
involved in personal computing through
an agreement to handle overseas sales of
computers made by Apple Computer,
Inc., Cupertino, Calif. The low-priced

Apple computers, which sell for about
$3,000, will be marketed through an expanded consumer products division of
ITT'S consumer electronics and appliances group headquartered in
Brussels. An ITT spokesman said the personal computer business will amount to
several millions of dollars over the next
several years.
Credit for Pertec: Pertec Computer
Corp. has established $55 million in new
credit lines with a group of banks including Eitibank, N. A., Security Pacific National Bank, Irving Trust Co., and The
First National Bank of Chicago. The
company also set up a new, wholly
owned, unconsolidated financial subsidiary, Pertec Computer Financial Corp.,
which will use $25 million of the new
financing. James R. Grimm, senior vice
president and chief financial officer, said
the new agreements replace a $37 million
bank line negotiated at the time of Pertec's acquisition of Computer Machinery
Corp. in 1976.
Small Business Problems: Small companies need relief from "the growing
tangle of government regulations that
limit their ability to obtain financing,"
Charles Askanas, chairman and president of Quantor Corp., Mountain View,
Calif., computer output microfilm company said at a Securities and Exchange
Commission hearing. "There will be no
small companies formed unless there are
rewards consistent with the risk," he told
the commission. Askanas listed as obstacles: the Tax Reform Act of 1976, which
raised the effective maximum capital
gain rate, thus eliminating the capital
gains advantage for the people who historically have been investors; elements of
ERISA which have caused pension fund
managers to be conservative in their investing; inflation, which encourages
short-term speculation and makes longterm, high-risk investments more difficult; and the elimination of fixed commissions, which has resulted in reduced
income. for securities brokers and diminished interest in smaller companies.
Microcomputers in Medicine: Sales of
microcomputer-based medical systems
will total $1.3 billion over the next ten
years, says a 329-page study released by
Fros't & Sullivan Inc., New York City
market research firm. "Not only will microcomputer systems find a place in medical applications not now covered by
minicomputers, but also it is evident that
the micro will invade current minicomputer markets," the study says. 'fitled,
"Medical Microcomputer Markets," the
study breaks the market into segments,
#
giving sales totals for each~
CRTRMRTION

INFONATIONAL
WILL PUT IT UP

We can help you put it up with:
• PROVEN SYSTEMS
• PROFESSIONAL TRAINING
• COMPLETE DOCUMENTATION

RUN WITH THE BEST
IN INTEGRATED ACCOUNTING SYSTEMS

INFO\JATIONAL
A Division of United Computing Systems, Inc.

I AM INTERESTED IN:

For the most cost·effective, easy-to-operate, integrated accounting systems, call (714) 560-7070
or mail in this coupon.

NAME:
TITLE:

0 GENERAL LEDGER

INFONATIONAL

COMPANY:

0

A Division of United Computing Systems, Inc.

ADDRESS:

ACCOUNTS PAYABLE/
PURCHASE ORDER

0

FIXED ASSETS
ACCOUNTING

0

ACCOUNTS RECEIVABLE/
SALES ANALYSIS

6626 Convoy Court
San Diego, CA 92111
(714) 560-7070

•••
•••
[!)[!I0
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CITY:
STATE:
ZIP:
PHONE:
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Documation,the'Melbourne, Fla .. , concern that introduced a 3,000 line ,
per minute printer earlier this year, has a surprise in store fOr Paradyne,
one of its oem customers. Documation intends to,introdu,cearemote card
an.dprinterinterface,called the Capri,. that will compete with Paradyne's
Text II system. Simultaneously, employing two 9600 bps lines; Capri enablef
the user to interface remote peripherals toa host' IBM 360 or 370 as thougj
attached locally. Capri doesn't 'require communications software and hangs
directly on ,the multiplexor channel.

What Keeps Your
Communications

General
Electric
Service

~uipment

Running. Smoothly?

Like any other complex mechanism,
communications equipment occasionally
malfunctions and requires regular maintenance. That's why you should know about
General Electric's communications equipment
service if you use, manufacture, or resell
such equipment.
General Electric I nstrumentation and
Communications Equipment Service Shops
are located in major cities across the country,
with factory-trained GE technicians who can
respond quickly when your equipment, or
your customer's, requires maintenance or
repair. Our master file of the equipment's
service history can speed th i ngs up, too.
Call when you need service, or take
advantage of our complete service "package"
(where a flat monthly charge covers preventive
maintenance, replacement parts, and service
labor).
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I n addition to service, we sell and lease
the TermiNet® Printers, ADDS Video Display
Terminals, the VADIC 3400 Full Duplex 1200
Baud Modem, and the reliable Livermore
76B Coupler.
If you manufacture, resell, or use communications equipment, keep it running
smoothly and efficiently - and at low costwith communictions equipment service by
General Electric.
For more information contact ManagerCommunications Equipment Services, General
Electric Company, Apparatus Service Division,
Building 4, Room 210, 1 River Road, Schenectady, N.Y. 12345.

GENERALfj ELECTRIC
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"A BUSI

WANTS
ACOMPUI ER SYST. .
TAILORED TO .
ESS.
,.A PRICE THAT WON'T
DRIVE HIM OUT."
John S. Marr, President
The Computer Center, Inc.
Data General
Business System Supplier
Falmouth, ME

When the W.R. Shurtleff Company got
together with The Computer Center and
Data General's CS/40 small computer system, the chemistry was right. According to
Shurtleffs President, William Poole, "The
CS/40 allowed us, with the help of The Computer Center, to develop our own special
industry packages. After 30 years in chemical
distribution, we know the best way to nm a
successful business. 'We saw faster response

"ftL BUY THAT."
William W. Poole, President
W. H. Shurtleff Company
Portland, ME

and more control would let us do an even
better job. The CS/40 with our own software
gives us what we wanted. And all for less
money than we were spending with an on-line
service bureau. "
And John Marr of The Computer
Center, ''What's in the system and how it
works lets me develop applications, sell and
install first time users in the absolute miniof time. My customers love it. The
system is very easy to operate. And they can
fit the system to their business, rather than
change procedures that have made them successful. CS/40 is a super product. I've just
ordered another 15 systems. "

mum

4. DataGeneral

We make computers that make sense.
The CS/40 makes good business sense. Send me more information. II
III~--------------~
I'm an 0 end-user 0 business system supplier
0 I'm too busy to wait for brochures. Have someone contact me.
I
I
I
.
I
I
I
I
I
I
Name

Title

Company

Tel. No.

Address--'-_ _ _ _ _ _ _ _ _ _ _ __

City

State

Zip

Data General Corporation. Westboro. MA 01581. (617) 366-89U. Data General (Canada) Ltd .• Ontario.
Data General Europe. 61 rue de CourceIles. Paris. France. 766.51.78. Data General
Australia. (03) 89.Q633. Data General Ltda.. Sao Paulo. Brazil.
543-0138. <D Data General Corporation. 1978. D M5

-----

hardware
Off-line
"The automation scare of the
1950s could well be reality in
the 1980s," according to Carl
Page, Michigan State Univ. professor of computer science.
Talking on the use of robotics in
manufacturing, Page addressed
recent advances in computer
vision via television cameras.
An unsighted, general purpose
robot now sells for roughly
$25,000, about what it costs
to keep the two unskilled
laborers it can replace on the
payroll.' Custom-made sighted
robots now carry price tags in
the $100,000 neighborhood, but
price erosion is occurring
rapidly. "With these kinds of
changes, robots become both
capital and labor, a point Marx
did 'not anticipate. Who should
own them? We may have only five
to 10 years to answer these
questions, because the technology
is ready now," comments Page.
texas Instruments has delivered
to the Air Force Avionics Lab
(AFAL) Electronic Research Div. a
two-million bit bubble memory
subsystem. Designated, a breadboard unit, the microprocessorcontrolled memory has to date
shown much lower error rates than
mechanical devices, according to
Stewart Cummins, AFAL program
manager.
Good news for small systems and'
word processing vendors, if the
crystal ball gazing of SBS
Publishers holds true: its
report, Accounting Firms - Data
and Word Processing Opportunities,
predicts accounting firms will
spend $3.5-bi11ion in those two
activities over the next five
years.
AT&T introduced its Local Area
Data Set (LADS),a short-distance
modem, at the Interface '78 show
in Las Vegas. LADS can operate
at 24000ps ()r 4800bps over six
mile distances, and 9600bps at up
to three miles. Most Bell
operating cOinpanies'are eXpected
to have filed tarriff applications
by the third quarter.
Codex Corp., has received FCC
approval for the direct connection
of its 4800bps, 7200bps, and
9600bps LSI series of modems to
the direct dial phone network.
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Color Graphics
Up in Oregon, this vendor is methodically filling in the gaps in its line of
graphics terminals. It started five or so
years ago, with high-resolution storage
tubes. Then, last November (November
1977, p. 200), it came out with a rasterscan crt for alphanumerics and
graphics. Now it's augmented the rasterscan 402X line with a color tube.
The 4027 has a 13-inch diagonal color
screen, an inch larger than the 4025.
Aside from features related to color
operation, the new terminal shares most
of the features and specs of the 4025.
These include a 34 line by 80 character
screen capacity, 64/96 upper and lower
case ASCII character sets, visual and
logical attributes (blink, protected,
numeric only, etc.), Rs232 interface as
standard equipment, 20mA current loop
optionally, and optional peripheral
interfaces for Rs232 printers and IEEE488-bus devices.
But, of course, it's color that makes
this terminal noteworthy. Users can
select colors from a 64-color palette. As
many as eight colors can be displayed
simultaneously. That's not really a hard
limit, as the user can define as many as
120 patterns which may combine points
of different colors (which tend to blend
in the human eye, making anew color,
see photo p. 124), or may be simply geometric in patterns, such as stripes or
checkerboards.
For graphics, the 4027 uses the same
host software as the 4025, with the addition of a color parameter. The Plot 10
Easy Graphing software supports
graphing and plotter output; it allows
users to paint colors under curves in a
graph. The Plot 10 Interactive Graphics
Library (IGL) gives more capabilities, including 3-D graphics, curve smoothing,
picture segment manipulation, and
additional character display fonts.
The 4027 will become available in the
second half of this year, probably
around October. Single units will be
priced at less than $10,000. TEKTRONIX
INC., Beaverton, Oregon.
'

Multiprocessors run under os/ vs2
MVS; IBM says current MVS users won't
need to make any program changes
when upgrading. A field upgrade, priced
at $5,500, can convert a purchased uniprocessor into a multiprocessor; lease
customers getting the upgrade will, of
course, have their monthly rental
increased.
The physical coupling between multiprocessor versions of the 3033 consists
of the 3038 mUltiprocessor communications unit (purchase price: $369,000). A
significant feature of the 3038 (and one
which appears to be new) i~ that it provides access to the channels of a disabled cpu, without manual intervention. It doesn't allow a single 3033
concurrent access to 32 channels, but it
lets the single active processor switch
between its own channels and that of
the idled processor.
Under a 48-month contract a pair of
mUltiprocessor 3033s, each with 4MB, 12
channels, console, power and cooling
unit, and the necessary 3038 for interconnecting the two, leases for $154,130
per month. Monthly rental will be
$169,520; outright purchase is
$7,160,000. Deliveries are scheduled to
begin in the third quarter of next year.
INTERNATIONAL BUSINESS MACHINES
CORP., White Plains, N.Y.
FOR DATA CIRCLE 421 ON READER CARD

Word Processing
The fellows who designed the System
3000 Paperwork Processor built a lot of
capability into a package that won't
scare the office help. Features protect
against little accidents: floppy drive

FOR'DATA CIRCLE 422 ON READER CARD

Multiprocessor 3033
As expected, IBM won't abandon the
large users who have a desire for multi'processor versions on its largest proces..;
sor, the 3033. The tightly coupled multiprocessor systems, are ,said to have
roughly 1.8 times the internal operating
speeds of a uniprocessor. And of course
a multiprocessor can have twice the
memory and twice the channels of a
uniprocessor.

doors lock when in use, batteries back
up the memory, and there's no off
switch (powering down is a keyboard
function which will execute only when
the 6800 micro controlling the' system
knows everything is safe and sound on
the diskette).
(Continued on page 298)
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These modems transmit.
at least 108 bits of data
while other 4800 bps modems
are still trying to
equalize the line.

Data communication stops every time a modem switches between sending and receiving.
That's normal. But since this switching often occurs more than once a second,
the length of this "turnaround time" is very significant to the user.
That's where our MPS 48 modems offer a special advantage.
Equalization time is only 26 milliseconds-about half that of conventional modems.
So, while other 4800 bps modems are waiting for a Clear to Send signal,
the MPS 48 transmits at least 108 bits of information.
With this ultra-fast turnaround time, you get maximum data throughput,
even over poor quality lines.
There are 10 more advantages described in our new 16-page booklet.
We'll gladly send you a copy.
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hardware
product
spotlight
64-bit Computer
A 64-bit, 7.5MB mainframe seems like a
mighty big undertaking for a firm's first
computer, but they've got to have something mighty promising in hand to
attract venture capital from the likes of
T.A. Associates, CitiCorp Venture
Capital Ltd. (a wholly owned subsidiary of CitiCorp), and First Capital
Corp. (a wholly owned subsidiary of
First National Bank of Boston). "Everything Richard Morley (company president and principal architect of the computer) touches turns to gold," noted one
capital source.
The computer, known as the F6400,
is based on 4-bit slice processors (Advanced Micro Devices 2901) cascaded to
give a 64-bit word. The cpu doesn't

bother with I/O; instead M6800 microprocessors absorb the overhead bringing things in and out of shared mem'ory. The I/O throughput rate is speced
at 40MBpS. As many as 60 I/O ports can
operate simultaneously. An F6400 can
support up to 1.5 billion bytes of disc or
15 attached F6400s or a mix of discs
and attached processors. System components are packaged in 34-inch wide
cabinets. The F6400 runs off of llO/ 220
volt wall sockets, and contains fans for
cooling. Air conditioning is not
specified.
The firm doesn't plan to use virtual
memory, instead it prefers to provide
sufficient directly addressable memory
for the application at hand. It feels price
erosion in the memory chip market

TBE SUNSBINE STATE
OFFERS HIGHER PROFIT
POTENTIALS TO ELECTRONIC
PRODUCTS MANUFACTURERS
THAN ELSEWHERE IN THE
COUNTRY!
Florida's substantial labor
and operating cost advantages,
plus ready access to the markets of
the United States, Latin America and
the world, combine to offer a unique
profit opportunity for a Floridabased manufacturer.
Before you make any decisions
regarding your business, this new industry
study documenting Florida's position
should be reviewed carefully.
To get your copy of Florida Profit Potentials
in Electronic Products Manufacturing, write or call:

1~IJttl~lltll

WE'RE MORE THAN SUNSHINE

Joe Hennessy, Director
Division of Economic Development
Florida Department of Commerce
107 W. Games Street). Room 103D
Tallahassee, Florida ,j2304
(904) 488-5507

makes this economically attractive.
A software project, in parallel with
hardware deVelopment, is busily working on a PL/l compiler. PL/ 1 source will
translate to an intermediate object code,
said to be quite close to the processor's
actual machine language. FORTRAN IV
also is planned, but that's at least a year
off.
Initial plans call for a single user
operating system. The next planned
evolution will provide multiuser support, and finally multiprocessor, multiuser capabilities.
The company's staff of roughly 30
professionals may understate the work
in progress, as about half of the software effort reportedly has been delegated to outside subcontractors. Current projections call for six or so
systems to be completed in calendar
1978, and 15 to 17 in 1979. With stringent quality control and week-long elevated temperature burn-in periods,
delivery lead times may stretch to nine
months. The vendor's commitment to
quality assurance is demonstrated by its
offering a one year parts and labor warranty on systems. The terms of the warranty call for the replacement of a failed
module within 24 hours (initially in the
Los Angeles and mid-Atlantic areas);
the only qualifier is that no unapproved
devices may be connected to the bus.
That doesn't rule out connection of
your favorite crt to an output port, but
if you want to hang your own disc off
the system you may invalidate the
warranty.
The vendor expects to have a prototype available for tire kicking this
summer, with deliveries commencing in
the fourth quarter. PL/ I is slated for
delivery at the time of first customer
shipments.
An entry level system is expected to
sell for $llO,OOO. Such a system will
consist of a cpu with 576KB of memory,
4K by 128-bit 500nsec writable control
store, eight ASCII channels (to 9600bps),
3M data cartridge, 65MB disc drive with
a two-drive controller, 300 lpm printer,
color crt, and PL/I. FUNCTIONAL AUTOMATION, Nashua, N.H.
FOR DATA CIRCLE' 415 ON READER CARD
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"After a thorough evaluation, we
chose IDMS because i~ offered the
greatest flexibility, performance
and ease of use on our MP168.
Just check these features."

• tremendous flexibility and ease of use
• wann restart and automatic recovery
• full-featured integrated data dictionary
• high level language query
• program independence
• minimum resource consumption
• upward-downward compatibility
• high performance
• full-featured report generator
• integrated telecommunications support with any TP monitor
• data independence
.• guaranteed recovery
• integrated on-line andbatch processing
• thorough on-site education
• .complete, comprehensible documentation
• 'outstanding vendor support
. • rapid ipstallation
• seCondary indexing and sequential processing
• database administration utilities
• multi-tIireading

"We really wondered what we could
get on a small shop budget. Then we
saw that IDMS beat everyone for
performance and price. We got all
this for our 370-115/'

• .tremendous flexibility and ease of use
• wann restart and automatic recovery
• full-featured mtegrated data dictionary
• high level language query
• program independence
.• .niinimum resource consumption
• upward-downward compatibility
• high performance
• full-featured report generator
.
• integrated telecommunications support with any TP monitor
• .data independence
• guaranteed recovery
• ~integrated on-line and batCh processing
• thorough on-site education
• complete, comprehensible do~umentation
• outstanding v~ndor support
• rapid installation
•. secondary indexing and sequential processing
• database administration utilities
• m.ulti~threading

That~s right. Both get the sante

greatsystentwith IDMS.
Most people think that IDMS is best for large system users.
That's true, IDMS is the best DBMS for large systems.
But some people believe that IDMS is too sophisticated and
therefore not appropriate for small system users. These people
couldn't be more mistaken - because IDMS is the one DBMS
that easily provides big budget performance for all size budgets.
Not only that, when small and medium-size users are ready to
upgrade their hardware, IDMS actually makes this transition
easier, maintaining the same flexibility, ease of use, and
performance.
Flexibility, performance and price, the three most important
reasonS why IDMS is perfect for the small computer, perfect for
. the large, perfect for every computer in between.
Proof? Let us go over with you the list offeatures above as well
as your own checklist of requirements - for whatever size com-

puter. We're convinced that once you've seen what IDMS can
do, you'll make it your DBMS. For further information, send
this coupon or phone (617) 237-6600.
~---------------------------------o Have a representativecall.
Name
Title _ __
Organization'-_ _ _ _ _ _ _ __
o Send me complete
technical informaAddress_ _ _ _ _ _ _ _ _ __
tion on IDMS.
o Send a schedule of
City ._ _ _ _ _State-Zip_ _
free IDMS seminars
Phone _ _ _ _ _ _ _ _ _ _ __
being held in my
Computer Model_ _ _ _ _ _ _ __
area.

IDMS. The DBMS for all IBM computers.
L _________________________________ _

Cullinane Corporation
Wellesley Office Park, 20 William St., Wellesley, Mass. 02181 (617) 237 -6600
CIRCLE 29 ON READER CARD

I output.Onl
Any application. Designs. Maps. Business graphics.
Printing. Halftones. Listings. Data collection and
logging. Versatec delivers.

Any display image.
Archival quality hard copy from
popular storage tube and raster scan
displays, digital generators and
video sources. One printer/plotter
can print and plot from computer,
then, upon request, make copies
from up to eight terminals.

Any paper width.
Only Versatec can give
you ten paper widths - From economical
, 8-V2" to superwide 72~'

Anywhere. Rack-mountable and desktop
models fit anywhere, go anywhere. Perfect
for OEM systems, hostile environments and
mobile operation. Available in commercial
3000 series, militarized 7000 series.
296

See Versatec Total Output at NCC, Booth 1463

DATAMATION

Any IBM 360 or 370 (OS or DOS). A com-

plete family of output systems for IBM 360/370
accept vector data for fast electrostatic plotting
without excessive CPU or I/O overhead.
On-line systems emulate IBM 3211/3811 or
1403/2831 printer/controllers.
, Off-line systems accept

vector, raster or print
data on IBM
generated tapes.

Remote systems.

New Versatec
RSVpTM
(Remote Spooling Vector Processor) is the only
complete remote
system for electrostatic printing and plotting. It provides remote job entry like IBM
2780/3780terminllis, but dynamic
output selection llilows any cop}bination of card, print or plot data
for output on up to
four Versatec
Anytime.
printers, plotters
or printer/
A. Get hard copy from display
plotters.
within 12 seconds.

B. Plot a 34" x 44" E-size production drawing in 22
seconds.

c. Drawa40"

x 50" shaded
mapin25
seconds.

A.

D. Produce a sixfoot square IC
drawing in one
minute.

Any questions? Check our readers' service number for the full

color 24-page Output brochure. Better yet, fill out the coupon for
specific information and samples.
May, 1978

Any mini. Versatec pioneered mini-plotting.

Our printer/plotters serve more mini models
from more manufacturers in more
instllilations than any other electrostatic.
And no wonder. Versatec i~ the quiet, reliable
way to put any information on paper.

,-----------------I Versatec
(408) 988-2800
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

2805 Bowers Avenue
Santa Clara, California 95051
Send facts:
o Printers, plotters
and printer/plotters
Paper width:

08-1/2" 0 11" 0 20"
o 22" 0 24" 0 36"
o 42" 0 50" 0 63"
072"

o Hard copy from display

Send samples:
o Business graphics
o Computer aided design
o Mapping
o Scientific applications
o Production drawings·
o Gray scale halftones
o Data collection/logging
o Listings

o Minicomputer printing
and plotting

o The 360/370 output system
DOn-line
0 Off-line
o Remote Spooling Vector
Processor (RSVP)
o Versaplot™ software
Name

Telephone

I

Computer model and operating system

I

Organization

:

Address

I
I
I
I

City, State and Zip
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---VERSATEC
Y
A XEROX COMPANY

'1.97

Do You Have A
Language Barrier?
SEEVSATNCC
BOOTH No. 4301

If communicating in Arabic, Farsi, German. Hebrew, Russian, or any other
language presents an obstacle to your data processing, MEGADATA's
700jDL Dual Language Terminal will help to overcome this problem. This
intelligent programmable terminaI'can display two completely different character sets simultaneously or separately, using the same bilingual keyboard,
and it provides complete text writing capability for two different languages.
The software for the 700/DL is no problem either, because it is tailored specifically for your application. Furthermore, the entire software package can be
adapted easily to your requirements, minimizing any change in the existing
program. Hardware obsolescence is eliminated by simply updating the software capability. Interactive Data Entry, Complex
Interrupt Capability, Forms Control, Format
Storage, Validation - they are all available with the
700jDL.
For further information about the 700jDL or the
many other application-oriented MEGADAT A terminals, call or write TODAY.

ME[[;~IJ~TJ\~
CORPORATION
35 Orville Drive. Bohemia, New York 11716
Tel. 516-589-6800 • Telex: 14-4659
Central Regional Office
2200 E. Devon Avenue. Suite 217. Des Plaines, Illinois 60018. Tel. 312·296·1900
Western Regional Office
15910 Ventura Boulevard. Suite 800 • Encino, California 91316 • Tel. 213·990·9777
CIRCLE 171 ON READER CARD

298

hardware
(Continued from page 292)
Capabilities? Editing (which in the
demo we saw seemed. mighty fast), with
nice features such as automatically
adjusting moved text to fit the format of
its new location, changing "automobile" to "car" with an automatic
leading capital when "automobile"
begins with a cap, and scrolling-forward, backward, left, and right. A variety of daisywheel printers from Qume
and Diablo, including dual-headed
models and a 240-column unit suitable
for accounting balance sheets. Left
flush, right flush, decimal, centered, and
dot leader tabs. Security with passwords on entire diskettes or individual
documents. And a really cute daisywheel mapping function that makes
changing type .fonts easy: a document
typed originally for a font that includes
"\,4" will automatically be converted to
"1/4" if the new font doesn't have the
single character \,4. An optional statistical package can perform calculations
on rows and coluIJ1,ns of tabular data;
the calculation specifications are stored
with the document so changing a number in the table doesn't invalidate the
total (or other reSUlt). And we heard
rumors of a business BASIC package
under development.
Optional asynchronous Rs232
communications (up to 4800bps) come
in two flavors: System 3000 compatible
(with imbedded formatting codes), and
ASCII (expanded as if the document was
going to a printer).
A single station, single diskette, single
printer system sells for $14,900. A dual
station (the max), dual diskette, single
printer system goes for $21,700. There's
still room for another printer, and of
course there are the communications
options. Two, three, and five year leases
also are offered. NBI, Boulder, Colo.
FOR DATA CIRCLE 417 ON READER CARD

Printer
The Media 12/7 is not your run-of-themill dot matrix printer. It can print 5 X
7-dot matrix characters at 200-someodd-cps, but it does more. Quite a bit
more. The bidirectional printer, controlled by a microprocessor, can make
mUltiple passes over each line. The
paper advance mechanism, of a straightthrough design, advances the paper
slightly before each pass, and t,he 7-pin
impact· print head fills in the gaps
between previously printed dots. After
two passes, the characters begin to look
as if they were typed; after four passes
it's difficult or downright impossible to
distinguish between the printer's output
and that of a typewriter. Of course, each
pass decreases the printer's speed (in
cps), but since fonts can be changed
CRTRMRTICN

We've built-in I/O compatibility and valueadded features across our line

High performance, high throughput
Fastrain Printers

Control Data's OEM printers have value-added
features that help you tailor better solutions to
your customer's requirements. Built-in features
include clear, crisp print, quality, acoustically
dampened cabinets and easy-operating controls.
And we've built in common interface protocol
across our line. So you don't have to redesign your
interface for each application.

All Fastrain models accommodate any size character set from 16 to 128 with correspondencegrade print quality. Speeds with a 48-character
set are 1200, 1600 and 2000 lpm.'
Put quality behind your nameplate. Call us at
313/651-8810 or if in Europe, contact one of our
European representatives. Or return coupon to:

Choose one of our Bi-Directional PositionSeeking Matrix Printers
Our Matrix Printers print single to five part forms
with sharp, clean 7 x 7 or 9 x 9 patterns. Standard
10 cpi, 6 lpi and 64 ASCII characters ... full line
13~-character buffer memories. Options include
a paper-saving 16.5 cpi pitch and 8 lpi spacing,
96 and 128-character sets. Speeds range from
70 lpm for 132 columns to 200 lpm for 33 columns.

Cut your customer's paper costs'with one
of our Band Printers
Offer your customer reduced paper and total life
cycle costs with a choice of 10 cpi' or compressed
pitch 15 cpi bands. Bands switch in seconds. At
the 15 cpi density, a full 132-character line prints
on letter-sized paper. Multiple options permit
you to tailor the printer to your application. Eleven
interchangeable bands, identical spare parts kit.
Full solid-stroke characters top to bottom. Print
speeds with 48 character set: 360, 720 and 1130 lpm.

May, 1978

r---------------------~~~

Harrison Craig, Product Sales Manager,
Control Data Corporation, 1480 N. Rochester
Road, Rochester, Michigan 48063.

0-58

Please send literature and sample printout of your
0 Band Printers 0 Fastrain Printers

o Matrix Printers

Name _ _ _ _ _ _ _ _ _ Title _ _ _ _ _ _ __
Company _ _ _ _ _ _ _ _ Phone _ _ _ _ _ _ __
Address _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ __
City _ _ _ _ _ _ _ _ State _ _ _ _ _ Zip _ __

E::\ CONTROL DATA
\::I r:!I CORPORATION

f";:J

More than a computer company
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interface, the printer can be had with a
Qume daisywheel compatible interface.
We're told graphics support is on the
drawing board, and an ancillary floppy
diskette drive (for storing additional
fonts) is on t~e way. The 100 unit price
of the Matrix 12/7 is $2,010. Produc.tion shipments are scheduled to begin
this quarter. R.C. SANDERS TECHNOLOGY
SYSTEMS, INC., Derry, N.H.

hardware
. under software control, it's· possible to
use a single-pass font for drafts and a
high-quality, but slower, font for final
copies. And there's more: the unit can
print logotypes, signatures, or what-

FOR DATA CIRCLE 428 ON READER CARD

PRINT SAMPLES

Intelligent Terminal
After building a $130-million business
in photo typesetting, this vendor has
decided .to' enter the general purpose
intelligent terminal market with its MDT':
400 series. The Mini Disc Terminal 400
includes a 16-line by 80 ASCII character
display, 2,560-character buffer, microprocessor, and mini diskette drive. A
bare:"bones unit with 8KB of RAM lists at
$4,275; an Rs232 asynchronous communications interface adds $260 (with a
second port for a printer, the interface
goes for $350). Two communications
emulators are offered: a Teletype model
33/35 ($200), and an IBM 2780 ($500).
Editing . software costs an additional
$500. The terminal comes with software for file management and keyboard/ crt handlers. Local applications
rimy be developed in assembler or BASIC
on a separate development system
($12,500 for an assembly language system; BASIC hasn't been priced yet, but

MEDIA 12/7 PRINTER

correspondence quality
(4 pass)
36 characters per second
116 characters per second

198 CHARACTERS PER SECOND.
144 CHARACTERS FER SECOND.

Rc)~.
ever, so long as they've previously been
digitized. for the controlling micro. As
might be. expected, the vendor has its
eye on the word processing market, so
in addition to the standard Rs232 serial

LEASE-RENT
PURCHASE

it's expected to add about $1,500).
Maintenance, from the vendor's existing service force, is priced at $50 per
month. Deliveries are slated to begin in
October. COMPUGRAPHIC CORP., Wilmington, Mass.
FOR DATA CIRCLE 424 ON READER CARD

Array Processor
In the past the vendors of array proces-'
sors seemed to fit one of two classes:
those specializing in just array processors, and those mainframers (IJJM,
Cray, 'Burroughs) after the numbercrunching market. We think this vendor
is probably correct in claiming to be the
first mini-maker to offer its own array
processor.
The Eclipse AP / 130 combines an
Eclipse S / 130 .cpu with an 8KB array
processor. The AP'S dual-ported bipolar
memory can be accessed by the AP, cpu,
or peripherals with equal facility. The

.?ro*n'Jilini-5oftwan
'DB~iRBd

'forYourlfusinBss .

• ACOUSTIC COUPLERS
- DECWRITERS LA 36,
120, 180
- ADDS CRT's
• TRI DATA FLOPPY DISC

Pre· Packaged, Off· The·Shelf Programs Covering:

D a'ccounts payable D other accounting· D marketing
D accounts receivable D financiai analysis D education
Dgeneralledger
Dstatistical analysis D _ _ _ _ _ __

• TELETYPES-'TWXITELEX
32,33,35,43

Dpayroll

Programs Designed For:

tJ BASIC Four
DBurroughs
D Datapoint

D PDP 8/11
DIBM3/32/34
D Hewlett Packard

D Four Phase
D - - - -_ __

Call now or return this ad for complete details to:

@~.~ Can or write for more Information •..

,

NCE TERMINALS a COMMUNICATIONS, INC.

. Regional Office-East·
300 RaratinClr. Pkwy.
Bldg: 806
Edison, NJ
201-225-0872
Toll free #
800-631-5366

Headquarters Office
Midwest

Regional Office-South

1536 Brook Drive
Downers Grove IL 60515
312·629·7810
Toll free #
800·323-1780
CIRCLE 175 ON READER CARD
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1110 Busch Blvd.
Tampa, FL
813-932-2666

Douglas R. Johnson
Resource Software International, Inc.
140 Route 9W
Englewood Cliffs, New Jersey 07632
(201) 947·6104
.

D

Name
--------'----------- I
Title
~~~
I
I/ndustry
I
Address
I
~
~~
~
I
L ___
Telephone __________________ I
~

~
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A new land speed record? A candidate for Guinness'
and major mainframes the full range of storage capability
. in their Matchmaker systems-high· and low·density
Book of Records?
Perhaps so;
disk drives with tape to match.
Look into Telex' new dual·density tape drives and
At any rate, Telefile Computer Products, Inc., of
Irvine, California, decided to see if Telex' new high·
triple·density formatters. You'll have full IBM
performance tape drive really was as flexible as we've
compatibility, break speed records (forward and reverse)
touted (and have a little fun along the way).
and be able to handle lower·density PE and NRZI data
formats ... and GCR as well.
The results in Telefile's own words:
Telex has the only tape drive and formatter in itsclass.
"We were impressed by Telex' engineering
achievements and interfacing ease. To be able to offer
that writes O.3·inch interrecord gaps-without
such a variety of speeds and densities in a single basic unit program restriction.
.
Get on the right track, contact: Dan O'Neill, Telex
seemed almost too good to be true.
Computer Products, Inc., 6422 E. 41st St., Tulsa, OK
"But Telex passed the test with flying colors.
"It means that our customers can upgrade and
74135. Telephone: (918) 627·1111.
'\ increase ;5ystem performance simply by changing circuit
modules and heads on site. This flexibility will help keep
our spares, training and logistics costs down, too:'
Telefile has sinceincreasedtheirtape order to 200
units including formatters.
.
Tape drive.miniaturization ••. in big way•
. Now they can offer users C?f various minicomputers

a

.It went .from 45 to 125 ips and 800
to 6250 bpi in 28 minutes flat.

t!I.~.'.JrIJ..~

~~~

l.l
?"

/

.... '
.

. .

/

''-.'',<
.'J'l"t.'Jq,!!.

,,:(,;'

....

'..1. \\\\\\ .

1

J';,~

\

.......

..

hardware
200nsec microcycle AP features pipeline
architecture, and once the pipeline is
full, can produce a 32-bit floating point
sum every 200nesec, and simultaneously mUltiply two 32-bit floating point
operands every 400nsec. The unit is said
to be capable of performing a 1K-point
complex fast' Fourier transform in
8.75msec. The vendor notes that in
addition to applications in signal processing, the AP can act as a FORTRAN
accelerator, speeding array calculations
traditionally performed within the scope
of a DO loop.
Array Processor Software ~APS) provides a set of 46 high-level AP instruc-'
tions. Invoked by calls from FORTRAN 5
or DG I L programs, the 46 APS instructions actually perform 134 distinct
operations,
depending on calling
parameters.
An AP / 130 system, with l28KB of
memory, real-time clock, 30cps console
printing terminal, 10MB cartridge disc
drive, dual diskette drives, RDOS, FORTRAN 5, and APS lists for less than
$60,000.
DATA GENERAL CORP.,
Westboro, Mass.
FOR DATA CIRCLE 429 ON READER CARD

Smart Facsimile
The System 50, a microprocessor-con-

trolled high-speed (as fast as 35sec per
page) facsimile transceiver, is called an
electronic mail system by its mamifacturer. To support its choice of words,
the vendor cites the unit's unattended
operation, auto dial/answer, and programmed polling capability. The units
have automatic document feeders

for the calls. Upon connection, the central unit can transmit documents and
poll the remote unit for any pending
transmissions. Security consists of
matching access codes stored in both
units. Operating over voice-grade phone
lilies, the System 50 transmits entire
pages in 35sec, 50sec, or 90sec, depending on the resolution desired. A central
site unit rents for $460 per. month, a
remote unit is $325 per month. Prices
go up about $15 per month on July 1.
No per-page charges, are levied.
RAPICOM, INC., Fairfield, N.J.
FOR DATA CIRCLE 427 ON READER CARD

capable of holding 50 pages, and hop,pers for 500 pages of received documents. A central System 50 can be programmed to automatically dial remote
units; a sequence of numbers may be
programmed, along with specific times

Code Translator
The sT-l uses an Itel 8035 microprocessor to translate serial data from one
character code to another. The full
duplex unit can be had with translations between ASCII, EBCDIC, and
Baudot codes; the vendor offers other
translations, or the user may program
his own. The unit can function as a
scrambling device for secure communications, it can base its translation on
more than one character, and it can output a different number of characters
than received. It's capable of data rate
conversions, and operates asynchronously at speeds ranging from 100bps to
19.2Kbps. A sT-I coded for bidirectional conversion between ASCII and
EBCDIC sells for $525 for the first unit,
$250 for each succeeding unit. SIGMA

Refurbishment Centers in Costa Mesa, CA and
Hudson, NH plus more than 100 service centers
worldwide mean more service efficiency for
Centronics' customers. For full details call today.
Toll free: 1-800-258-1952. Or write Centronics
Data Comput~r Corp., Hudson, NH 03051.
I:EnTRDnII:S~SERVII:E
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Slipping In Mini Discs
Discs
This is truly the month for minicomputer disc announcements. Shugart
Associates and Calcomp both announced inexpensive, Winchester-technology drives which will be shown at
the NCC (see ppOOO,OOO). In the cartridge disc area, the big three independent mini-makers all announced
new units with improved price/ performance ratios.
Data General
This vendor doubled the bits-per-track
density of its 10MB model 6045. The
new 20MB model 6070 (10MB fixed,
10MB removable) is offered in subsystems consisting of a controller and one
to four drives. The 6070 series is supported by AOS and RDOS on the vendor's Eclipse line, and by RDOS on its
Nova line. Average rotational latency
is 12.5msec, average seek time is
38msec, and the unit's data transfer
rate is 625KBpS. A 20MB subsystem,
with controller and six cartridges, sells
for $13,500; when purchased in a complete subsystem, each additional drive
adds $8,000 to the price. A single addon drive, sans controller, sells for
$10,300. DATA GENERAL CORP., West-

boro, Mass.
FOR DATA CIRCLE 412 ON READER CARD

Digital Equipment Corp.
Three drives, ranging in capacity from
5MB .to 67MB, joined this vendor's
product line. The 5MB RL05 cartridge
disc sells for $3,800; configured into a
subsystem, with controller capable of
handling four drives, a single RL05
subsystem is $5,100. Intended for use
with pDp-lls and PDP-8s, the drive has
an average seek time of 55msec, and a
peak transfer rate of 512KBpS. The
RK07 (28MB) drive is functionally
equivalent to the 14MB RK06. In a subsystem consisting of drive, cartridge,
and controller, it sells for $14,500. Its
average seek time is 36.5msec, and its
peak transfer rate is 538KBpS. The
RK07 is intended for use with PDP-lis
and the vAx-Iln80. For use with
larger systems (PDP-II / 70, VAX, and
DEcsystem 2020), the 67MB RM02 provides an average seek time of 30msec;
and peak transfer rate of 806MB. The
top-loading pack drive sells for
$18,000 when configured with controller. The controllers for both the
RK07 and RM02 can handle up to eight
drives. Discs on all three new drives

rotate at 2,400rpm, providing average
rotational latencies of 12.5msec. DIGITAL EQUIPMENT CORP., Maynard,
Mass.
FOR DATA CIRCLE 413 ON READER card

Hewlett-Packard
The 20MB 7906 is both plug- and cartridge-compati~le
with existing
7905As; it's software-compatible with
the vendor's model 1000 computer systems and R'fE systems using the vendor's 21MX series of minis. They did it
by doubling the tpi density on the bottom, fixed disc, providing 10MB of
fixed disc storage, and 10MB (as in the
7905A) of removable cartridge. The
7906 has an average seek time of
25msec, 8.33msec average latency, and
a transfer rate of 937.5KBpS. The 7906
comes in rack-mount or free-standing
packages; in each version there are
master (with controller) and slave versions. A master can have seven slaves.
In the free-standing version, a master
unit sells for $14,000, a slave for
$10,500; deduct $1,000 if you want
either version in the rack-mount
package. HEWLETT-PACKARD CO., Palo
Alto, Calif.
FOR DATA CIRCLE 414 ON READER CARD

And no one can give you a more cost effective service contract for your Centronics
printers. For full details call today. Toll
free: 1-800-258-1952. Or write Centronics
Data Computer Corp., Hudson, NH 0305l.

CEnTROnICS®SERVICE
Simply Better
CIRClE 190 ON READER CARD
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hardware
DATA SYSTEMS, Palo Alto, Calif.
FOR DATA CIRCLE 416 ON READER CARD

Computer
Marking the first member of a new
product line, the Classic Series 7860
appears an interesting 16-bit machine.
That's not to say it's limited to working
with 16-bit quantities, as the processor
handles operands ranging from a single
bit to 64 bits. Its integral floating point
processor performs operations on 32bit, 48-bit, and 64-bit operands in

parallel.
Designed for general purpose use, the
Classic series remains compatible with
both programs and I/O devices originally intended for use with the vendor's earlier models II and IV.
To optimize mUltiprogramming under
the vendor's MAX IV operating system,
the processor uses a context file of 16
banks of 15 general purpose regi~ters.
Switching contexts between tasks
doesn't require saving registers, but
merely selecting the proper bank of
registers. The virtual operating system
also gets help from the memory, which
may be fabricated of core or MOS chips.

Draw on ...

The memory expanaaole to :512KB in
128KB chunks, can be interleaved either
two or four ways, yielding effective
access times as low as 125nsec. Of the
processor's 367 instructions, many
execute in less than I usec; for instance
register-to-register 16-bit add, and load
bit in register execute in 200nsec. A 64bit, register-to-register floating point
subtract takes 1.6 sec.
Support software for the Classic
series includes FORTRAN IV, COBOL, a
proprietary language for industrial
applications (MAXINE), and Cincom System's Total data base management
system.
A typical system with 256KB of memory, hardcopy console printer, 10MB of
disc, a line printer, 16 channel terminal
multiplexor, eight crt's, bisynchronous
communications, and the MAX IV operating system goes for $89,000. MODULAR
COMPUTER SYSTEMS, INC.,
Fort
Lauderdale, Fla.
FOR DATA CIRCLE 418 ON READER CARD

Fiber Optic Link
The RSH-D I turnkey fiber optic data link
is particularly well suited for use in
environments plagued with electromagnetic interference problems. Capable of
operating at asynchronous speeds of up
to 20Kbps, 300 foot fiber cables are supported in the standard version. An
interface at each end translates between
devices' Rs232 signals and those in the
light pipe. A pair of interfaces sells for
$1,000, and full duplex fiber optic cable
costs' $1 per foot. VALTEC CORP., West
Bolyston, Mass.

our expertise .. .
to solve your computer graphics problems.
Evans & Sutherland has been helping customers with their
3-D graphics challenges for ten years now.
PICTURE SYSTEM 2, the latest state-of-the-art E&S advancement, has proven itself as a cost-justifying solution to major
graphics challenges. By providing features like real-time
perspective, depth-cueing, clipping and zooming in hardware;
PICTURE SYSTEM 2 satisfies difficult needs li!<e the numerically controlled cutter collision detector Shown'. With its highperformance hardware and powerful software, PICTURE
SYSTEM 2 is serving as an effective tool in a broad spectrum
of 2-D and 3-D computer graphics 'applications from molecular
modeling to flight simulation to computer-aided design.
Visit E&S at the National Computer Conference in Anaheim
(June 5-8) at booth number 1241.
Put the Computer Graphics People to work for you.
580 Arapeen Drive, Salt Lake City, Utah 84108
(801) 582-5847
.
We have offices in: Seattle, San Francisco, Los Angeles,
Salt Lake City, Chicago, Detroit, Dallas, Atlanta,
New York City, Washington, D.C., Frankfurt and Tokyc

EVANS & SUTHERLAND

fOR DATA 'C.IRCLE 426-0N READER CARD

Calculators
The folks who gave us the f~rst pocket
calculator have a new line now, replacing much of its low-end line. Dubbed
the Series E, the units have larger displays, with automatit; insertion of
commas in large numbers. The model
31 E ($60) descends from the 35 and is
intended for the user buying his first
electronic sliderule. It includes arithmetic, log and trig functions, and a
number of conversions (rectangular/polar, inch/millimeter, etc.). The
32E ($80) is a descendant of the 45, and
has all the capabilities' of the 31 E plus
hyperbolic functions. The· model 25 is
replaced by the 33E ($100), a programmable unit which offers 49 lines of
merged keystroke memory. The models
37E and 38E are designed for financial
applications. The $75 model and 37E
can develop amortization schedules, and
offers statistical and mathematical functions. The 38E ($120) does everything
the 37E does, plus calendar calculations and other goodies. The 38E is programmable, capable of handling as
many as 99 program lines. HEWLETTPACKARD CO., Palo Alto, Calif.
FOR DATA CIRCLE 425 ON READER CARD
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The kind ofperson wh4
OUR SUCCESS IS THE
SUCCESS OF OUR PEOPLE.
Amdahl was founded by a bright and dedicated
cadre of people, bound together by the opportunity and challenge to rethink large-systems
technology, performance, reliability, serviceability and support. In a relatively short time,
innovative thinking and performance have
made Amdahl a major contender in the largesystems market. With a solid basis for contmuing growth.
As Amdahl grows, more of the kind of
people who made the company what it is today
are needed.
People with a trailblazing_~p'irit.
People who get involved. WIth their work.
With each other. With ideas.
That's the kind of person who's good for
Amdahl.
Today.
And tomorrow.

PEOPLE WHO DON'T
GROW, SOON GROW BORED.

STATE OF THE ART IS
ASTATE OF MIND AT AMDAHL.
At Amdahl, the kind of thinking that went into
advanced technology and architecture pervades
most everything the company does.
That's why Amdahl produces the most advanced
family of general-purpose computers. And why .
Amdahl has the most respected support and serVIce
organization in the industry.
Amdahl customer support teams don't just support Amdahl systems but, in fact, offer assistance
to aid in diagnosing any hardware or software
problems in the customer's environment. Regardless of the origin of the problems:
.
This total systems support phIlosophy, along WIth
the unique remote diagnostic techniques afforded
by the Amdahl Diagnostics Assistance Center
(AMDAC), results in customer systems that deliver
exceptional levels of ~vaila~ility.. And, of equal.
importance, greater Job satIsfactIon and I?rofesslOnal
growth for the Amdahl support and servIce people.
Wherever you work at Amdahl, you'll be among
some of the best people in your field. And you'll find
them just as involved and enthusiastic as you are.
Amdahl wouldn't want it any other way.

Talented people often feel their careers have
reached an endless plateau. Or find their
talents wasted on a slow track in a large, rigidly
structured organization.
From the beginning, Amdahl has recognized
the need to provide an effective means for
personal and professional growth.
By creating an environment in which the
efforts of the individual are recognized and
rewarded.
And with the kind of commitment to employee compensation, benefits and continuing
education that promotes continued satisfaction
of the individual.
In 1977 the size of our staff more than
doubled. So did our revenues and operating
income. That kind of growth creates continuing opportunities for advancement.
Not just in management. But everywhere,
including the hands-on state-of-the-art
technical environment.
Amdahl's determination to maintain technologicalleadership doesn't leave Amdahl
peoQle much of a cliance to grow bored.
That's good for Amdahl.
And good for people, too.

rvants our kind of future.
WE WORK HARD FOR YOUR IDEAS.

WE NEED YOU

Bright ideas are valuable at Amdahl.
So Amdahl does everything it can to encourage you to have them.
By allowing you room to make discoveries
and explore your talents.
By recognizing your achievements. And by
rewarding your efforts well.
The more Amdahl grows, the harder
Amdahl works to ke~ its people involved.
Thinking. Creating. Talking to each other.
Everywhere at Amdahl.
So your ideas have a better chance to be
heard.
After all, if Amdahl didn't understand the
importance of a new idea, Amdahl wouldn't
be where it is today.

If you're good at what you do, there's
a good chance that Amdahl needs
you. Right now.
And not just at California headquarters.
Amdahl needs good people in many
areas of the country. Perhaps not far
from where you live.
So if you're looking for a greater
degree of professional freedom and a
chance to upgrade your career, Amdahl
would like to hear from you.
Wherever you are.

WHEREVER YOU ARE.

First Class
Permit No.741
Sunnyvale
California

BUSINESS REPLY MAIL
No postage necessary if mailed in the United States
Postage will be paid by

Amdahl Corporation
1250 E. Arques Ave.
Sunnyvale, CA 94086

Hyou're interested,we're interested
If you'd like to rethink your future, fill out this easy
application and send it to Amdahl today. In strict confidence. With no commitment.
Amdahl would like to know about you.
And would like to let you know more about Amdahl.

About specific opportunities that might be of interest

to you.

You see, Amdahl thinks you're a valuable asset.
To yourself.
And maybe to Amdahl, too.

PERSONAL
NAME: Please PRINT or TYPE Last Name, First Initial and Middle Initial

HOME TELEPHONE NO.

ADDRESS: Street Number and Name, City, State, Zip Code

Message/Business No. + Ext.

POSITION DESIRED
Type of POSITION Desired:

Date Available

Geographic Preference

Salary Desired

$

EDUCATION and TRAINING
HIGHSCHOOL

Indicate Last Level of
Education Completed

D
9

NAME of SCHOOL

D

10

D

11

High School and College

COLLEGE or UNIVERSITY

D

12

D
1

LOCATION

D

D
2

3

City and State

GRADUATE SCHOOL

D

D

4

1

MAJOR

D
2

D

DEGREE

EMPLOYMENT HISTORY (Please feel free to send us a resume or letter if you like.)
Employment Dates

PRESENT EMPLOYER

From
Description of Duties

Position

PREVIOUS EMPLOYER

Employment Dates
From

Description of Duties

Position

PREVIOUS EMPLOYER

Employment Dates

To

To

----------------------------------------------------~

From
Description of Duties

To

Position

Equal Opportunity Through Affirmative Action

The managements of
INTERFACE and
Datamation express their
sincere appreciation to
each exhibitor, speaker and
attendee who helped make
INTERFACE '78 the world's
largest data communications conference and
exposition ever.

On the horizon.

We look forward to seeing
you again at INTERFACE
79, April 9-12, 1979, at
McCormick Place in
Ch icago. We plan an even
bigger and better show than
the recently concl uded Las
Vegas event.

The Seventh Annual Presentation
of the Original Data Communications
Conference and Exposition.
Co-Sponsored by

CRTRMRTICN
160 Speen Street
Framingham, MA 01701
(617) 879-4502
Outside of Massachusetts, call
Toll Free (800) 225-4620
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software & services
Updates
Half a dozen Australian hospitals have jOintly developed a
reporting and patient identification system which runs on Data
General Nova minicomputers. The
system, written by Hospitals
Computer Service at Monash Univ.,
processes test results and prints
cumulative reports on each
patient. It also, maintains
patient records, and allows
updating via terminals in the lab
and patient reception areas. At
Dandenong and District Hospital,
'the system currently produces
cumulative reports covering
biochemical and hematological
patient histories; microbiological and histopathological data
are slated for inclusion as the
system evolves.
With protecting an author's
rights to his software the hot
button that it is (keep your
eyes on CONTU), it should be
interesting to follow the
experience of Adam Osborne as he
uses the copyright laws to
protect his interest in the
applications software his firm
markets to consultants. Osborne
& Associate's of Berkeley, Calif.,
has put the magnetic representation of its payroll, accounts
payable, accounts receivable,
and general ledger packages in
the public domain. On the other
h~nd, they sell the copyrighted
documentation for $15 a crack.
They'll give the programs to
consultants (who can modify the
applications to fit clients'
needs) but Osborne requires
consultants to use his documentation.
Thirteen Ohio and Kentucky
savings and loan associations
have joined the nationwide roster
of 100-some-odd financial
institutions offering bill paying,
by telephone accounts. The
service, administered by the
savings and loans and Automatic
Data Processing, uses a system
developed by Telephone Computing
Service of Seattle. Customers
can call the service, give their
account number and personal
identification number to the
operator, and specify how much
to pay each partiCipating
merchant. Bills which remain
constant from month to month
can be payed automatically. At
the end of the day, the service
writes a single check to each
merchant.

310

Intelligent Data Entry
The Incoterm Transaction Entry Management System (ITEMS) continues the
trend toward adding more and more
intelligent functions to what used to be
the terminal end of a data processing
link. Designed for this vendor's Series
30 and 40 systems, the software allows
for data editing and report writing
simultaneously on as many as eight displays and eight printers, each under the
control of a program of its own, and all
using IBM 3270 protocol.
The company' stresses the software's
"distributed processing" abilities, but
the functions supported (as well as the
name of the package) suggest the aim is
primarily to distribute data massaging
of the entry, editing, and retrieval
types-and for the program development to support those functions.
Users will be assessed an initial fee of
$7,500 plus a recurring charge of $2,400
per year; those fees allow customers to
use ITEMS at any number of sites without additional charges. Included is a
utility for translating existing forms (or
presumably screens) to ITEMS own
Transaction Development Lang~age.
INCOTERM CORP., Wellesley Hills, Mass.
FOR DATA CIRCLE 402 ON READER CARD

CICS Optimization
The STROBE program performance measurement package has been around for
half a dozen years but is now getting a
CICS interface. By sampling cpu and 1/0
activity, it profiles such things as how
much of the time is spent in applications code, how much in CICS supervisor modules, and file-busy time
broken down by unit, volume, and
cylinder. Cpu time detail is by memory
location, but optionally can be done by
source program statement. And to cut
the overhead for sampling, STROBEl CICS
may be turned on or off by the user
through a terminal.
Available to both IBM OS and vs sites,
the CICS feature adds $2,000 to STROBE'S
base of $10,600. Installation, training,
and one year's maintenance are included.
PROGRAMART,
Cambridge,
Mass.
FOR DATA CIRCLE 403 ON READER CARD

Simulation
The MultiPurpose System Simulator
(MPSS) allows users to evaluate the relative performance of competitive computer systems and to identify components needing enhancement in existing
or proposed systems. It can simulate
mUlti-cpu interactive systems. Systems
under investigation are· described by
hardware configuration, data' load, and

software mix. Model input consists of
cpu and memory peripheral devices,
along with communications line and bus
characteristics. The simulation takes
into account data block types, and can
schedule their arrival rates over constant, periodic, or Poisson probabilistic
distributions. MPSS reports on cpu processing and idle times, data block backlogs, response times, software module
response times, communications line
use, and memory device use and con(ention. The package is written in
FORTRAN .IV (90%) for IBM'S ievel l:l
compiler,and 360 os assembler (10%),
and requires roughly 350KB on a 360.
MPSS .operates in batch mode. It comes
on 9-track mag tape at a price of $9.30;
documentation sells for $23. The
package was, developed by the NASA
Goddard Spftce Flight Center. COMPUTER SOFTWARE MANAGEMENT AND
INFORMATION CENTER, University of
Georgia t , Athens, Ga.
FOR DATA CIRCLE 408 ON READER CARD

"Free" Table Generator
Deep within the U. S. Department of
Labor lies the Bureau of Labor Statistics, which is given the not-so-stimulating task of generating thousands of
tables of data. Some of these are quite
important to our everyday lives, like the
consumer price index. All involve arithmetic calculations, data selection, crosstabulations, and summarizing.
To make the work go easier, the
bureau produced TPL, a Table Producing Language. (Actually, TPL was generated by the XPL compiler generator
from the Univ. of California at Santa
Cruz, which constructed it in a subset of
PL/I for the bureau.) The resulting
product handJes fixed or variable length
data, all commonly used sequential file
structures, and character, packed decimal, binary, and double-precision floating-point-all with enough care that the
results are reasonably accurate to 18
positions.
Routines are included for regression,
correlation, factoring, matrix manipulation, etc., and for shunting results
into other statistical packages. Output
may be to a line printer; the BLS often
uses photocomposers.
One of its nicest features is that the
new version (number 4) comes on IBM
standard labeled tape at 1600bpi, in
object form, for only $300. BUREAU OF
LABOR STATISTICS, Washington, D.C.
FOR DATA CIRCLE 400 ON READER CARD

M6800 Industrial Basic
This 4 K BASIC interpreter is said to be
optimized for industrial applications,
CRTRMRTION

The IMS DB/DC QUERY lANGUAGE
USED BY MORE IMS INSTALLATIONS THAN
ANY COMPETING PRODUCT

ASI/INQU I RY is an IMS DB/DC query language that operates completely as an interactive Message Processing Program. The design of ASI/INQUIRY is such that the structure of the data base is transparent to the
user. Moreover, one need not have familiarity with DL/1 segment logic or the complexities of multipathing. Extremely rapid response time is assured.

MAJOR HIGHLIGHTS

o

End-user oriented
-Easy-to-use language
-Requires no knowledge of IMS
-Comprehensive diagnostic messages

o
o

Dynamic priority scheduling to maximize system performance

o

Availability of default as well as user-defined screen formatting

Rapid response time for even the most complex queries

Recently delivered, Release 2 of ASI/I NQU I RY contained a number of major enhancements, including:
•

Development of a TSO-supported version

•

Full support of IMS/VS secondary indexing

•

Open-ended computational facilities-

•

Ability to SORT display output

In summary, ASI/INQUI RY represents the state-of-the-art product in an IMS DB/DC or TSO-supported
IMS environment. It iSJhe only system combining an easy to use language, complete user flexibility, and
rapid response time in a single package. If you want to start answering IIWhat if .... " immediately, call or
write today for further information.
Applications Software, Inc.
Corporate Offices
21515 Hawthorne Boulevard
Torrance, California 90503
(213) 542-4381
The Software Manufacturer
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FINNET INFRASTRUCTURE

Software &
Services

NETCOM

INTER-PROCESS COMMUNICATION SYSTEM

software

spotlight

Networking
The
Finnet
networking
software
package, described in our November
1977 issue (p. 179) is available to users
of Data General minis of both the Nova
and Eclipse families. The package consists of Netcom, an interprocess communication system which operates over
full duplex, multiline, multidrop syn-

Give your
PDP-11 some Bank:~~~~t~e~tey~~st S ••~l·""ch·ed ROM•

ever made. ROM
• .,. J &~
means rapid access and permanent storage.
One board gives you 16k of ROM or EPROM
(using Intel 2716's). You can add as many boards as
you like, using manual or program control to enable
the memory in banks as small as 4k.
You can program the EPROM's in place on your
PDP-11 or use the handy remote programmer. Either
way, you'll stretch your system capacity with no fuss-:and at very low cost. Only $895. And the remote
programmer is just $250. In case you don't need bank
_switching, we have a 24k ROM system with conventional
addressing for $450.
By the way, you can get equivalent capability for
the LSI-11.
So contact Digital
Pathways if you're
~r ~
4151 Middlefield Road • Palo Alto,
into -11 'So We are too.
__ - California 94306 • Telephone (415) 493-5544

~~ DIGITflL PATHWflYS" INC.
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chronous lines as well as local highspeed interprocessor links via DG'S
multiprocessor cOp1munications adaptor (MCA). Messages containing from 1K
to 2K bytes can be passed between processes within the same cpu or different
cpu's; communication between remote
sites is transparently handled by
Netcom. An optional package, Oink,
which runs only on Eclipse series processors, provides Infos data base and
RDOS operations for processes on any
cpu in the network. It runs under
RDos/lnfos and can supply physical Ilo
functions for all processes in the network. An additional package, Wisp,
provides workstation support for
remote crt's and teleprinters. Central
site systems must run under RDOS,
remote sites may use RDOS or RTOS. Netcom comes in two versions, one supporting MCA interprocessor links, the
other for synchronous links. Each version has a perpetual license fee of
$4,000. There's an additional charge of
$500 per MCA, and $1,000 per synchronous drop (cpu). Oink's license fee is
$3,000; Wisp goes for $4,500. All prices
are quoted in Canadian dollars. FINNING COMPUTER SERVICES LTD., Vancouver, B.c., Canada.
FOR DATA CIRCLE 401 ON READER CARD

(Continued from page 310)
sporting Ilo capabilities for process
control and monitoring. It provides for
control of interrupts, direct memory
access, and linkage to assembly language subroutines. The interpreter can
reside in RAM or PROM; if both interpreter and program are burned in-PROM,
the system can automatically enter RUN
mode at power on. It's available on a
cassette tape for $95, in PROM on one of
the vendor's ROM Modules for $299. The
source listing costs $95, and an oem
license goes for $2,000. WINTEK CORP.,
Lafayette, Ind.
FOR DATA CIRCLE 404 ON READER CARD

Pilot
Pilot, a language for writing computer
assisted instructional dialogs, is available for 8080 and Z-80 based microcomputers running CPM or similar operORTRMRTION

How Diablo improved
my appearance.

±3~A·J-.etp~r

I didn't always look this good.

Sometimes I was even embarrassed to go out of the office. Then
one day, my boss introduced me to the Diablo 1355 WP metal-clad
print wheel. Suddenly my characters were coming out crisp.
Proportionally spaced. And uniformly dense.
Since I discovered that Diablo has over 100 type styles, I'm never
bored either. There's 88 characters to choose from in English. And
92 in foreign fonts. And the future looks even better. Because
soon there will be 96 characters to choose from.
And thanks to the Diablo 1355 WP, I never have to worry about
keeping up with the pace. Because the metal-clad wheel prints 40
characters-per-second.
It's durable too. In fact, the wheel that printed me today was
no youngster. It was over 16 million characters old, but you'd never
know it to look at me.
Not that I'm vain. But I am "camera
ready" as soon as my page is finished.
And in my line of work it's important
to make the right kind of impression.
Of course, it's only since they
started using the Diablo 1355 WP metalclad print wheel that I really became
letter perfect.

Diablo andXEROX® are trademarks of XEROX CORPORATION.
CIRCLE 8 ON READER CARD

Software &
Services
ating systems. The language is
implemented as an interpreter and
comes with a line-oriented editor (we're
told the editor can be lifted from Pilot
and inserted into other language processors, if desired). The language provides for conducting tutorial dialogs,
asking questions along the way. A
string-matching verb can be used to
search for certain strings in student's response; the specific search strings can be
anchored to either (or both) ends of a
word. The program can branch based
on whether or not a match occurred. The
package, which is said to run on systems with as little as 24KB of memory
and a single floppy drive, sells for $50
(object code), or $100 (with source
code). It's available on 5If4-inch Northstar diskettes, or 8-inch CPM formatted
diskettes. TSA SOFTWARE, Ridgefield,
Conn.
FOR DATA CIRCLE 405 ON READER CARD

Operating System
Fast,' an operating system for Interdata's 16- and 32-bit processors, obviates the need for fixed partitions by providing dynamic memory allocation. The
operating system is installed in about
half a dozen custom applications, and
now the vendor is making it generally
available. Fast is said to support as

many as 100 terminals simultaneously.
Multitasking Fast offers five different
file access methods (HISDAM, QSAM,
PSAM, BDAM, and CPAM), and provides
sDooling for printer output files, and
overlapped 1/0. Standard utilities include Aid (a debugger), Fastvp (a multiterminal program source editor), Slib
and Plib (source and program library
utilities). An assembler, said to incorporate features of both Interdata's and
IBM'S assemblers, is included; an optional IBM-source compatible assembler, which recognizes both mnemonics
and directives from IBM'S os/vs assembler, is in the works. Much of the software developed for Interdata systems is
said to run under Fast with little or no
modification, allowing the use of many
Interdata supplied programs. A caveat:
some do not work, notably ITRAC (a
transaction processing system), but this
vendor says it has its own transaction
system in the works. Fast runs on systems as small as 24KB of main memory,
2.5MB of disc, and a console terminal;
SYSGEN requires 32KB. The 16-bit version of Fast goes for $7,500, the 32-bit
version for $10,000. CYBERTEK COMPUTER PRODUCTS, INC., Los Angeles,
Calif.
FOR DATA CIRCLE 406 ON READER CARD

Laboratory Subroutine Package
Laboratory users of the PDP-ll series,
for the 103 up to the /70, can use the

I

FORTRAN-callable subroutines in this
package to process data acquired by
other lab system. software. Intended to
free lab researchers from the task of
writing their own subroutines, the LSPII software can handle peak processing, histogramming (reference points
included at the user's 'option), fast
Fourier transform, phase angle and
mUltiple spectra, power spectrum, and
correlation function. The operatipg systems which support Lsp-II are: RT-II
(with FORTRAN IV/RT-ll) and Rsx-IIM
(with either FORTRAN IV I IAS-RSX or
FORTRAN Iv-Plus). LSP-II carries a '$300
license fee. DIGITAL EQUIPMENT CORP.,
Maynard, Mass.
FOR DATA CIRCLE 407 ON READER CARD

Communications
A terminal-speed-select program for IBM
3705 communications controllers using
the Network Control Program (NCP)
allows the 3705 to communicate with
asynchronous ASCII terminals operating
at IOcps, 15cps, 30cps, or 120cps. The
vendor's modifications let NCP set speed
and code type when a dial-up connection is made. Teletypewriters and 2741
terminals are supported. The package
needs 300 bytes of 3705 storage, and
leases for $100 per month. A free trial is '
offered, COMM-PRO ASSOCIATES, Manhattan Beach, Calif.
FOR DATA CIRCLE 409 ON READER CARD
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World's Most Popular New Terminals

DECWRITER II or III
Available Immediately

QUICK DELIVERY •••
We ship in ONE DAY from Our Large Stock

MONTH-TO-MONTH LEASES •••
Don't Invest Your Dollars when You can Use Ours

BRAND NEW .••
New Terminals -

Checked & R'eady to ,Go

SUPPORT •••
All Options plus DEC Maintenance Available

FROM THE DECWRITER SPECIALISTS
American Terminal Leasing is an affiliate of
AMERICAN USED COMPUTER CORPORATION World's Largest Dealer in Used "DEC" Equipment,

AMlKIt:AN llKMINAL"
LEASING
617 261 1100
P.o. BOX 68, KENMORE STA" BOSTON, MA 02215

An Affiliate of AMERICAN USED COMPUTER

•

•
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in RS~32 digital recorders

U~@CruQ[(8UU

GJG~O oQ [1)~oQQ

~@t~
Datacassette Series
~~~©c and up
... singles & duals available

o

Now ANSI/ECMA compatible
and TI 733, NCR ...

.• New character string search
o New powerful text editor
• AC & battery power
• Microprocessor controlled

~@tf\J

.Mini disc Series
OnIY~~~~~c

... much lower in OEM quantities

• Over 200K capacity per disc
• Hi speed random file access
• File directory on each disc
automatically recorded/updated

• Self-initialized recording
preformatted discs not required

o Microprocessor is resident program
no operator loading

INDLJ§TRIE§, INC
200 Commerce Drive, Rochester, New York 14623
Tel: (716) 334-9640 TWX: 510-253-3246
Los Angeles Tel: (213) 349-0775
Canada (416) 241-5213. (514) 844-1079 • (403) 269-7705

Send for details today
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See us at NCC, Booth 2751

The RaytheoftChecklist.
A distribute.d processing user's
. :Dest friend.
.
The ~erm distributed processing is new enough that many
people, both users and manufacturers, mean many different things when they talk
about it.
Rather than try to add another
definition to the many now
existing; Raytheon Data Systems ha,s prepared this com..
parative

- - - - - - - - - - - - - - - - - - - - - - the
checklist
majorof
functions that
might normallybe considered atBATCH
tributes of
rn~:--TI1-_::;:;;:::;-I~EM:ULA:T:OR+_~ any, distribTO
uted processl-.:==:...t~_.,.HC~.~]_ ing system.
Regardless of
the.distrib3270
EMULATOR
uted processingsystem
youeventuallyselecl,

9

•

..__

,

1

..

D.A~.o~.~~.Es. . . . . . . . . . . therearea
number of

.....................................
Shown above Is a Iyplcal schematic of a
PTS/1200 distributed processing system
with a hierarchy of local data bases. mUlIlple terminals In muillple appllcallons. all
linked by one or more protocols to a central mainframe,

capabilities
you will want that system to
possess. Obviously, the more
features the system has, the
greater its capacity to do all

A typlcallour-stallon MARK· I system with
a 64K-byte controller. 10 MB disk. and one
l65cps printer leases for $850 per month.
Including all software and maintenance,

the work you have planned
now-or might need
tomorrow.
Our checklist itemizes many of
the most important features
you should consider. They are
not th,e only features, but we
think they are the most
important.
And-to make the point that
Raytheon:~.PTS/1200 MARK·!
and MARK·II systems are extraordinarily powerful distributed processing systemswe've taken the liberty of
itemizing their capabilities in
each of the columns shown.
Do that with other vendors'
equipment and we think
you'll choose Raytheon.

Solving the installation and
productivity problems that
these users encounter takes
paHence, skill and the commitment of an experienced
vendor. It takes going beyond
a standard product and finding customized solutions, and
often products, to meet a user's
requirement.
Most of alL it takes dOing it.
Over and over and over
again. Raytheon has done it
over and over and over
again.

Fast, easy
installation and
growth is vital.

Not shown in the checklist is
another vital aspect of distributed processing systemsimmediacy of installation and
ease of expansion. The
Raytheon PTS/1200 MARK·!
After you've looked at the
variety of products on the mar· can be installed in less than a
day, with no change to host
ket you'll also want to see
hardware, or systems or apwhat each costs.
plications software. You beWe can tell you about
come productive right away.
Raytheon's, pricing. The
And when you want to grow,
PTS/1200 MARK·! is the lowest.
you simply add capacityBy low, we mean up to 30 per
within (J single system, or by
cent below the most popular
adding additional systems or
alternativ:e models. The
devices. Every PTS/1200 is
PTS/1200 MARK·II costs a little
compatible with every othermore, but is more than twice
and with your host mainframe
as powerful as the MARK·I.
You won't be able to compare system and protocols in almost
evety.case.
its cost directly with other
equipment because no other Look harCi at
equipment can come close to
experience too.
matching its performance.
Beyond the hardware, the
price and the easy compatibility, there is the experience
factor. The vendor with experience can save the user without it a ~ot of grief.
Raytheon is the world's largest
non-mainframe supplier of intelligent terminals and distributed processing systems.
Some of our customers use
more than 2,000 Raytheon
terminals in data networks located at more than 300 locations either domestically or
around the world. Many
others have one or several
PTS/1200 distributed processing systems at work in remote
locations, linked on-line to a
central mainframe.

Then check prices.
The MARK-lis
lowest.

The 54-Point Checklist
Typical
Contlgurallon

Feature
INTELLIGENCE

CONTROLLER

~

The controller is the central processor of a distributed system. Its power
in terms of word size. attachment capacities.
programmability and
ability to perform multipie tasks concurrently is
the key limiting factor in
its ultimate pertormance,

16-bit
1-8 stations. or
1-24 stations
1-4 peripherals.
or 1-20
peripherals
Yes: MACROL;
COBOLinthe
future
Yes
Up to 32 tasks
concurrently on
one controller

The terminal is the point
at operator tntertace and
should be capable at
being comtortable to
use. easy to use. and easi1y matched to one or
many ditterent applications through
customizing,

960 or 1920
3270 typewriter. data
entry
16 program
tunction keys;
plus any key
programmable
Yes: by screen.
audio and light
indicators
Yes

The ability to attach a
variety of peripheral
equipment at various
speeds and capacities is
a measure at the range
ot work a system can do,

1-4. or 1-20.
any
combination
45-165 CPS
3 models
300 LPMand
600 LPM
300 CPM
800 and 1600
BPI
Yes

The ability to support
more than one protocol
-at the same time on the
same system-adds immeasurably to the
number at tasks and
number at networks a
system can work in without'additional user development ettort

Yes. TTY

~

Ability to perlorm
multi-tasking

~ Variety ot screen sizes
~ Variety ot keyboard

options
~

Availability of user-detinable tunction keys

~

Ability to provide operator ~rompting

~

Ability to attach remote terminals on
phone line

~

Number ot attachments per controller

~

Low-speed printer
devices
HIgh-speed prinler
devices
~ Card reading devices
~ Magnetic tape
transports
~ Printer's word processingquality
~

COMMUNICATIONS
PROTOCOLS

~

Asynchronous

~ Synchronous
~ Binary Synchronous

~

INTELLIGENT 3270
OPERATIONS

~

-Batch
-Interactive
Synchronous Data Link
Control (SDLC)
Local tormat storage

~ Local printIng
~ Ability to access

and
update local data
bases
~ Transactions stored
locally. batched tor
transmission to host
~ Field veritication at
each terminal location
~ Application program
decides when to go to
host
EMULATION
CAPABILITIES

~

Strong macro command repertOire
High-level compiler
language(s)
~ Easy-to-learn and use
~ Numerous screen manipulation and interactive programming
aids
~ Parameter-driven aids
where required
~

NETWORK
ENHANCEMENTS

Yes
Yes

Yes; not needed
by user
personnel
Yes; 150
instructions
MACROLnow;
COBOLIn 1979
Yes
Yes

~

~ 'Concurrent communications operation

Yes
Yes

4. ______________________

o

o

Have a salesman call.
Send me mor~ information.

Name: ______________
Title: _______________

Company: ____________
Street: ____________________
City: _______________
State:

ZIP:

Yes; tor tormat
creation and
source data
entry

~

~

Yes

Downline program
debugging
Downline terminal
loading
~ High-speed data
transmission rates

3. ______________________

Yes;
t0320MBper
system

Yes. on same
lines at same
time
Yes

Remote program development support tor
maintrame in any
language
~ Teleprinter network on
terminal lines

2. _____________________

Yes
Yes
Yes

~

Downline control ot
multipoint networks

I. ______________________

Yes
Yes
Yes. in 1979

Yes; batch and
interactive at
same time
Yes; up to 10
drops per
controller
Yes

~

Teli me more about the
Raytheon'PTS/1200 distributed
processing family:
o MARK·!
o MARK·II
Tell me more about some of
the features shown on The
Checklist. I'm especially interested in:

Yes

Language is the tacility
that makes it possible to
tap the power ot the
basic system by allowing
applications to be written
easily. Simple but rich
high-level language that
can be learned easily by
programmers or used by
non-programmers ex·
tend a system's reach
that much turther

Assembly language

When-you select Raytheon,
you are selecting a total
single-source supplier who
has installed more than 50,000
intelligent terminals. A
snpplier with a worldwide
field maintenance organization that is linked together by
its own distributed processing
network that keeps track of
every equipment outage for
every customer. A supplier
that does not need to offer
third-party leasing, because it
maintains its own se11financed leasing company.
And a supplier whose customer list includes a very high
percentage of the world's
largest industriaL commerciaL
financiaL insurance and government data systems users.
Raytheon. The company to
pick when you've completed
your distributed processing
checklist.

Yes
Yes
Yes

Yes;
trom 10 to
.320MB
Yes

~

Raytheon-50,OOO+
terminals In use now.

Yes
Yes. in 1979

Local data base storage
under sound memory
management techniques assures powertul
local tiling. easy ottloading ot large central
tiles and elimination ot
unnecessary communications to and trom host

Memory management sottware
~ Ability to expand to
very large local
storage

BrandZ

,.

RS-~32

~

Multiple disk storage
capaCities

Product Capab111Ues
Brand X
Brand Y

Yes
Yes

Emulators are sottware
tools that permit a system
to operate as a lookalike under other vendors protocols and procedures, Their advantage is to permit direct
and immediate attachment to networks using a
specitic device protocoL

~

SOFTWARE
LANGUAGE

This teature assures that
the system can work immediately and easily
with the most popular
terminal devices in use
today. and extend the
pertormance ot those
devices in a variety ot
ways,

N/A
All resources
shareable by
all stations
64Kto 128K
bytes
64K to 128K
bytes

3270 interactive
(dumb)
3270 interactive
(intelligent)
~ 2780 batch
~ 3780 batch
~ SDLC batch/interactive
~ HASP remote Job entry
~ Non-IBM protocols
~ Specialized protocols
~

DATABASE
STORAGE

PTS/1200

~Wordsize

Number 01 operator
stations per controller
~ Number of peripheral
attachments per
controller
~ Availability of high
levellang!-lages

PERIPHERAL
ATTACHMENTS

F~ature

Intelligence is based
upon the amount of
available programmabie memory a system
possesses, Its purpose is to
facilitate local applica!ion development and
execution, The larger the
available memory. the
better the applications
freedom,

~

TERMINALS

Importance at
.

Dependent totally on
host processor
~ Stand-alone (nonshareable) intelligence in each station
~ Small-cluster (shared
by 1-8 stations)
~ Large-cluster (shared
by 1-24 or more
stations)

To 9600 BPS

RAYTHEON OATAdSYSTE'MS"m, IC§TH E~I

Intelligent Terminals. Minicomputers. Distribut

1415 BOSTON-PROVIDENCE TURNPiKE • NORWOOD, MASSACHUSETTS 02062
Cali Director, Field Marketing, at (800) 225-98 74 (to Ii free)
inside Massachusetts call (617) 762-6700 • TWX: 710 336-0646 • TELEX: 92-4408
ATLANTA (404) 321-3064· BOSTON (617) 237-4190 • CHICAGO (312) 694-4420' DALLAS (214) 661-9722 •
DENVER (303) 371-0990 • DETROIT (313) 358-399 o • GREENSBORO (919) 294-5811 • HARTFORD (203)
289-8281' HOUSTON (713) 771-5851' KANSAS CITY (816) 561-9333' LOS ANGELES (714) 979-5800' MIAMI
(305) 592-3884 • MINNEAPOLIS (612) 854-2666 • NEW YORK CITY (212) 661-2790 and (212) 895-2567 •

r2~lktf5~:~~J~ ~~03L~~5(-~1~166'6j~m~~~~~~~~2d f~~~g~~ 1fS;r~f9~~i~g? 6W~~~it6~~S~~~1}~

(020-93-0787)' FRANKFURT (49-6196-48829)' AUSTRALIA (61'2-297721).
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o One or 3 pens
o Speeds up to 4.5 IPS
o 6 switch selectable step sizes

The

o Optional paper widths
o

WIDE

o Prices from $ 7600

registered trademark of Houston Instrument
*U.S Domestic Price only

Cp)M PLpJT®

DP-8

CIRCLE 101 ON READER CARD

Super Fast / Super Quiet
C9lMPL~T® Digital Plotter

Pen races at 4 IPS
Uniqu'e "Micro Drive™'' introduces super quiet to
digital plotting
4 step sizes in English and 4 step sizes in Metric
Bi-directional paper movement
Z-fQld chart paper for 81/2" x 11" or11 Ox 17" charts
. Plots online, offline, time share, or remote batch'

$3995*
Send today for complete information
~A registered trademark of Houston Instrument
*U.S,Domestlc Price only

hauBtan
Instrument ,I

*

~A

Plotter
®A registered trademark of Houston Instrument

Positive paper feed or optional
roll take-up

.

DIVISION OF 8AUSCH&LOM8@

houston
Instrument

\

'

DIVISION OF BAUSCH&LOMB@

"the recorder company"

~

WAITING 'ON
OUTPUT
FROM YOUR
MINICOMPUTER

Model 8200

You are wasting more in
program development
costs than this Line Printer
sells for
• Extremely quiet
• High speed-low cost
• Interfaces to most
mini's and micro's
• Easy to read 7 x 9 dot
matrix
• High reliability
• $3450 * and $3785 *
·U.S. Domestic Price only

ONE HOUSTON SQUARE
(612) 837-2820

AUSTIN, TEXAS 78763
TWX 910-874-2022
EUROPEAN" HEAdQUARTERS ~,:!,~r::,~;:Jl4.f.,~!lt~,:::r~;n,"
,',
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Visit us at booth #1631 at the National Computer Conference

DATAMATION

letters
(Continued from page 32)
Communications of the A CM, the sort
key at each stage was randomly chosen
from the pile. It was noted later in the
Communications that for already
ordered data, it is better to use the
central item (reducing the number of
comparisons to the theoretical minimum for a random pile; of course, it is
better not to sort at all or to use a
merge sort). This trivial modification is
referred to there as Quicker-sort. It
would appear that this is what the
student has discovered.
4. The theoretic minimum is asymptotically attainable~ If one could select
the median value as the sort key at each

CAN
YOULOSE
WEIGHT
AND STILL KEEP
YOUR
WIDTH?
See page 209

CIRCLE 28 ON READER CARD'

stage, then the theoretical mInImUm
woull:i be attained for randomly mixed
data. It has been noted many times that
one may easily find a much better sort
key than simply picking the central
item. For example, if at each stage one
selects the mid-most of three items (one
central and two random), then.it is easy
to show that the sort is only 20% above
the minimum. For large piles one
should pick the median of a subsample
of 4v'm/4 items (assuming an inefficient bubble subsort) to minimize the
sum of the additional work of the subsort plus the work 0[. the mainsort. For
arrays of lO,OOO the deviation from the
theoretical minimum is imperceptible.
Since no theory was presented in the
article, and since the timing results
stated cannot be considered meaning-,
ful .(at least the Quicksort used was a
very poor implementation), my conjectures about the new algorithm may be
entirely wrong.

DASH®
(DELTA AIRLINES SPECIAL HANDLING)
GETS YOUR·SMALL PACKAGE THERE
IN ABIG HURRY.
Delta handles more over-the-counter
shipments of 50 lbs. or less than any
other certificated airline. What's more,
DASH serves 85 U.S. cities plus San Juan.
Any package up to 90 inches, width +
length+height, and up to 50 pounds is
acceptable. DASH packages accepted at
airport ticket counters up to 30 minutes
before flight time, up to 60 minutes at
cargo terminals. The charge for DASH
shipments between any two of Delta's
domestic cities is $30. Rate is $25 between
Dallas/Ft.Worth and
Los Angeles or
San Diego or San
Francisco. There
is an extra

charge for pick-up and delivery. For pickup and delivery, call 800-638-7333, toll
free. (In Baltimore, call 269-6393).
Special DASH airbill provides speedy
documentation. Special DASH bag makes
identification easy. DASH shipments
are prepaid.
You may pay for your shipment with
cash or approved credit or an acceptable
m<:ljor credit card. For full details on rates
and shipping information call your nearest
Delta air cargo representative.

DELTA IS READY WHEN YOU ARE®

.~

DR. PAUL R. SPARKS

Bellaire, Texas
(Continued on page 321)
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CUSTOM TAILORED DATA TERMINALS
AT Off-THE-RACK PRICES
We are In the business of buying, seiling, leasing,
renting, manufacturing and, servicing compl~tedata
terminal packages, tailoring the equipment and use
plan to your particular applications.
'

Quality terminal hardware from Digital, Equipment.
Diablo,.Teletype. Lear-Siegler and Techtran has been
carefully selected to offer our customers the most
reliable and popular equipment available. Also. our
variety of rental, lease and purchase plans assure data
communications users of the best price/performance
value.
Our engineering • design and manufacturing capabilities are devoted to"custom-tailoring" standard
terminal equipment to the specific needs of our
customers. Your'requirements,are translated into the
specific hardware, software,user and service, plans
needed, without compromising yourobjectives.
Carterfone is unique because we 'perform to your
requirements through ourbroad range of equipment
and services, resulting in abusiness atmosphere that
is "tailored" to you the customer.
,Ifyciu'vegot the feeling that yourpresentor planned
t,erminalequipment is something, of a cOmpromise
and not totally meeting your'requirements. give
Carterione a calL

George Goodwyn, Vice President/Sales

1111 W. Mockingbird Lane, Suite 1400
Dallas, Texas 75247
(214) 630-9700
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letters
(Continued from page 319)
March, p. 184). His litany of supervisors (engineers, astronomers, physicists) is enough to make the most seasoned veteran cringe.
My ten years of experience in the
manufacturing world have uncovered a
knight/ squire syndrome there as well,
but one which has worked to the advantage of data processing professionals.
In the beginning the knights were
those who had earned their stripes in
the company and who were encouraged
to direct their creative abilities in the
solution of business-oriented problems.
Their squires were the young, eager,
college-educated
whippersnappers
whose knowledge came from books,
whose minds were uncluttered with
prejudices against change and whose
only fault was lack of experience in
dealing with the business world. In the
past ten years the squires have matured
and wisened, many of them becoming
knights and lords. Many of the former
knights are now polishing armor in the
various maintenance shops throughout
the kingdom.
Raids you say, Mr. Delaney? If a
squire was snatched, it was because he
was ready for knighthood ahead of his
peers. Look around you, sir. The
squires of the world have risen and are
in power. The old knights are dead,
long live the knights!
PAUL GOLDAK

Manager, Systems
Angelica Corp.
St. Louis, Missouri
Webster's revisited
I read with interest the Editor's Readout entitled "Just What is a Baud,
Anyway? And Why is it Spelled
Funny?" (February, p. 77). I would like
to point out that while the piece clearly
and concisely told an abbreviated version of "where it's at" in data communications, nowhere were the answers
to the two questions in the title to be
found.
'
A.E. LOEBEL

Director, MIS
Bostitch Textron
East Greenwich, Rhode Island

Our editor replies: By checking our We.bster's New World Dictionary we discovered that the original Middle English
spelling was baude; but how it evolved
into bawd and then to the present day
baud we have not a clue. As to its definition, during the Interface shQW in Las
Vegas we sent one of our hardier editors
to the Palomino Club to do some field research. He still hasn't been heard from.

Change and more change
Being a systems analyst myself, I read
with great interest your article "The
Systems Analyst as Change Agent,"
(November 1977, p. 85).
While the authors wrote only about
change in the firm's system, my experience has taught me that the analyst

~

.X~~~~
ou/r~

1~'5rki~
~

ing them in proper time and place in
accordance with needs as to the best of
his knowledge and intuition.
ALEXANDER SCHEY

Ramat Gam, Israel

Management in transition
I enjoyed Mr. Gilbert's skillfully written
article in the March issue ("Can Today's
MIS Managers Make the Transition?"
page 141), and see the situation pretty
much as he does. I am glad that he has
added his voice to the growing chorus
of MIS professionals who feel that our
entire discipline is undergoing a rapid
transformation with regard to its
responsibilities for managing the totality
of information.
PAUL A. STRASSMANN

must also be alert to changes in the firm
and its environment and in himself and
his staff.
A proper systems analyst is in a constant state of learning, theories and
practices on the one hand, and systems
and changes that systems create on the
other. This learning must be evaluated
and introduced into the system as soon
as possible. We may surely say that the
profession asks for an unconventional
dynamic change agent who must act as
a conductor of mUltiple changes, apply-

Vice President
Information Products Group
Xerox Corporation
Greenwich, Connecticut
~

•

We welcome letters on the contents of
this magazine and on the computer
industry and its effects. Your letter
should be typed, double-spaced, and
brief, if possible. We reserve the right to
edit letters or to use excerpts. Write to
1801 S. La Cienega Blvd., Los Angeles,
CA 90035.

CORPORATE STAFF
MANAGEMENT
INFORMATION SYSTEMS
Florida Location

TELECOMMUNICATIONS
MANAGER
Harris Corporation is an established (Fortune 500) leader i.n C.om~unica
tions and Information Handling. Our Corporate General Office IS being relocated in Melbourne, Florida and a Corporate Information Processing Center has recently been established.
We need an individual in Melbourne to direct the analysis, design, implementation and maintenance of a communications network servicing
multiple divisions and the ,Corporate General Office. The position primarily
requires a high degree of technical expertise encompassing voice, data, ~~
ministrative message, and facsimile transmissions. There will be a close liaison with Harris Product Development personnel to enable optimum use of
developed technology in Communications. Requisite education and experience include an Engineering dewee an~ at least t.en (10) years experience in the design, development, installation and maintenance of Communications Networks.
Please send resume with salary history in confidence to: R. W. Underill, Harris
Corporation, P.O. Box 430, Melbourne, Florida 32901.

II

HARRIS

'COMMUNICATIONS AND
. INFORMATION HANDLING
An Equal·'Opportunity Employer-Male and Female
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Management
RetrieV8i,aAnalyzer
..
Auditing
Audltors--:let t.hls
Program
program Simplify
your job. Nonprogrammers will find
the English-like input language easy
to use.
Helps you do the following tasks• Retrieval
• Boolean Selection Logic
• Algebraic Computation
• Record Copying
• Statistical Measures
• Random Startllnterval
• Report Generator
Sampling
• File Editing
Initial implementation was on an IBM 360 computer
in COBOL.
Order today-ADA-029 520/CPM, $175. Please specify
recording mode in tracks, density, and parity. A user's
manual is also available; please order ADA-029
521 /CPM, $4.50. Prices outside the North American
continent on request.
National Technical Information Service
U. S. DEPARTMENT OF COMMERffE
Springfield, VA 22161
For more information on this and other computer
products, contact the Computer Products Office at
(703) 557-4763.

D.V.I. Co., Inc ...................... 327
Randolph Computer Company ..... 327

DATAPRO SOFTWARE

HONOR ROLL
Box 173, FOR Station, New York, N. Y. 10022

EDP PERFORMANCE REVIEW
A monthly
report on
performance
evaluation and
improvement
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BUY, SELL, LEASE

'1976/1977
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THANKS THE
ACCOUNTING
PROFESSION

NTIS

•
•
•
•
•

Tutorials
Experiences
Products
Literature
Conferences

12 Monthly Issues - $48. per year
Includes the annual survey of
performance-related software
packages. plus a comprehensive
bibliography of CPE liter~ture.
Write for a free sample Issue.

DP MARKETPLACE
American User Computer
Corporation. . . . . . . . . . . . . . . . . . . ..
DATAMATION ....................
International Technology Marketing
KW Control Systems, Inc ...........
OAE, Inc. .........................
Tone Software Corp ................

ac~;E:I~C

I

~ ~~

~~~

I

LOGSIM III A Digital Logic Simulation Program
This program was developed to aid in the design
and verification of digital logic.
Data preparation is user oriented and straightforward from a circuit diagram. LOGSIM III offers
many features such as: spike detection, ON/OFF
time delay, undefined third state simulation, ability to handle user defined Macro's for logic elements' or subsystems, models of common logic
elements-MOS gates, read/write memories, inserted stuck at one, zero or undefined failure mode
simulation, signal printer plotting, user library facility for storing and retrieving frequently used
models, etc.
Language - Fortran IV Level G with 5 per cent
assembler
Price - Low
Contact - Robert Marsh
Software Products Company
1567 E. Curtis Road
Hope, Mi. 48628
Phone: '(517) 689-4539

APPLIED COMPUTER RESEARCH
P.O. BOX 9280. Phoen,x, AZ B506B
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I.

DOS TO OS

II.
III.

JOB MARKETPLACE
E.D.P. Search, Inc ..................
G. S. Grumman/Cowan ............
The Institute for Cancer Research ..
Keystone Computer Associates, Inc.
K mart ............................
Kranzley & Co. . . . . . . . . . . . . . . . . . . ..
Marathon Oil Company ............
MCAUTO .........................
Parker Page Associates, Inc ........
Robert W. Retherford Associates . ..
Romac Associates. . . . . . . . . . . . . . . ..
University of Vermont. .............
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IV.

FOCUS CONVERTS DOS COBOL
SOURCE COOl NG TO OS
FOCUS COVERTS DOS JCL TO
OSJCL
FOCUS PRODUCES OPERATIONS
DOCUMENTATION
FOCUS supports UCC-II.

(9)us

$10 PER COBOL PROGRAM
EXPERIENCED, PROVEN, TESTED AND IMPLEMENTED
FULL SUPPORT, ON SITE INSTALLATION AND
BRIEFING SESSIONS
ELIMINATE - COST OVER·RUNS
ADDED EXPENSE OF MAINTAINING
TWO OPERATING SYSTEMS

INTERNATIONAL L TO.
P.O.BOX 162

EXPENSIVE OUTSIDE SERVICES

CIRCLE 260 ON READER CARD
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AUBURNDALE,MA.02166
(617) 965-2090

SOFTWARE MARKETPLACE
ALLEN SERVtCES

the choice

COI=I~ORATIQN

r1i

• FOR MVT, SVS, and MVS
ENVIRONMENTS
• INCREASES THROUGH-PUT BY
10% TO 40%
• IMPROVES TURNAROUND TO USERS
• REDUCES OVERHEAD CPU CYCLES
BY 5% TO 20%
• EXTENDS LIFE AND UTILITY OF
EXISTING HARDWARE
• NO JCL CONVERSION OR
MODIFICATION
• EASILY AND QUICKLY INSTALLED
• OVER 10,000,000 HOURS OF
OPERATION IN OVER 150 SITES
• TECtiNICAL DETAILS UPON
REQUEST
ALLEN SERVICES CORPORATION
212 WEST NATIONAL RD.
VANDALIA, OHIO 45377
(513) 890-1200

ACCOUNTING IV®
GENERAL LEDGER
Our software products-General
Ledger. Accounts Receivable.
Accounts Payable and Standard
Cost-are the choice of leaders
like Fram ... not by chance.
but by design. For details ..
call (213)887-9121.

informatics Inc

IiII

Worlds Largest in'
Software Products
I!l
21050vanower'l St.. Canoga Pk. CA91304
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•

ACCOUNTS RECEIVABLE B/F AND 0/1

•

GENERAL LEDGER

THE ONLY TP INTERFACE
THAT MADE IT AGAIN.

•. PAYROLL
INVENTORY

•

UTILITY BILLING

•

ACCOUNTS PAYABLE

•

LINE GRAPH, LETTERS, MAILING
. LIST, CREDIT UNION, OTHER

Multiconipany Syst~ms With Both User and
Systems Documentation Comprehensive Systems at Modest Prices

Bancroft Computer Systems
P.O. Box 1533, Dept. D
West Monroe, La. 71291
(318) 388-2236

The Westinghouse Teleprocessing Interface System
is the only teleprocessin, monitor to be se·
lected by its users for the 75, 76, and 77
DATAPRO Software Honor Roll.
WESTI provides a low overhead, easy·to·use system for 3270, 2260, and teletype (33/35) display
terminals or equivalents operating in a DOS or .
DOS/VS environment.
.• Complete Management of Terminals and
Application Programs
• Cobol, Assembler and PL/l Language Support
• Over 350 users
• Extended and improved Data Entry Capability
• Data Base Independence (DL/l, Total,
DBOMP, etc.)
• Logging, Multi·Tasking and Enqueueing for
Advanced On·Line Applications
• Sophisticated Error Recovery
• Subtask Communication and Operations
• Supportive Utilities at No Extra Cost
• Training, Installation and Trial Period
Available, Easy installation (typical WESTI
user installs the system in one day)
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VSAM LOAD DLI/IMS VSAM UPDATE
INTERNAL SORT - QUIKSORT

e. . .
~ ••.

.

JOB MONITOR II
A comprehensive accounting system designed to help you keep your system at
maximum' efficiency.
The new Westinghouse Job Monitor III provides job
accounting information for DOS or DOS/VS users
running with or without POWER/VS. Captured information is compiled for comprehensive- reports
useful In systems, operations, and management
decision·making.
.
Job Monitor Features:

THEPERFORMANCEEXPANDER.
In use by over 400 companies. Four
years on "Datapro Honor Roll."
ICP Million Dollar Software Club.
Call Mac or Bob, (513) 435-9514, send your
card with this ad, or write for more details.

VSAM RANDOM
VSAM SEQNTL
ISAM OTHER DATE-BASES' DBOMP
SYSTEM SUPPORT SOFTWARE, INC.
5230 Springboro Pike • Dayton, Ohio 45439
CIRCLE 245 ON READER CARD
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We've got the software you
need. Now.
PAYROLL/PERSONNEL
ACCOUNTS PAYABLE
TAXBREAK/TAXCOST
(payroll Tax
Calculation Modules)
Call us. (415) 845-7991

argonaut
Information Systems, Inc.
2140 Shattuck Ave.
Berkeley, CA 94704
CIRCLE 218 ON READER CAlM>
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A new
from
Westinghouse providing a fast, effiCient
method of maintaining source statement libraries.
SCEPTER operates as an application program under
WESTI and functions in two modes - display or
update.
The display mode will show libraries, directories. an entire module, or selected lines from anywhere within a module. DOS/VS users can display
POWER/VS queues and queue entries.
The update mode provides maintenance functions used to add to or create libraries or edit
statements in any manner .
SCEPTER provides:
• A Unique Scroll Feature Allowing the Operator
to Browse through a Module with a
Timed Delay
• Single or multiple character string search
capability
• Cataloging capability
• Ability to move statements within a module,
from one module to another, or from
library to library
• Verification of changes
• Resequencing
• POWER/VS queue interrogation from the
terminal

Operating Software Packages
Westinghouse Electric Corporation
2040 Ardmore Boulevard, Pittsburgh, Pa. 15221
(412) 256-5583
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C C . Report Writer· Database Uti lity
F F Intelligent Utility • Mini-language'
o 0 Increase Programmer Productivity
n 62
Reduce Turnaround Time

READER CARO

WESTI

RPG II SYSTEMS

•

ON

WHYDEVEWP
SOFTWARE
WHEN YOU CAN
· BUY SOFTWARE?

• User defined ProceSSing Day
• Daily Job Stream and Partition Activity
Report
• Graphic analyses of resource usage
• Start 110 and Paging Summaries
• 30 day Statistical Reports
• Power/VS Statistics by Day and Job
• New Charge-back capabilities for Cost or
Profit Centers
• Free trial available
The complete package is provided requiring no
special education or additional programming and
no dedication of hardware units.

CIRCLE 249
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DISK UTILITY SYSTEM
FOR THE FIFTH STRAIGHT YEAR
-DATAPRO HONOR ROLL!
This product provides a fast, reliabl~, and easyto·use means of backing up or copying disk files,
libraries, and data' bases, either tape or disk. The
programs can dump multiple disk volumes and/or
files of different organizational structure to tape,
can selectively restore any file or volume dumped
to tape and can copy complete volumes and/or
files from disk to disk.
Five consecutive years on the Datapro Honor
Roll and over 3500 users demonstrate success and
acceptance of this product by the DOS or DOS/VS
community.
• Full verification of data
• Self·relocation for running in any or all
partitions
• ISAM reorganization and VSAM Support
• Self·adaptation to core and channel
configurations
.
• Simple single format parameter card input
• Library condense and reorganize capabilities
Including selective book name restores
• Offers considerable operation convenience
and time savings

.
Operating Software Packages
Westinghouse Electric Corporation, 2040 Ardmore 80ulevard, Pittsburgh, Pa. 15221
(412) 256-5583
CIRCLE 250 ON
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SOFTWARE MARKETPLACE

FORTRAN IV USERS
STRING70
STRING70 is the complete character
string package for Fortran IV users. Performs even the most complex string and
substring operations with ease.
STRING70 features include: string comparisons, string moves, string fills, string
searches, string deletions, string insertions, and string replacements.
All operations are on variable length
strings/substrings. STRING70 also includes table-oriented functions for manipulating symbolic lists.
STRING70 runs on the PDP-11 , D.G.
NOVA, GASPC-16, IBM 360/370, INTERDATA, MODCOMP, and others. Price a 8.

USE YOUR 3277 AS A
DOS. DOS/VS CONSOLE
WITH DOCS·
DOCS PROVIDES IBM S/360 AND S/370 DOS
AND DOSIVS USER WITH 3277 DISPLAY UNIT
SYSLOG SUPPORT. DOCS is simply installed
on. any DOS system with no user changes reqUired. DOCS executes independently of user
partitions providing SPEED, MULTIPLE CONSOLES, OUTSTANDING READS from MULTIPLE PARTITIONS, MULTIPLE EXTERNAL
INTERRUPT KEYS. DOCS supports all 1052,
3210 and 3215 functions yet eliminates dependency on the typewriter. DOCS also enhances
DOSIVS operation on S/370 138 148 and 158
beyond that provided by the' IBM' program product.. DOCS is available on monthly, yearly or
one-tl.me lease for $175.00, $1,890 or $5,670 respectively. ,Complete documentation along with
license agreement will be sent upon request.

~

SOFTWARE'70
P.O. Box 3623, Anaheim, Calif.
(714) 992-2230

1330 Boylston Street, Suite608
Chestnut Hill, Massachusetts 02167
(617) 566-0222 Telex 94-0285

CflCl!
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AUTOCODER / SPS
to· COBOL
Datawar~'s
software' translator
automatically converts a high percentage
of SPS/1400 Autocoder source code to
ANS COBOL (DOS or OS).
The Translator converts from:

- IBM 1401
} can be mixed
in a single
- IBM 1401 SPS
source program.
-IBM 1440

a
~
~
..

"

495 Delaware Street
Tonawanda, New York 14150
(716) 695-1412
.

,

'

CI~LE
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Dataware's
Software, Translator
automatically converts from IBM PLl1
to ANS COBOL (DOS or OS). The
Translator is capable of handling IBM
OS or DOS (48 or 60 character set)
source programs as input.
For more information on this translator
or the others listed below, please write
or call today.

- IBM 1410

Dat:aware,lnc.

m

PL/l TO COBOL

•
•
•
•

- IBM 7010
For more information on this translator,
please write or call today.

CFS,lnc.

EASYCODER/TRAN to COBOL
BAL/ALC to COBOL
AUTOCODER (7070) to COBOL
COBOL to COBOL

a
~

Dat:aware,lnc.
495 Delaware Street
Tonawanda, New York 14150
(716) 695-1412

.
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Is Your System Deliverj~JI All The Productivity
. 'It~CapableOf?WithEDOSltWill!·"
EDOS IS already established as the best software to enhance your SystemJ360. Over
500 users worldwide are realizing total throughpLit iniprovements of 25% to 50% along with
operational advantages found only in OS. And with unexcelled vendor support.
But for us, the best isn't e'nough. Our continued enhancement program has produced
EDOS 5.5, a major new release that offers even ~tter performance and new operational features. Features such as:
,.
EOOS. A performance oriented operating system for the SystemJ360 including Six-Partition
Support.
'.
'
EXTENDED SPOOLING FACILITY. A unique high performance spooling system including Extended Remote Job Entry
DISK SPACE MANAGEMENT. A complete DASD file management system.
TAPE MANAGEMENT SYSTEM. A tape management system which provides flexibility, protection and control for all tape volumes.
T~C DATACOM/DB. An inverted -fi Ie data base management system that is unquestionably the
best DBMS available, at any price.
ISNT ITTIME YOU LOOKED INTO THE MANY PERFORMANCE AND OPERATIONAL
ADVANTAGES OF EOOS?
.
.

,.

tiTHE COMPUTER SOFTWARE COMPANY
6517 Everglades Drive, Richmond, Virginia 23225
804/276-9200, Telex: 82 8394

"DISKPLAY, IT'S CHEAP AT
THREE TIMES THE COST"
Diskplay graphically shows the data
set layout of your disk so you know how
much space you're actually using.
It shows the unused' space in each
data set.
It reports defective tracks and the percentage of overflow area being used.
It helps you optimize your present disks
and determine when to buy new ones,
And, DisKplay costs only $495 for
DOS or DOSIVS. For a free 21-day trial,
call or write us today:
Boole & Babbage, Inc., 510 Oakmead Parkway, Sunnyvale, Ca. 94086.
In California: (408) 735-9550.
Outside California dial toll free:
(800) 538-1872.

~~BooIe~

~Babbage
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Dataware Software Translators

RPG to COBOL
Converts RPG and .RPG II programs to
the industry standard ANS COBOL (DOS
or OS), The translator achieves an
extremely high percentage of automatic
conversion (approaching 100%) of the
source code.

RPG to PL/l
Converts RPG and RPG II programs to
an optimized PL/ 1 (DOS or OS). The
translator achieves an extremely high
percentage of automatic conversion (approaching 100%) of the source code.
For more information on these and our
other translators, write or call today.

a
~
~

Dat:aware,lnc.
495 Delaware Street
Tonawanda, New York 14150
(716) 695-1412
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SERIES/1
PROGRAMMING
• BI-SYNCI ASYNCH/SDLC
COMMUNICATIONS
• OEM DEVICE HANDLERS
• RPS SUPPORT
• COMPUTER INTERFACING
• ONLINE GIL AVAILABLE NOW
• COMPLETE BUSINESS SYSTEM
, UNDER DEVELOPMENT
APPLIED COMPUTER
SERVICES, INC.
12200 SYLVAN STREET
NORTH HOLLYWOOD, CAl. 91606
(213) 980-1183

Richmond. Chicago. Dallas -los Angeles. Mmneapolis. Grenchen, Switzerland. Stockholm, Sweden. Sydney, Australia. London, England. Mexico City, Mexico
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SOFTWARE MA~KETPLACE

BURROUGHS USERS
YOU CAN SAVE UP TO 50% ON
YOUR PERIPHERAL EQUIPMENT
PRINTERS:
-1800 1pm (Same source as Burroughs
for the 9246-2) $33,000
-Printer Controlers for 1700 through
6700 and 2800 through 6800 $4,800
-Graphing Programs
TAPE UNITS:
-6250 bpi Installed and operating now
-1600 bpi up to 200 ips
-Uses proven STC Drives and Controllers
MAIN MEMORY: (6700 and 6800 add on)
-Core in 393,216 byte increments
-Comparable to Burroughs planar
-Purchase price $48,000
SPECIAL PERIPHERALS
-Let us quote putting the peripheral of
your choice on a Burroughs Computer

r-------.,

1

Proven Software Converters, at a reasonable I
I. cost,
that automatically convert between ,

1 90 -1 00%

of the Program Source Lines.

I

I DIBM ASSEMBLER· I

I'

I

DOS TO OS

CYBORG
PAYROLL SYSTEM

I

CONVERSION SOFTWARE

I D ICl 1900 SERIES

I
PLAN TO COBOL I

I
Please lndicate interest by checking appro-I
1 priate
box and write or send to I ~ OLYMPIC SYSTEMS ,NC. I
...
530 6th AVENUE
IL ______
PITISBURGH, PA. 15219 (U.S.) I
_
(412) 391-1538

The CYBORG PAYROLL/PERSONNEL SYSTEM
handles multiple companies with hundreds of
separate earnings and deductions. The expandable data base design al!ows each user
to add, edit and report on as many new fi~lds
as required without any reprogramming.
CY130RG provides a complete payroll system
with all states, city and county taxes and
complete audit and accounting' reports.
CYBORG has automatic check reconciliation,
historical reporting, labor reports, including
budget to actual compan'sons with dollar and
variance differences. The CYBORG REPORT
LANGUAGE allows for the creation of special
reports or output fi les (card tape or disk) to
meet your' unique requirements withoutreprogramming. The system. is written entirely
in ANS COBOL and will operate efficiently on
IBM, Honeywe11, Univac and DEC computers.

(JyrJ()~g

2 N. Riverside Plaza, Suite 2225
Chicago, 111.60606, (312) 454-1865

..I
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TEKTRONIX 4051 USERS

Pr i c i ng i nc I udes pr ogr am sour ce and documen tat ion
on a cadr i dge tape and one year of ma i ntenance,
Fac iii ties licenses are ava i I ab Ie,
For a deta i I ed brochure on either of these
pr oduct s phone or wr i t e :
Le I and C, Sheppard
PO Box 60051, Dept, D
Sunnyvale, Cal ifornia 94086,
Phone: (408) 733-8651

,0 LCS, 1978,
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Hovv to get at ~

Take note! CPM (Cr it i ca 1 Path Method) project
schedu ling software is now ava i I ab I e for the
4051, ESS (Event Schedul ing System) consists of
several programs to bui Id and maintain a project
data base and prov i de chads and repods on a
cho i ce of output dev ices, 16K min i mum system,
ESS pr i c i ng s t ad sat $900, 00 for a sing I e copy,
AI so ava i I ab Ie: Documenter- II, a proven program
development and debugging tool for the 4051,
Join the growing I ist of users saving time and
money with Documenter-II, 24K min i mum system,
Pr i c i ng s t ad sat $300, 00 for a sing I e copy,

SysiBms

the heart of the
informati~n puzzle
One of the problems facing decision-makers is
the glut of data. How to get it, move it aroundhow to change it into information-can be a real
puzzle.
RAMIS pfovides f:!,11 the facilities needed for the
economical design and operation of information
systems in batch, remote job entry and timesharing environments.
• Complete and automatic pata base
management technology
• An English-like language for report
preparation
'

r_ls

• A nonprocedural language for
processing and validating transactions
• A data base interface for procedural
languages
• An executive to control complex
sequence~:of RAMIS routines
RAMIS lets DP professionals build complex
systems in one-fifth the time while permitting
management staff to tap corporate data bases
without putting unnecessary pressure on the DP
department.

Mathematlca Products Group P.O. Box 2392 Princeton, N.J. 08540 (609) 799-2600
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How do you get Project information
to the top?
Project plans and status often
have a difficult time getting
,
from front line management
up through the chain of command in a timely, consistent manner. Now there is a way not to leave that
information hanging in mid-air.

PAC
"

PAC II is an automated project management system
for planning, budgeting, and monitoring virtually any
work effort.
Easily installed and used, PAC II is equally applicable, in research, engineering, construction, marketing,
financial and data processing departments.
International System's project management systems
are serving hundreds of clients world-wide.
For more details about PAC IIc0r;tact:
(/ .J!IIr"
890 Valley' Forge 'Plaza, King of ,Prussia, Pa. 19406
,
(215) 265-1550
"CIRCLE 241 ON READER CARD
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DATA ENTRY SERVICES

systemacs(R!
system development methodology

CIC's overseas facilities can key enter and
verify your data and return computer ready
magnetic tape at half the usual cost. Over
225,000,000 records converted since 1968.
Huge capacity; Top quality. Call collect for
a quote.
.

CIC

Computer Input Corporation
P.O. Box 1190
Redondo Beach, CA 90278
phone (213) 372-2177
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SYSTEMACS is a disciplined methodology
for the creation of complete information
systems-requirements, analysis, specifications, programming and maintenance. A
sequentially logical series of tools,
SYSTEMACS enforces standards for all of
the participants-user, analyst, programmer
and operations. SYSTEMACS controls
every phase of the system life cycle comprehensively, concisely, effectively and
economically. It provides tools that handle
job design, program imple.mentation and
quality assurance, Which account for over 50
percent of development costs. SYSTEMACS
provides the bridge between theory and
reality-tried, tested, proven.

Before you make any system
decision, talk to the people from macs·.
Sonware productiyity is our business
... and yours too!

ffiI

A comprehensive system based on ANSI 74
COBOL. Enables faster, easier program development wilh minimal hardware at reduced costs.
Features include: multi-tasking, real time mode,
auto paging, ISAM emulation, screen formatter,
JCL on-line interactive TEXT EDITOR, and
more!

2. APPLICATION PROGRAMS
Generalized programs for order processing, billing inventory, AR, BOM, MRP, AR, PR, GL. Comprehensive, specialized "packages" for specific
industries - manufacturers, distributors, service
firms.

COMPUDATA SYSTEMS, INC.
772 Post Rd. East-Westport, Conn. 06880
(203) 226-4791
INTERNATIONAL DISTRIBUTORS OF DEC &
SERIES/1 SOFTWARE

P.O. Box 160
Plymouth, IN 46563
(219) 935-5121
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INFO

RUNS FIRST IN
DATAMATION'S 1977
USER RATINGS
INFONATIONAL ran ahead in the 1977 race because our integrated
accounting packages ~
• are easy to implement and modify
• run on all major hardware

3. TURNKEY INSTALLATION
Combined installation of hardware, software,
on-premise operator training, on-going support.
No technical involvement, 60 day delivery. Lease
or purchase. The S/l offers better price/performance than the 34 and most other minis plus
IBM maintenance.

~ lye () m. services, Inc.

macs
management and computer services. inc.
790 valley forge plaza
valley forge. pa. 19482
215-265-2910
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IBM SERIES/1
SOFTWARE
1. COBOL OPERATING SYSTEM

DEC RSTS/E USERS
From one of the pioneers in commercial data processing using RSTS, Off
the shelf software ready for immediate delivery. Completely interactive. Extensively documented. Fully
supported, Ideal for OEM's, service
bureaus or end users. Cost effective
solutions including:
• ACCOUNTS PAYABLE
• GENERAL LEDGER
• FINANCIAL REPORTING
• ACCOUNTS RECEIVABLE
• PAYROLL
For complete details, contact us at:

To keep our systems ahead this season, INFONATIONAL• introduces on-line data entry for ali" systems
• provides greater throughput & efficiency for G/L
• adds custom report writing for all systems

----------------------.;....-----o
Send for your FREE brochures on General Ledger/Management Reporting
Accounts Payable/Purchase Order

o

0 Accounts Receivable/Sales Analysis
0 Fixed Assets

6626 Convoy Court San Diego, CA 92111 (714) 560-7070
CIRCLE 223 ON READER CARD
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DEC® - Data General
BUSINESS APPLICATION PACKAGES
In DEC's DIBOL® and Data General's CS/40 COBOL

• Order Entry with Inventory Control
• Accounts Receivable with Sales Analysis
• Accounts Payable • Payroll • General Ledger

·
ill
[U] rnrn !

OEM and End User Inquiries Invited

o

Mini-Computer Business Applications, Inc.
4929 Wilshire Blvd., Suite 940 '
Los Angeles, CA 90010
(213) 936-7131

DEC'" and DIBOL~ are registered trademarks of Digital Equipment Corp.
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PROGRAMMERS
ENGINEERS
having systems programming/software dev
systems or asexp with large 360/370
sembly language with minicomputers are
sought by major energy, mfg, systems,
consulting & other quality cos having attractive software, hardware and real time
applications opptys, $17-29,000. SW, SE &

as

W,
Other client cos seek sharp business applications programmer analysts & systems
analysts with financial, mfg, or energy co
applications exp using Cobol, PL 1, RPG,
$18-27,000. SW & SE,
Confidential contacts controlled by you,
Resume to J. L. Gresham, BChE, MBA will
contact you at home first, Est 1966,
member AIChE. Fees paid, (713) 622-1370,
SYSTEMATION CONSULTANTS, INC.
employment service
1410 Post Oak Tower

Houston, Texas 77056
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DP MARKETPLACE

"1978 MAINFRAME
USER SURVEY"
AVAILABLE NOW.
A new 300 page report providing the most
comprehensive analysis of the mainframe
systems market has just been published by
DATAMATION magazine.
This in-depth survey is a major study of
EDP user buying plans and attitudes for the
next two-years ... all essential data for
industry analysts, planning and marketing
executives as well as computer users.
Available immediately the survey is
priced at $950., $925. if payment is enclosed with the order. Additional reports
are $200 each. For complete information
contact Deborah Dwelley (203) 661-5400.

CRTRMRTICN.
magazine

COMPUTER
GRAPHICS
A Study for Designers
of Printed, Integrated,
and Hybrid Circuits
Just published, comprehensive 400-page study
provides surveys and evaluations of interactive
systems. hardware, software, services. Doc~
ments trends ranging from automated placement
and routing of PCBs and hybrid cirCUits to IC
design systems. Provides analyses of design
requirements. products. cost effectiveness and
system selection. Independent professional evaluations of interactive CAD systems and software.
Up-to-the-minute market Itechnology status and
forecasts. 50 illustrations/graphs.
For descriptive brochure. call 617-964-7659 or
write-

[DTECHNICAL PUBLISHING COMPANY

~ A DUN & BRADSTREET COMPANY

35 Mason St., Greenwich, Conn. 06830
CIRCLE 253 ON READER CARD

INTERNATIONAL TECHNOLOGY
MARKETING
246 Plymouth Road
Newton. MA 02161

CIRCLE 255 ON READER CARD

l~DA Y

SHIPMENT

----------_1

CENTRONICS
101 A
102A

REDUCED TO:

165 CPS,I32 P P •••••••••••

330CPS,132PP •••••••••••

$1250
$1495

103 ... 165 CPS, 132 PP BIDIRECT10NAL $1695
INTERFACES: RS232, POPS & 11, NOVA & PARAllEL

"BRAND NEW"

DECWRITER II &III
LA36-LS120

ALL OPTIONS IN 'STOCK

AMERICAN USED COMPUTER
617-261-1100

P.o. BOX 68, KENMORE STA., BOSTON, MASS. 02215

@.
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BUY, SELL, LEASE

Randolph ...

415 Hz POWER SYSTEMS
c:rrDiJ

·• , •.

*' '"

• • r

-370/165

:- t-

'

.

buys • sells • leases

[J[JO
,

,,

~

-370/168
-3032
-3033

SILENTBLOCK
MODEL FUA-083
IBM and AMDAHL computer users
can obtain computer manufacturers
approved - 415 HZ FREQUENCY
CONVERTERS which can be installed wherever the user desires.

EPROM PROGRAMMERS Oliver Advanced Engi!leering, Inc. has just announced a new line of plug
in PROM Programmers. These compact units
convert any PROM memory socket to a table top
programmer. No complex interface to wire - just
plug into any 2708 or 2716 socket and start programming! A short subroutine sends data over the
address lines to the Programmer (Pats. Pending).
Each unit is completely assembled, tested, aligned
and ready for use.. Programmers are available for
all EPROMS from 2704's thru 2732's. Only $295.
each.
OAE, Inc. 676 W. Wilson Ave.
Glendale, Calif. 91203
213-240-0080
or
Contact your nearest R.V. Weatherford Distributor.

CIRCLE 257 ON READER CARD

370'5
CPU's or full systems

800-243-5307
Randolph Computer Company
537 Steamboat Rd., Greenwich, CT 06830
203~661-4200

CIRCLE 258 ON READER CARD

The installation flexibility is achieved
because of the patented, extremely
low noise level design (58 DBA).

COMPUTER ROOM
FLOORING

The reliability of the equipment has
been proven by over 500 installations
throughout the ·world.

and

AIR CONDITIONING

The company can also provide
manual' or automatic "paralleling"
switching systems that can be tailored
to the individual customer's need.
Further information can be obtained
from KW CONTROL SYSTEMS, or
your local IBM or AMDAHL representative.

m~il1 ~

Sell us your used computer
room flooring and air conditioning.
Buy our reconditioned flooring and air conditioning (EDPAC; LIEBERT, etc.). Completely guaranteed:

',"TROLSYSTEMS,I.'.

D.V.I.· CO., INC.
P.O. Box 33
Paoli, PA 19301
(215) 647-4916

Box 114C, RD #4 South Plank Rd.
Middletown, N.Y. 10940 914-355-6121
CIRCLE 256
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JOB MARKETPLACE
SYSTEMS
PROGRAMMER

CONNECTICUT WANTS
COMPUTER PROGRAMMERS
SO does Maine, Massachusetts,
& Rhode Island

~xperienced Programmers and Analysts are in growing demand, both in applications and systems software. Whether you have experience in large systems or
small; one year's experience or ten; COBOL or RPG II, or BAL, or FORTRAN or
whatever; whether you've worked in manufacturing, consulting, banking or insurance, there is a good chance ROMAC can help you. We specialize in data processing, finding the right job for you. Salaries are commensurate with experience.
Call or write.

BOHAC
& ASSOCIATESlFWsooneI CmsuilanlS

One Financial
Hartford, CT
Telephone: (203)
Confidential - All Fees

Plaza
06103
525-8037
Company Paid

CIRCLE 268 ON lEADER CAItO

PROGRAMMERS ............ To
Cobol, PLl1, Fortran & BAL with
experience in Mfg., Insur., Banking,
Refining, etc.
SYSTEMS PROGRAMMERS .... To
IBM DOSIVS, OS, H6000 & CDC
internals.
PROJECT LEADERS ......... To
IMS & DL/1 experience.
SYSTEMS ANALYSTS ........ To
Several openings.

25K

32K
28K
26K

Call Bill Isgrig or forward resume to:
PARKER PAGE ASSOCIATES
P.O. Box 12308
.Seattle, WA 98111
Offices in Washington, D.C., Chicago,
Atlanta & Portland, OR.

CIRCLE 270 ON READER CARD

PROGRAMMERS/SYSTEMS ANALYSTS
Join a
Totally Professional Software Group
at a
Modern Facility In Suburban Philadelphia
MINI/MICRO SYSTEMS
Requires experience using assembly language,
Basic, Fortran, PLtM,C, .. in data base management, terminal and controller development, distributed systems, factory automation and process
control.
ASW SYSTEMS
Requires acoustic processing and Navy weapons
systems experience: AN/UYK-7, AN/UYK-20;
CMS-2; P3-C, S-3.
DATA PROCESSING SYSTEMS
Requires experience in IBM 370 and Univac transaction processing and data base systems using
COBOL/ALC, IMS/OMS, GICS; OMS-1100, TIP;
IMS-90, OMS-90; Total.
Additional positions require a knowledge of large
and small business systems using RPG-II, COBOL,
BASIC, FORTRAN.
Call or send resume tb
Mr. James J. Frock, Vice President.

It~v .

KEYSTONE COMPUTER ASSOCIATES, INC.
Virginia Drive. Fort Washington. Pa. 19034
(215) 643-3800
An Equal Opportunity Employer
mil

~055
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UTILITY
ENGINEER/PROGRAMMER

POSITIONS AVAILABLE
NATIONWIDE
CALL TOLL FREE
800-426-0342

Biomedical research organization is
looking for a systems programmer to
develop and maintain applications
packages as well as maintaining and
enhancing general systems software.
Applicants must be able to interact
with the 'scientific staff and the user
community. We prefer someone with·
experience in multiuser, large minicomputer systems and interactive
graphics, DBMS or user interface design. The computer system is a DEC
11/70 IAS/RSX-11D system connected
with
a· DEC 11/40
DOS/BATCH interactive graphics system. Excellent working conditions and
an opportunity to get into a growing
operation at its inception. Send resume to: Personnel Office, The Institute For Cancer Research 7701 Burhoi me Avenue, Philadelphia, Pa,
19111. EOE M/F.

Consulting engineer firm has immediate
opening for graduate Electrical Engineer
having a strong computer background and
familiarity with electric utility operations.
The selected individual will debug and make
revisions to a number of programs, such as
billing, payroll, inventory, continuing property records and transformer load management. The engineer must be able to understand computer related problems as outlined by a utility's staff and must be thoroughly familiar with computer software and
hardware so that he can resolve difficulties
to the client's satisfaction level position, reporting to the General Manager. It is Anchorage based and requires moderate
travel.
Write or call coliect to Dwane L. Legg at:
ROBERT W. RETHERFORD ASSOC •

P.O. Box 6401
Anchorage, Alaska 99502
(907) 344-2585

Analyst
Marketll nvestment Research
Nationally recognized NYSE investment research firm specializing in technology industry financial & market research seeks
senior professional with computer industry
background. Hands-on experience in planning, competitive analysis and/or industry
market research desired for participation in
expanding market research effort. Outstanding opportunity to achieve broad recognition in investment and computer industry circles. MBA or comparable advanced degree preferred. Superb Boston
location. Highly professional working environment. Starting salary open with potential for excellent growth.
Please send resume including compensation history to:

Barry Rosenberg, Vice President
.G. S. Grumman/Cowen
28 State Street
Boston, MA 02109

CIRCLE 267 ON READER CARD

SYSTEMS PROGRAMMERS-Call NowMarathon Oil Company has opportunities for Systems Programmers who have experience on large
scale IBM 370 Systems.
'
We are seeking candidates:
• Who have experience in HASP, OS/MVT, VS2R1.7ISVSI, VS2R2, or any·combination.
• Who have experience with the implementation and/or support of a'iarge data base/data communication system li.e., INTERCOMM; CICS; TOTALI.
• Who are seeking high visibility in a performance-oriented environment.
Interested? Pick up the phone NOW and call:
John J. Schwep6, Manager, Operations Software Department. Please call collect 419/422-2121,
Ext. 295118:00 a.m. to 5:00 p.m. EDll or 419/422-7269 lafter 5:00 p.m. EDTJ
These positions are located in Marathon's General Offices in Findlay, Ohio, and offer a salary
commensurate with education and experience and a complete benefits package. Principals only,
no agencies.
_

1M\

An Equal Opportunity Employer

Marathon
\~ARATHO~) Oil Company
CIRCLE 266 ON READER CARD
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PROGRAMMER/ANALYSTS
ASSISTANT PROFESSOR OF
COMPUTER SCIENCE
Major duties and responsibilities: Teaching and research.
Qualifications: Ph.D. in Computer Science with emphasis
on· operating systems, compiler construction and programming languages. Starting September 1, 1978. Send
resume to Box 57L, Waterman Building, University of
Vermont, Burlington, Vermont
05401.

Kranzley and Company. a leadIng systems rievelonm~"t
firm. requires professional personnel on the followlnq
fields:
APPLICATIONS PROGRAMMING
• COBOL - 2 years or
• Financial, accounting
applocations a plus
more
• OSIVS or DOSIVS
TELEPR OCESSING the following:
- BAL - 3 years or more
•
- OSIVS or DOSIVS or
Mini Computer
- CICS or equivalent T.P.
Monitor
- Sysgen experience a plus

Data hase access
methods
CommunIcatIons lone
control and access
methods

DATA COMMUNICATIONS-II your
sk ills range over the following:
_ line protocols
- Network deSIgn anri
simulation
_ Front-end processors
- Line servicing routmes
For consideration. send your resume or call -

Kmnzley &Co.

An Affirmative Action Employer
AN eOUAL
OPPORTUNITY

EMPLOYER

CIRCLE 269 ON READER CARD

if your skIlls rangP. over

1010 South Kings Highway
Cherry Hill. New Jersey 08034
609795·1515

CIRCLE 264 ON READER CARD

DATA COMMUNICATIONS SPECIALISTS
One of the 20 largest corporations in the United States is building a corporate data
communications network to take full advantage of the promise of distributed processing. You can participate in this leading edge development if you have experience in any
of the following areas:
• NETWORK DESIGN AND ANAL YSIS/ NETWORK CONTROL
• QUEING THEORY AND MODELING TECHNIQUES
• IBM 3705 EP/NCP/SNA
• BTAM/TCAM/VTAM
• IMS/DATA COMMUNICATIONS
The planning phase we are now entering provides ground floor opportunities to
participate in a major design effort from its inception to conclusion. If you are a genuine
professional who thrives in this kind of exciting environment, we want to tell you more
-about ourselves. Drop us a line outlining your Communications background and we will
promptly reciprocate and tell you much more about the K mart story.
Mr. P. A. Sales • General Manager - Technical Services
K mart International Headquarters
3100 West Big Beaver • Troy, Michigan 48084

K..,rna rt

ROBOT
SYSTEMS
ENGINEERS
McDonnell Douglas Corporation, St. Louis Missouri,
has positions for individuals
with an engineering or computer science degree, with
experience in S/370 and
PDP-II programming systems in one or more of the
following robot technology
areas:
• High Level Robot
Programming Language
• Data Base
- Hierarchical Control
Systems
• Vision Systems and
Pattern Recognition'
• Sensor Systems
• Post Processors
Explore the possibility of
joining our team of skilled
professionals in advancing
the state-of-the-art of robotics by sending your resume
in confidence to:
W.B.KELLENBERGER
Section Manager,
Professional Employment
Department DA-15
P.O. Box 516 _
St. Louis, Missouri 63166

NlCAUTO.
An Eq ..... 1 Oppor,,,n,ty EmplOY'"
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West German software house
looking for agents to sell its
(fieldtested) products
in

CALL TOLL FREE
800-426-0342
B.S., M.S. or Ph.Q. CATHOLIC

USA
Great Britain
Holland
Belgium
France

.The products:
- Systems support packages for
DOS/VS
- Tailored for mass selling with minimum installation effort
- Price ranges between $1,500 - $5,000

Interested?
Then send information concerning
you or your organization to:
DATAMATION
Box OS-1M
35 Mason Street
Greenwich, CT 06830

May, 1978

If you are a programmer, programmer/analyst or systems analyst and
would like the most individualized job
search offered in the data processing
field today, either on a local or
national level, send your resume in
confidence to:

E.D.P. SEARCH, INC.
P.O. BOX 331
HARTFORD, CONN. 06101

CIRCLE 231 ON READER CARD

God needs you! Serve as a Priest
or Brother as a Claretian in
Western part of the U.S.
If you are not satisfied with corporate life or the politics within,
then consider this rich rewarding
vocation.
Call or write for further information:
GLENN LINDLEY
P.O. Box 12308
Seattle, WA 98111
800-426-0342 Toll Free
206-622-4878 Wash. & Canada
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Nov. 7-9, 1976
Sheraton-Park Hotel
Washington, D.C.
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CRT R M R T I 0 N® Magazine announces its association

with Federal Education Programs to present ...

If you're in the Feaeral Government, the
Federal Computer Conference is your
computer conference. It deals with Federal ADP exclusively. And, unlike the
usual single-topic ADP seminars or
expo's with limited programs, the Federal Computer Conference and Exposition encompasses your total information needs.

Structured by
Government ADP leaders
The Conference's Program Advisory
Group consists of top-level professionals
representing every major department and
agency user in the Federal ADP community. They know your needs. They have
tailored a program that meets them ... a
program that provides a total learning
experience for Federal computer users
at every level.

1978 -

A critical year

ADP reorganization, software conversion,
privacy and security, the emphasis on
improving performance and efficiencyissues such as these will make the 1978
Federal Computer Conference especially
helpful and meaningful for all Federal
ADP users.

Co-sponsored by
DATAMATION ~Aa9azine

"Targeting for Im~roved
ADP Performance"
The Conference theme speaks for its
comprehensive coverage. On the agenda:

Professional Enhancement Program -

. . A total, IGQrning
GJtperience .. . structured
by leaders inthG
federal ADP community
... devoted GSJtclusively to
Federal users ...
co-sponsored by
DAiAlv\AYION J'v'\agazine
.
and Federal
IEducation Programs
the fall to fill a major gap in the industry
conference calendar.
.

Bundled Registration
A unique feature for a large conference of
this type, and ideal for Government personnel. One fee covers everything including notebooks containing extensive
material on Conference sessions, and
luncheons featuring prominent speakers.

A one-day introductory program of tutorial
seminars on ADP basics, procurement,
other broad subjects of interest.
Two-day Main Program - Following the
introductory program, two days of in~epth
sessions covering topics ranging from key
management and policy issues to the
latest in products qnd seryices.
Federal Services Showcase - H ig hlighting services available to ADP users
from sources within the Government.
Major Computer Exposition - Exhibition of diverse products and services
featuring the most recent technological advances.
Plus more ... much more ... in the first
computer conference and exposition specifically structured to meet your total information needs. Plan now to join your
colleagues for the 1978 Federal Computer
Conference and Exposition at the
Sheraton-Park Hotel Nov. 7-9, 1978'-your
one opportunity this year, right in Washington, to get it all together! For more
information, just fill out the coupon.

DATAMATION, the leading data processing publication, and Federal Education
Programs are Conference sponsors. Their
combined expertise and resources assure
a Conference of highest quality - a
stimulating and professionally rewarejing
experience. It is your one opportunity to
participate in the only major computer
conference and exposition tailored exclusively for the Federal ADP community.
Ar)d, it takes place right in Washington.
E~sy to get to. Economical. Scheduled for

May, 1978
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Federal Computer Conference and Exposition, P.O. Box 368, Wayland, Mass. 01778

I
I
I
I
I
I
I
I

0 I'm interested in attending. Please send more information.
0 My company may want to exhibit. Please send details.
Name

I
I

Title

I

Phone

I
•
I
I

Address:
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NCC'78

has what it takes.
Everything.
The 1978 National Computer Conference has what it
takes to keep you up-to-date on the latest developments
in computing and information processing. NCC '78 brings
it all together in a conference of unparalleled breadth and
diversity ... the large~t exhibit of computer products and
services ever held, a major technical and professional
program, a professional development series of seminars, 'a
landmark Personal Computing Festival, featured addresses
by leading industry authorities, and much more.
Mark down the tim~and place, June 5~8 in Anaheim,
and plan now to explore new frontiers in information
.
processing at NCC '78.
At NCC '78 you'll get a closeup look at the latest computer hardware, software, systems, and services ... all
under one roof at the biggest computer show on earth.
More than 350 organizations, occupying over 1,300
booths, will be on hand to demonstrate their latest
offerings and to discuss cost-effective solutions to your
data processing problems:
And this is just one part of the picture.
To meet your information needs, a
technical and profeSSional program of
approximately 100 sessIons wilL,cover

25 topic areas dealing with computer methodology, applications, systems, and societal concerns. Supplementing
this program will be a professional development series of
12 tutorial seminars ... each available for a separate nominal
fee. In addition, a special Personal Computing Festival
will be held in the nearby Disneyland Hotel complex.
Included will be commercial exhibits of consumer computing products; a program of papers, presentations, and
tutorial sessions; and a competition featuring individuallydesigned microprocessor systems and applications.
Act now to make sure you're part of the year's one computer conference that has what it takes to keep you up-todate on new frontiers in computer technology, applications,
and management techniques. Return this coupon'to
obtain your complimentary subscription to Nee Previewa fact-filled newsletter covering all NCC activities and
events. Or, preregister now
for the full conference and
receive special discounts and
other benefits.

•• •• • ••• ••• •• ••••••
•
•• 0 I wish to preregister for NCC '78,
•
•
••

•
•

:
•
~

:

and have enclosed' $60 covering
conference sessions, exhibits, other activities, plus preregistration benefits.
0 Please send me all the facts about NCC
'78, including future issues of Nee Preview.
0 My company is interested in exhibiting at the
NCC '78 Personal Computing Festival.
0 Please send me information about the NCC
,'78 Travel'S~rvice.

~

•• Name _______________________________________________

•• Company____________
•

~

______________________________

:

Street ____________________________________________

••

City _____________ State _ _ _ _·_ Zip _ _ _ _ _ __

•

DTM

NCC'78 ...

~

• • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • ••
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New Frontiers in

_nformati~ri Proce~sing
C/o AFIPS; 210 Summit Avenue
Montvale', N.J.. 07645
'
telephone: 201/391·9810
DATAMATION

advertisers' index
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AFIPS ............................................. 332
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Digi-Log Systems, Inc ................................ 141
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Digital Pathways Inc ................................ 312
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Information Systems, Inc ........................... 302
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New
Fuji-Com
is here
Fuji Film's world-renowned technology has now
developed two outstanding new Fuji microfilm
emulsions for today's COM requirements.
Fuji-Com is a medium speed emulsion of high
contrast with fine granularity designed for standard CRT recording.
Fuji-Com SE is an extremely fine grain emulsion
with ultra-high resolution designed for high reduction CRT recording.
Both Fuji-Com films are packaged in 16, 35, and
105 mm widths in various lengths, on standard
cores to ·be easily loaded in all standard COM
devices.
For more information or, better yet, a demonstration, call or write U.S. Microfilm Sales Corporation,
235 Montgomery Street, San Francisco, CA 94104.
Telephone: (415) 433-4864.
A full line of chemistry
designed for both types
of film is available to
meet your requirements.

.#iP)14U~.

I

MICROFILM

I
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EDP SEARCH
WHY IS FOX-MORRIS THE FIRST CHOICE
OF EDP PROFESSIONALS?
A recognized staff of professional experts offering LOCAL, REGIONAL &
NATIONAL COVERAGE through our direct branches as well as coast to
coast coverage through our 75 member firms of National Personnel
Consultants, Inc.
Completely confidential service geared to your career objectives.
Unparalleled contact's with industry based on years'of successful results.
Professional resume evaluation and career guidance.
Client companies assume all employment costs-including interview
expense, relocation (if necessary) and search fee.
SEND RESUME DIRECT, OR CIRCLE NUMBER BELOW ON READER CARD.

fox-morris
personnel consultants
Philadelphia: (215)561·6300, 1500 Chestnut St., Philadelphia, Pa. 19102
New York: (212) 697·1820, 605 Third Ave., New York, N. Y. 10016
'Fort Lee: (201) 947·6920, 2125 center Ave. Fort Lee, NJ 07024
Pittsburgh: (412) 232·0410, .4 _Gateway_ceJ'!!!r,Pittsbu!gh, Pa. 15222
Cle-velarid: (216) 749:6030 Granger Road, Cleveland, OR 44131
Wilmington: (302)478·5150, 200 Shipley Bldg, Concord Plaza, Wilm, DE 19810
Princeton: (609)452·8135, 3490 U.S. Rt.1, Princeton, N. J, 08540
Baltimore: (301) 296·4500, 409 Washington Ave., Baltimore, Md. 21204
Mc Lean: (703)790·1335, 7921 Jones Branch Dr., Mc Lean, VA 22101
Charlotte: (704)375·0600, 1742 Southern National Center, Charlotte, N.C. 28202
Atlanta: (404)393-0933, 47 Perimeter Gtr., East, N.E., Atlanta, Ga. 30346
CIRCLE 201 ON READER CARD
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Software/Hardware
Professionals·
New England/ East Coast/
Nationwide
Norton, Kleven and Co., Inc., has a variety of
positions available in Programming, Compiler
Development, Language Design, Design/Development and Systems Engineering. These positions are
for professionals well versed in their field and are
with some of the top companies in the Industry.
If your experience covers one or more of the
following areas at the state-of-the-art level, contact
us: Software Design and Development; Computer
Sciences; Assembly or Higher Level Language PrograD:uning; Data Base Design; Compilers, and/or
Operating Systems Design; Digital Logic Design;
Interface Design; Microprocessor Utilization;
Computer Architecture.
We've been providing confidential and industryknowledgeable placement for software/hardware
professionals since 1969. We can also provide you
with free resume preparation and career path
counseling. Client companies assume all fees.

n~Norton. Kleven and Co., Inc.

INIlU~

I RII\L Rf.l1\

IION~ ~II\NJ\(,1

MlN I t

ON~UI.I

,\N I ~

Three Fletcher Avenue, Lexington, Massachusetts 02173
Telephone (617) 861·1020
Member Massachusetts Professional Placement Consultants
Representing Equal Opportunity Employers M/F
CIRCLE 205 ON READER CARD
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COMPUTER
ARCHITECT
For advanced terminal system design. Will be
involved with the overall architecture design contributing in' the areas ot languages operating
systems, communications, memory hierarchy and
diagnostic approaches. A rather broad Computer
Science background with 4 or more years experience would be, necesary. An applicable degree in
Computer Science, Computer Engineering, or
Electrical Engineering is essential. A masters degree is desired together with microprpcessor related experience.
This position will be as a member ot a small team
designing new systems and software technologies
applicable to retail Point-ot-Sale terminal products and, as such, will be '8 highly visible situation.
We invite your response as soon as practical.

Robert W. Donovan
Engineering & Manufacturing
NCR Corporation
Box 728
Cambridge, Ohio 43725
614/439-0291
An Equal Opportunity Employer

Even Webster's
Kno\Ns About
GUEST
QUEST (kwest). v. 1. To make a search; to go on a quest.
QUEST SYSTEMS, INC. n. 1. A corporation foul1aed in 1968. 2. The
largest professional recruitment firm in the U.S. fu~ctioning solely in the
computer sciences; its client companies pay all employment fees,
interviewing and relocation expenses. Quest is known for its deep
personal commitment to relate to each candidate as an individual with
individual goals. 3. Its professional staff averages over 6 years of
experience in EDP recruiting (additionally, staff members have direct
hands-on experience in programming, systems, hardware sales, etc.)
4. Quest is presently searChing for programmers and analysts (commercial, scientific, systems software) for over 3,500 client companies in
the U.S. Quest has openings in over 700 U.S. towns and cities. 5.
Methodology - see Questsystem.
QUESTSYSTEM (kwest sis'lem). no' 1. Discussing with an individual
what he would like to be doing in light of what he has been doing. 2.
Analyzing the realities of his objectives'as they relate to the current job
marketplace; 3. Contact1ng client companies and other Quest staff
personnel to identify positions of pos!)ible interest. 4. Introducing the
job candidate to his prospective employers by providing complete
details to each about the other, ensuring the efficacious \ use of
everyone's time. 5. Arranging interviews. 6. If emploxment offers are
extended, Quest assists in evaluating the responsibihties, compensation and opportunities (and relates tflose to the initially stated objectives). The Questsystem has been working for thousands of professionals at no expense, whatsoever. Ask your friends of their past
dealings with Quest. Then, put the Questsystem to work for you. For
additional information on this subject, please inquire directly to Quest
Systems, Inc. (All inquiries/resumes received will be responded to
immediately and in confidence.)

rnl

Call Toll Free

~ ~:~ii~;~lf~~!!:!~I@
Baltimore: (301) 788-3500 • Philadelphia:" (215) 667-3322
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FOUNDATION OF' INNOVATION.
And innovation is our client's stock in trade. We're
LRK Associates and we represent one of the top
10 employers of creative hardware and software
design professionals. If your experience matches
the areas below, consider initiating a professional

dialogue with us now. We can introduce you to a
multitude of long·range projects and programs
that will prove not only financially rewarding and
professionally stimulating, but will also afford
you a tremendous measure of personal pride.

1M I\tIEDIATE OPPORTUNITIES EXIST IN THE AREAS OF:
•
•
•
•

Documentation Engineers
Radar Software Development
Simulation Design Engineers
Mini-Computer Software Systems Design
and Development
• Command & Decision Software
Definition & Design
• Proposals Expertise For
Large·Scale Systems
In The East:

703· 790~8640
LRK Associates
Management Consultants
6845 Elm Street. Rm. 8401
McLean. Virginia 22101

• Command and Control
Software Development
• Micro·Processor Software Development
• Hardware/Software Integration
• Software Project Management
• Weapons Software Development
• Data Base Design

LRC

ASSOCIATES

U S Citizenship ReqUired
representing equal employment opportunity M/FIH

Volker-Craig Limited .. ~ .......... 287

Wang Laboratories, Inc ............ 79
Western Peripherals ............... 32
Western Union Data Services .. 154, 155
Western Union
Information Systems ........... 219
Wright Line, A Division of Barry
Wright Corporation .......... " 151

In The West:

714·848·8494
LRK Associates
Management Consultants
16371 Beach Boulevard #141. Rm. 8402
Huntington Beach. CA 92647

Xerox Computer Services ..... 128, 129
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Technical

Publishing Company

A Dun & Bradstreet Company
James B. Tafel, Chairman
John K. Abely, President
Robert L. Dickson, Exec. Vice President
Calverd F. Jacobson, Vice President-Finance
Walter Harrington, Vice President
and Controller

Advertising Offices
Eastern District Managers
A. Treat Walker,
Warren A. Tibbetts: Greenwich, Ct. 06830
35 Mason St. (203)661-5400
New England District Manager & Vice President
Warren A. Tibbetts: Manchester, N.H. 03104
112 W. Haven Rd.
(603) 625-9498
Midwest District Manager
John M. Gleason: Chicago, III. 60611
444 No. Michigan Ave.
(312) 644-3970
Western District Managers
Alan Bolte, Jr.: Los Angeles, Calif. 90035
1801 S. La Cienega Blvd.
(213) 559-5111

James E. Filiatrault: Mo'untain View, CA 94043
2680 Bayshore Frontage Rd.
Suite 401
(415) 965-8222
U.K., Scandinavia, Benelux
Intergroup Communications, Inc.
Wallace K. Ponder, European Director
Paul D. Dimmock, Regional Manager
31 Lyncroft Avenue
Pinner, Middx, HA5 lJU
England
Tel: (01) 868 9289
Cables: PACOM, Pinner
Germany, Austria, Eastern Europe
Fritz Taeuber
Sohauer Strasse 85
D-314 Lueneburg
Germany
Tel: (041 31) 43849
France, Switzerland, Italy, Spain
Gerard Lasfargues
32 rue Desbordes Valmore
75016 Paris
France
Tel: (l) 288 90 22

Northrop's enviable position as the foremost leader in the design,
development and manufacture of airborne computers, electronic
countermeasures,' and other sophisticated electronic systems is the
result of an environment of. top priority software professionals dedicated to the solution of critical problems.
To meet our ever expanding needs, challenging assignments offering
professional stimulation and career mobility are available in the following professional areas:

ENGINEERS
ANALYSTS
PROGRAMMERS
These positions require degree in electrical engineering, computer
science or related fields.
Involvement will be in one of three specific areas requiring experience in Data General NOVA/ECLIPSE or HP 2100 at the assembly
language level. Digital or analog experience helpful.

NOVA- to involve the writing of process control and
control programs.

real-time
.

HP 2100- working on operating systems, assemblers and
HP TOnS BASIC~ will involve working on automated

loaders.

acceptance and manufacturing test
procedures for production hardware.
If your career concentration has been in any of the above areas, and
you seek a climate that will exercise your talents and independence,
we invite you to consider Northrop Defense Systems Division. Address your resume with salary specifics, in confidence to:

Manager, Department DMY
Japan
Shigeru Kobayashi
Japan Advertising Communications, Inc.
New Ginza Building
3-13 Ginza 7-chome
Chuo-ku, Tokyo 104, Japan
Tel: (03) 571-8748

Technical Publishing Company
A Dun & Bradstreet Company

~
•

Business Magazines
Consumer Books
Training Systems

NORTHROP CORPORATION
Defense Systems Division, Dept.
600 Hicks Road, Rolling Meadows, I L 60008
An equal opportunity employer m/f
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'The Many Faces of

the Machine

It's direct source data entry by voice, no coding or
keypunch. Interstate's Intelligent Voice Terminal adapts
to your present information system without expensive
modification to the host CPU. Better yet, this terminal
adapts to the source-user in natural terminology,
normal format. The Intelligent Voice Terminal does the
rest. And it's available with a full line of hardware
options and peripherals:
• Expansion-Additional voice channels,
telephone-only station, industrial remote user
subsystem.
• Input-Microphone, telephone, wireless
microphone.
• Feedback-16 or 32 character display, large
40-character remote display, asynchronous serial
device, audio response.
• Mass Storage-Cassette tape, linc tape with random
access files, application control processor with disc,
host computer.
• 1/0 Peripherals-CRT display, plasma display, serial
printers, modem, keyboard printer.
Where do you use it? Any place you are
considering using an intelligent keyboard terminal but
where "hands free" or spoken language data input is an
advantage. The cost-reduction benefits can be highly
significant. Call or write Daniel E Fink, Marketing
Manager, Voice Products, Interstate Electronics Corp.,
1001 East Ball Road, P.O. Box 3117, Anaheim, CA
92803, (714) 635-7210.

INTERSTATE
ELECTRONICS
CORPORATION
SUBSIDIARY O~\T4~

Information Processing and Display.
Systems. Products. Services.

In the quarter of a century or so that computers have been used
in business, education, and government, much has been written
about their sociological impact. Studies on the growing alienation of man from his impersonal, machine-oriented culture seem
to settle on computers as the bringer of frustration and fear-the
computer is cited as an arch example of psychological "fallout"
from the age of automation. A kind of Kafkaesque picture
emerges of a future in which police, government, and credit files
contain information dooming an individual to jail, duplicate
taxes, lack of credit, etc.
The computer's side in all of this is ignored. It's misunderstood and often misused. Therefore, it is past time someone
came to the defense of the computer. The computer's image, as
we shall see, has gone from bad to worse as it has become a
common part of our everyday world.
One of the major obstacles to putting the computer into its
proper perspective vis-a-vis mankind is that the very people who
should not do so, computer professionals, are the ones who seem
to develop the worst anthropomorphisms. I have worked with
computers for about a quarter of a century, and ~ave been alternately amused and appalled at the attitudes manifested toward
them by my fellow programmers, analysts, etc.
My earliest experience of man's inhumanity to the comput~r
was the climate of fear and resentment found among staff m
computer installations. At first, I was taken aback by what I observed, and mistakenly ascribed it to resentment of me as an outsider, since I work as a consultant. However, it didn't take me
long to realize my mistake and to understand that what was
feared was the machine-as a potential replacement for the
people who used it, and, therefore, a threat to their security and
future. If any of you remember what computers were like
twenty-odd years ago and just how tedio~s it was t~ spoonfeed
them in machine language or those cryptic symbohc assembly
languages, and how poor the cost-performance r~tios ?f available systems were, you may well wonder how thiS notion ever
got started. But there it was.

Competitor ()r anti .. Christ?
The first consequence of this feeling of fear and resentment
was a spirit of competition on the part of the user of the com·puter. What happened Was that e~eryone t:ied to. ~e superhumanly-or supermechanically, If you Will-effiCient and
accurate to out-machil1e the machine. Turning in an assembly
that had' clerical errors was cause for disgrace. Wasting precious machine time by clumsy handling of cards and tapes was
regarded as sinful (you must remember that at .the ti~e I am
talking about, some twenty-plus years ago, certam quamt concepts like sin were still in vogue.)
In group efforts, the unfortunate programmer who c?mmitted one of these sins was regarded by teammates as a mmor
saboteur. And of course, the machine had the last laugh. It
snapped tapes 'gaily at two and three in the morning, .r':lining
hours of work. Thus, it contributed to unfounded SuspICIOn of
slacking on the part of that programmer, and to resentment of
his apparent incompetence.
It didn't take too long for everyone who had some contact
with the then-new computers to realize that computers weren't
going to take away jobs, but rather to create new ones. The r:t~~e
savvy programmers also realized that there would be pOSSibilIties opening up for advancement, as evolving computer departments grew, and thus a second level of competition began. This
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was, naturally, for recognition as the best person to take over
responsibility for programming, running the center, heading a
newly automated department, etc.
The poor office manager or head accountant or whoever had
been responsible for the application when it was done manually
or on electromechanical equipment found himself in a bad spot.
He got misleading information or none at all, as programmers
tried to ,show that he wasn't up to the new techniques and to ease
into his, place in the new set up.
One of these unfortunate department heads, a woman, who
thus had the added misfortune of being unacceptable as boss to
the newly emerging breed of young-programmer-on-his-wayup, was quite distressed by the changes that took place in her
once peaceful working environment. She had worked for many
years in a large, paternalistic, service-oriented firm and had had
a pleasant and" tranquil working life before the advent of the
machine. Prior to the' automation she had risen to a position of
some responsibility, had a number of bright young women
working for her, and managed to get her job done effectively and
almost effortlessly.
Then the computer arrived, and with it a number of ambitious young men. They told her one thing on Tuesday, two contradictory ones on Thursday ~md blamed their problems on her
explanations. Watching her department fall to pieces around
her, sensing the hostility among her staff and toward herself, and
not understanding where it all stemmed from, she got to reasoning out her own explanation. She asked me if, given the psychological climate I had found in my varied experience in different
installations, I didn't think the computer might be the "antiChrist" of certain religious traditions. It certainly had some of
the qualifications: it pitted people against each other and, even
then, had its devoted slaves among the technical staff.
Corporal, psychoanalyst?
I reassured her as best I could by pointing out that the antiChrist must certainly, by definition, be more intelligent than the
computer. Her idea, however, struck me as quite original and, I
thought, the most bizarre view ofthe computer Iwould be likely
to encounter. My next assignment proved me completely wrong.
I was put to studying some proposals for the use of computers by the U.S. government. There was a suggestion that they
be installed in field positions in time of war to process information about positions, reserves, troop moves, enemy strength and
whereabouts, food supplies, and the like and to come up with
decisions that would be translated into orders.
There was much soul-searching on the part of the specifiers
with respect to the rank to be held by these computers. Believe it
or not, the choice finally fell on corporal. A private could hardly
be trusted with all that information and responsibility, but a
computer couldn't, of course, be an officer. I thought it was
funny at the time-may heaven forgive my levity-for I knew
not what depths there are to the fantasy of mankind when confronted by something he doesn't quite understand. I have lived
to hear even stranger views of the role of the computer.
Among these IS the recent attempt to make the computer a
sort of poor man's psychoanalyst. The computer can't psychoanalyze, of course, but propedy programmed it can carryon a
sort of dialogue that permits a "patient" to air his woes and gives
him the feeling that someone cares. It is this "someone" that's the
rub. Now that programs have gotten more sophisticated, the
basic stupidity of the machine is almost forgotten. And the
unwary layman begins to ascribe human qualities to the
machine.
Sex symbol or drudge?
I had thought I was fairly well inured to the flights offancy of
my fellow technicians, but a recent one really got to me. A friend
who works in a large and sophisticated computing center
(they're into distributed processing) was telling me about the
latest philosophical introspections of his fellow programmers.
He is, incidentally, not a programmer but the manager of an
extensive technical project.
Like so many people who have come to similar positions
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Sooner or later,
the ultimate
data communications
test instrument
had\ to be developed . . .

Spectron· .
D-5028 Datascope
The ~ost ve~atil~ and powerful
data commumcations test instrument
available today

i

Use it as a simple line monitor. Simple, direct monitor
opera!ion, no "prog!ammin.g" necessary • Large cleartext dIsplay to sImphfy data mterpretation • Compatible
with all line disciplines, protocols, and codes
Use it as a .powerful line an~~y~er • Simpie programs
extend baSIC momtor capabditIes • Measure line
performance-on-line-using actual transmissions
• Locate complex character strings and data
exchanges easily
Use it as a complete I,ine simulator and tester. Test
software, modems, communication lines terminals-on, li!le .or. off-line •.Simulate any protocoi and line
discIplme • Momtor both test sequence and response'
N ow you can solve your data communications
problems with the Spectron D-502B Datascope-a
versatile! multi-purpose test instrument that lets you do
more thmgs better, and do them economically and
without sacrificing quality or simplicity of ope'ration.
As a monitor, the D-502B will help you isolate
software, hardware and communication problems
9uick!y and easily. ~s a line analyzer, the Datascope
IS deSIgned to make Important measurements of line
utilization, response times, block error rates arid morewith equal facility: As a line simulator and tester the
D-502B will enable you to test new software without
tying up communication facilities, test and debug new
hnes, modems and terminals off-line without risking
adverse effects to the on-line network or test lines
dynam~cally, varying response times, data rates, etc. to
det~rn:tme ,the most economical and reliable way to
optImIze network performance. All available in an
inst~ument which is as easy to use by operating and field
servIce personnel as it is by programmers and engineers.
,

See the complete Datascope family, and more,
at our booth at the NCC - No. 1858.
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344 New Albany Road
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New! 1978
Computer.
Salary Survey

Call for your Free copy today!
Are you making the kind of money you should be making?
Inflation and record demand have pushed salaries in the
computer field to all time highs. Source Edp's 1978
Computer Salary Survey and Career Planning 'Guide
lets you know whether you're keeping pace.
.
This comprehensive free report also gives you expert
advice on a variety of important career topics such as:
when you should consider a job change; what you need to
do to break into management; how to make sure you're
getting the proper exposure; why timing is so crucial in
your long range career development; how you can avoid
'
stagnation - and much more.
The 1978 Computer Salary Survey has been compiled by
Source Edp, the largest recruiting firm devoted exclusively
to the computer profession inNorth America. It's must
reading if you're concerned about your career. But call
now, it could be one of the most important 9areer
decisions. you've ever made.

the forum
through a technical career, he has a completely distorted view of
the value and role of the technician'. He longs to program,
preferably in assembler (you feel closer to the machine; you have
more control), and to use ever newer, bigger and more powerful
machines. So he programs. He moonlights doing contract programming for other firms, more for the fun of it than for what
they pay him.
He and some of his staff have finally worked out the real
motive for their love of their work. According to him, their efforts to "dominate" the machine, by writing programs that make
it do what they \\:,ant even when, sometimes, the rules of the compilers and operating systems they are using should prevent tlieir
doing so, are simply sublimations of the desire to dominate and
possess "women," or "woman," symbolically speaking. Thus,
their work is all tied up with their sex drives and the computer is
nothing more than a sex symbol. They feel they have discovered
a universal truth, although they are a bit nonplussed about
whefe the "lady hacks" fit.
This sex symbol divelopment bothers me a bit. It seems to
presage a bleak and dreary future for the computer. c<;msidering the recent programming of computers to select menus and
turn on ovens-the thin edge of the wedge for introducing them
as general household help-and the spread of computer games
playing, what more natural next phase in the marriage of man
and machine than that the bloom should fade from the sex
symbol and the computer be relegated to household drudge and
baby-sitter?
Dorothy A. Walsh

a

Ms. Walsh .is dp consultant currently working out of Rome,
where she is professor of computer science at John Cabot InternatiOnal College:

.PROGRAMMERS AND ANALYSTS
For your Free copy, call the
Source Edp office nearest you.
East:
Boston
617/482-7613
Hartford
203/522-6590
New York City
212/736-7445
Philadelphia
215/665-.1717'
Stamford CT
203/329-8411
Union NJ
201/687-8700
Washington DC
703/790-5610
Wellesley MA
617/237-3120
Midwest:
Chicago
312/782~0857

Cleveland
216/771-2070
Detroit
313/963-0510

Kansas City
816/474-3393
Minneapolis'
612/544-3600
Northfield IL
312/446-8395
Oak Brook IL
312/986-0422
Rolling Meadows IL
312/392-0244
Southfield Ml
313/352~6520

st.

Louis
314/862-3800
St. Paul
612/771-0544
South/Southwest:
Atlanta
404/325-8370 .
Dallas
214/387-1600
Denver
303/773-3700
Fort Worth
817/338-9300

Houston.
713/626-8705
New Orleans
504/561--6000
West Coast:
Encino CA '
213/995;.8866
Irvine CA
714/833-1730
Los Angeles
213/386-5500
Oakland
415/444-5955
Palo Alto
415/328-7155
San Francisco
415/434-2410
Seattle
206/454-6400
Torrance CA
213/540;'7500
Canada:
Toronto
416/364-2919

Free Employment Service
Serving Northeast, Southeast and Midwest U.S.
•
•
•
•
•
•

Scientific and commercial applications
Software development ~nd systems programming
Telecommunications
Control systems
Computer engineering
Computer ~arketin9 and support

Call or send r6sume or rough notes of objectives, salary, location
restrictions, education ~nd experience (including computers, models,
operating systems and languages) to either one of our locations.
Or check the reader service card for a free sample resume. We will
answer all correspondence from U.S. citizens and permanent resi·
dents .and will guarantee our best efforts in a professional and
ethical manner to all qualified applicants that we think we can
help. Our client companies pay all of our fees.
RSVP SERVICES, Dept. M
Suite 700. One Cherry Hill Mall
Cherry Hill, New Jersey 08002
(609) 667·4488
RSVP SERVICES, Dept. M
Suite 300, Dublin Hall
1777 Walton Road
Blue Bell. Penna. 19422
(215) 629·0595

If unable to call, write: Source Edp, DepartmentD5
721 Enterprise Drive, Oak Brook, Illinois 60521'
(When writing, please be sure to use home address and
indicate position title.)
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RSVP SERVICES
Employment Agency for Compufer Professionals
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Price/Performance. Reliability.
Datum's Series/1 peripheral systems are designed to complement your IBM Series/1 Model 3
or 5 Computers, providing expanded capabilities.
Datum offers seven or nine track magnetic tape
systems, permitting 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 attached to the system.
Datum also offers a family of removable media
Storage Module disk systems - 40 megabyte to
300 megabytes.
Software drivers for both tape and disk systems
are included, which provide software compatibility
with IBM Series/1 operating systems.
Both systems incorporate the new Datum
"Universal User's Adapter", a device that allows
connection of external devices to the Input-Output
bus of IBM Series/1 computers.
Datum provides high speed line printer systems - 300 to 900 lpm (64 characters) - which
operate without software modification. (Compatible with IBM's 4973 Line Printer operations). A
self test feature on the line printer controller provides the user with a visual performance check of
the printer system.

On site installation by DATUM customer engineers is available. Ongoing DATUM maintenance
is also available under the DATUM Maintenance
Agreement at a fixed monthly charge.
To find out more about how you can increase
the effectiveness of your IBM Series/1 computer,
contact:

~

Datum Inc
INTERNATIONAL HEADQUARTERS
Peripheral Products Division
1363 South State College Boulevard
Anaheim, California 92806
Telephone: 714/533-6333 • TWX: 910/592-1289
Telex: 68-5579
REGIONAL OFFICES:
Mid West Sales Office, Des Plaines, Ill., (312) 296-1064
East Coast Sales Office, Mountainside, N.J.,
(201) 654-5590
District Sales Office, San Jose. Ca., (408) 249-5370

SEE DATUM AT THE 1978 NATIONAL COMPUTER CONFERENCE-BOOTH 1647
EUROPEAN HEADQUARTERS: Datq,m (Electronics) Ltd., Datum House, 363 Cranford Lane, Harlington, Middlesex, U.K. Phone (01) 897·0456; Tele~
935398 DATUM G. EUROPEAN REPRESENTATIVES: Belgium - S.A.LT., Brussels, Ph. 02/376·2030; Finland - Suma Oy, Helsinki, Ph. 901644·202;
France - Reptcc, Paris, Ph. 60/36 856; Italy - C.A.I., Milan, Ph. 021271-1919; Netherlands - Technitron, B.V., Amsterdam, Ph. 020/458·755; SwedenKentele Data, Solna, Ph. 08/830·700; Switzerland - Amera, A.B., Zurich, Ph. 011571·112; W. Germany - Geveke, GmbH, Norderstedt, Ph. 040/523·5061
• OUTSIDE EUROPE: Please contact International Headquarters.
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The Teletype* model
43 teleprinter doesn't
just look good. It works
even better.
Deli vering true
30-character per second throughput, upper
and
lower
case printing in
a 132-col
umn

F!:U;tl;:rfm';j!:t;'ll;imji~;1'1t
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format, the model 43 has an exclusive, Teletypedeveloped 9-wire matrix impact printhead mechanism. This unique feature provides superior service
life as well as exceptional print quality, even on
multiple copies.
Under the cover, we kept hardware and moving
parts to a minimum for maximum reliability. Solidstate circuitry and only five modular componentsplus a built-in test capability--mean service is not
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only fast, but also
simple.
What a lot of people
have trouble believing,
however, is the model
43's low price. Because
whatever your application-time-sharing,
data inquiry/response,
or communicating point-to-point over private line or
the dialed switched network-the model 43 delivers
printing quality, reliability and serviceability at an
unsurpassed price/performance value. Plus it's
compatible with systems incorporating model 33
terminals.
The Teletype model 43. No ~§C
N
matter how you look at it, nothing
®
even comes close.
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