
















































































































































































































































































































































































































































































effects are apt to be increased tenfold. All
the storm signals are present, but in the
U.S. they are largely ignored.

Corporate efforts to automate,
proper in the eyes of management, share-
holders, and the financial community,
have deep-rooted and potentially cata-
strophic impacts on the socio-economic-
political tissue of Western society. Eur
rope is starting to be aware of these
possibilities. Nations with closely inte-
grated industrial-governmental infra-
structures have greater awareness of these
problems than those more loosely struc-
tured. Even so, solutions are not known.

Short-term unemployment trends
are likely. But far more critical are the
long-term dangers of drastic population
bipolarization. This would appear to
generate a small minority of tech-
nologically oriented elitists against a vast
majority of unskilled, nearly unemploya-
ble workers. This event, predicted by
some and doubted by others, would
probably represent the end of the road
for contemporary Western civilization as
now understood.

Whether it wants to be involved
or not, the information industry is going
to be forced to deal with these historic
political issues. The industry may, as in
the U.K,, elect to assist in the decision
making through formal structures and
societies. Or, as in the United States, the
industry may elect to withdraw as much
as possible and leave the matter to politi-
cians and self-appointed experts. Hopes
that a Jovian bolt will resolve everything
and put it right is wishful thinking. The
pathing choice is growing more apparent.
The office automation changes that are
occurring represent only a tiny and
highly localized segment of a vast, global
problem. %*

PHILIP H. DORN

Mr. Dorn, an in-
ternational data
. processing con-
sultant since
1973, has been
~in the industry
- since its formative
years. His assign-
Lo W N ments usually
involve system evaluation and se-
lection, audits of computer center
operations, and advising manage-
ment on major future trends. His
clients are in such diverse busi-
nesses as publishing, agriculture,
apparel, insurance, and heavy
industry.
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THE AUTOMATED OFFICE

THE CHALLENGE

by John J. Connell

The greatest challenge facing people in
the computer field today is not the imple-
mentation of ddta base technology, or
distributed data processing, or stand-
alone minicomputers, or telecommuni-
cations. Over time, as the political machi-
nations subside, computer executives will
learn to use whatever mixture of cen-
tralized data processing, distributed data
processing and standalone minicompu-
ters is most responsive to perceived infor-
mation processing needs.

The greatest challenge facing
people in the computer field is to define
their roles in the emerging world of the
office of the future. It is not a technologi-
cal challenge, for advanced office tech-
nologies are often an outgrowth of
machinery and techniques with which
computer people are long familiar. Itis a
people challenge—a need to introduce
and manage new technologies in an in-
tensely people-oriented world and maxi-
mize the potential of both.

Certain characteristics define the
office of the future.

It is a concept in which a number
of new technologies are being introduced
to facilitate management communica-
tions, to improve office productivity, and
to provide a more stimulating and intel-
lectually rewarding work experience for
office employees.

Implementation of the concept
requires a level of coordinated planning
never before encountered in office opera-
tions. Computer-based information pro-
cessing systems are only one of the many
elements which must be considered in
the plan. The key factor for successful
implementation is not so much the ca-
pabilities of the technologies as it is the
ability to make the technologies accept-
able to office personnel.

THE Statistics identify the office
LAST as the most labor-intensive

tivity in American life.
HOLDOUT 2°'%1Y

Further, since office sal-
aries continue to rise with infiation, and
since the demand for office-oriented ser-
vices is increasing in response to internal
requirements and external stimuli, there

is a growing management interest in new
approaches, technological and other-
wise, to improve office productivity.

However, each innovation devel-
oped to address this productivity
problem must cope with the human fac-
tors which dominate office operations.
The statement that the office is the last
corporate holdout to the tide of automa-
tion is true. Office personnel, especially
at the middle management level, resist
technology, believing that it is rigid,
structured, unforgiving of errors, and a
constraint on personal creativity.

Computer people claim to have
automated many office functions. In fact,
the functions automated—payroll, bill-
ing, inventory, etc.—had already been
organized into a processing system of
some type which was then converted to a
computer-based processing system. The
general office has not been affected to
any great degree by computers and, as for
management, to this day technology
stops at the manager’s door.

People, then, are the key ingre-
dient in the office, and any attempt to
introduce technological innovations
must recognize this fact. Furthermore,
office personnel are seeking greater job
satisfaction. They are no longer willing to
put up with routine, monotonous jobs.
They want intellectual stimulation and a
feeling of participating in the essentials
of’the enterprise. Technology must recog-
nize and respond to this need.

There have been many
technological innovations introduced
into the office over the years, specific
products designed to solve productivity
problems in specific areas of the business.
Word processing is a good example—a
typewriter with a memory and playback
capability, supplemented recently with
microprocessor-based text editing and
video terminal capabilities and other
features. An entire industry with over a
hundred suppliers is aimed at reorganiz-
ing the secretarial function and improv-
ing productivity in correspondence
preparation. '

Micrographics is enjoying similar
growth—again, a specific function aimed
at improving productivity in a specific



Now you can see

all your

Introducing the first CRTerminal
with RCA Service Company behind it.

It's microcomputer-based, to be
flexible enough to go with your
existing programs.

And it’s intelligent enough to be
programmed to your application
requirements.

Everything from taking orders
and making reservations to priority
inter-office telecommunications.
Testing included. .

With our new CRT, you can
program a whole spectrum of editing
and form generating systems. Virtually
any mode you want.

favorite

on RCA.

Programs developed in your
host system may be down-loaded
and executed in RAM.

You'll have two input/output
ports, one for a communications
interface and one for a printer or
other peripheral such as a floppy
disc. And you have an optional third
I/O port available for maximum
flexibility.

You'll have RCA telecommuni-
cations specialists to help you get
the most out of it. And our own
nationwide service specialists to
make sure you keep on getting it.

Day after day, year after year.

RCA Service Company, A Division of RCA
Data Services, Bldg. 204-2.
Camden, N.J. 08101

I'd like more information immediétely on RCA'’s
CRTerminal and how we can benefit from it.

Name
Title
Company/Organization

programs

And with RCA'’s leasing: program,
you won't have a down payment.

We think you'll find it's more
advantageous than buying. Send
the coupon for all the details.

This is one program you won't
want to miss. :

K-192

City
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Address

Data
Services
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Introducing the new member
of our growing family...

IMPACT NESEm IMPACT B
2250 - 1500

Call John Sterling (800) 327-6422 or (305) 725-5500 or Documation’s local representative: Atlanta, GA 955-0309 [ Baltimore, MD 301-667-4130
Birmingham, AL 833-3300* (I Boston; MA 890-2650 [ Cleveland, OH 831-0695 (1 Dallas, TX 661-5256/750-6160 (3 Denver, CO 758-8775
Detroit, Ml 353-8181 (O East Meadow, NY 794-1186 [] Greenwich, CT 869-4123 [ Hartford, CT 278-2010 O Houston, TX 932-9172

Irvine, CA 752-8782 [ Jacksonville, FL 398-1470* [0 Long Beach, CA 595-6775 L1 Miami, FL 592-9655 [J New York, NY 695-4195

Newark NJ 686-5223 [3 Oak Brook, IL 920-0551 [} Philadelphia, PA 337-2850 [J San Francisco, CA 574-4060 [ St. Louis, MO 576-6840
Washmgton DC 827-0220 3 International Offices: London—Staines 61124 (1 Paris 686 8007 [3 Germany.0611-:762 055 (3 Spain 416 87 60

*Service Only
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ADM 42

300 Series VDP 410
Ballistic Printer .

i
$
¥

"VDP 1000




These products were

designed by our customers.

At Lear Siegler, we listen to our
customers.

As a result, we build all our products
from your point of view. So you get what
you want, and we get what we want.

That's the way we've always done things
at LSI. And it's the way we'll always
do them.

Qur new line of products reflects that
philosophy. All five products come with
features you said you needed.

THE ADM-31 PROVES
2 PAGES ARE BETTER
THAN ONE.

A lot of people need a smart terminal
with a full two pages of display. But
can't get them. Not even on terminals
costing several times what they want
to spend.

So we listened. And then gave them
the ADM-31. A low-cost, high-reliability
desktop CRT terminal with a full two-
page display. As standard equipment—
not as an option.

We made the ADM-31 completely self-

contained, with a keyboard, control logic,

character generator, refresh
memory, and interface.
Along with full editing,
formatting, and pro-
tected fields capabili-
ties. What's more, it
has a microprocessor
which makes it even
more reliable and
sasy to use. And
the ADM-31's
behavior modifica-
tion even gives you
3 factory installed
personality.

If this sounds like
‘ust the thing you need,
t should come as no sur-
prise. After all, you were
‘he one who told us what you wanted.

THE ADM-42 DOES EVERYTHING
BUT THINK FOR ITSELF.

Our customers told us they wanted
3 semi-intelligent terminal.

One with flexibility of format, security,
aditing, interface, and transmission. They
wanted a full two-pag~ lisplay as stan-
dard equipment. An optionally extended
memory capable of adding data space
1p to a maximum of 8 pages. Behavior
modification. 16 function keys for 32
separate commands. And a 25th line
astablished and reserved exclusively for
status indicators and messages up to
79 characters.

So our engineers designed the
ADM-42.

A terminal that actually seems to get
smarter the more you use it.

THE 300 BALLISTIC™ PRINTER
COMES WITH BELLS & WHISTLES
STANDARD.

Our customers said
they'd like to see bells &
and whistles as standard
equipment.

And that's what we gave them.

The 300 is a low-cost printer with a
built-in microprocessor that gives yo
15 switch selectable form lengths, 15
perforation skip over formats, and
full horizontal and vertical tabulation
control. Plus a non-volatile forms reten
tion system that retains these program-
mable settings when power to the printer
is turned off.

And like all our Ballistic Printers,
the 300 dependability originates with its
ingeniously simple, patented Ballistic
Print Head. Which lets it purr along at
a respectable 180 cps.

So when you buy our
300 Series Ballistic Printer,
there's only one thing we

won't offer you much of.

Options.

Because, on the
300, most of them are
standard.

OUR VDP-410
KNOWS HOW TO
KEEP THINGS
UNDER CONTROL.

Alot of OEMs
said they needed a
building block for
system development.
Something that would give
them the flexibility to configure a variety
of systems.

So we built the VDP-410. The intelli-
gent controller in the plain brown box.

It's a low-cost, 16-bit CPU with enough
speed and ports to support a variety of
peripherals. And it lets OEMs build a
multitude of systems. From communica-
tions controllers without external storage
capabilities, to sophisticated timesharing
systems with a string of terminals, print-
ers, and disks. '

The OEMs said they wanted some-
thing simple, intelligent, and, powerful.
So we built it.

Because what was a good idea to
OEMs turned out to be a real brainstorm
for us.
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THE VDP-1000
SPEAKS YOUR LANGUAGE.

People told us they needed a com-
plete small data system with the attri-
butes of larger, more expensive systems.

So our engineers came up with the
VDP-1000.

It comes standard with
diags 2 choice of BASIC,

COBOL, or ASGOL*
B programming lan-

guages. A virtual
memory operating
system (VMOS).
A 16-bit CPU, 32K,
16-bit words of dynam-
ic RAM, the world-
renowned DumbTerminal™
a 180 cps, bi-directional
300 Ballistic Printer, and a 10 megabyte
cartridge disk. The VDP-1000 is also
available with a 1.25 megabyte floppy disk.

Once you've got the basic system, you
can add additional storage as you need
it. Or want it. It's up to you.

ALL OUR SMART IDEAS
EVOLVED FROM A DUMB ONE.

That means the proven reliability
and cost-effectiveness of the Dumb Ter-
minal go into everything we make. And
we make something for just about any
requirement you may have. That's why
weTe known as the complete terminal
company.

That's the way you wanted it.

And the fact that we listen to you
is what keeps you coming back to us.
Again and again.

Lear Siegler, Inc./Data Products Divi-
sion, 714 Brookhurst Street, Anaheim,
CA 92803; (800) 854-3805. In California
(714) 774-1010. TWX: 910-591-1157
Telex: 65-5444.

Dumb Terminal™ terminal is a trade-
mark of Lear Siegler Inc., Data Products
Division *ASGOL is a copyright of RMD
& Associates, Inc.

Lear Siegler, Inc.

We hedr you
thinking.

LEAR SIEGLER, INC.
DATA PRODUCTS DIVISION
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Dp managements must discard their technical mantles

and become businessmen.

area of the business—in this case, docu-
ment storage. Microfilm, long looked on
as an archival storage medium and justi-
fied based on space savings, has now
become an operating medium in roll,
aperture card, or fiche form.

Interest in better conferencing
techniques is rising, spurred by the trend
toward participative management and an
increase in management meetings. New
developments in audiovisual facilities,
and tele-, video-, and computer-con-
ferencing are all intended to make meet-
ings more effective.

Electronic mail, reprographics—

-the list goes on. But this is not new. What
is new, and what is important to manage-
ment, is that technicians, heretofore sep-
arate and independent, will soon com-
municate directly with one another,
closely interrelating all office disciplines
via telecommunications. This imposes a
requirement for planning of office opera-
tions on a scale never before contem-
plated. The management concern is that

-most office personnel are not organized,
trained, or prepared for such major plan-
ning efforts.

As an example, communicating
word processors are now available with
the ability to create correspondence in
magnetic form in one location, transmit
it electronically, and reproduce it in hard
copy form in another location. Planning
requires coordination among the sending
unit, the telecommunicating unit, and
the receiving unit. It sounds simple; the
computer people are accustomed to such
coordinated planning in developing
computer-based systems—however, office
personnel are not. The three parties in-
volved probably report to different de-
partment heads, in different locations,
and with different motivations and pri-
orities, who have never been called upon
in the past to coordinate their office
operations.

Multiply this by the ability of
word processing equipment to communi-
cate with reprographics equipment and
reprographics equipment with micro-
graphics equipment, with advances in
electronic mail and the potential of elec-
tronic office systems, and it becomes ap-
parent that the need for coordinated
planning of future office operations is a
paramount consideration. Add to this the
extraordinary advances being made in
the field of telecommunications—cus-
tomized satellite networks, packet
switching, electronic PBX’s, fiber optics—
and the planning need becomes a major
management problem.

Going one step further, develop-
ment of coordinated plans for future

168 DATAMATION

office operations requires that one deter-

mine what the function of the office is,
and how various office technologies help
carry out that function.

NEW All of the new technologies
LEADERS have one characteristic in
IDEAS ' common: they help man-

agement communicate.
The way in which management
organizes an enterprise, the hierarchical
structure, the span of control ground
rules, etc., is based upon perceived busi-
ness requirements and a given commu-
nications capability. Introduce a technol-
ogy which improves that capability
substantially and new approaches can be
taken to the basic organization of the
enterprise. Hierarchical levels can be
eliminated, spans of control extended,
middle management personnel utilized
more effectively, better coordination in-
troduced in responding to changing busi-
ness conditions, etc. Thus, the office of
the future is not limited to the concept of
the automated or the electronic office;
rather, it is one in which senior manage-
ment can consider entirely new ap-
proaches to organize, manage, and
control the enterprise.

Once senior managers learn of
this potential, they will participate per-
sonally in deciding who will be assigned
leadership roles in office of the future
efforts. They will certainly consider com-
puter personnel; but they will also con-
sider word processing personnel, who
have been on the firing line in introduc-
ing an improved management commu-
nications capability into the world of the
manager and the secretary; general ad-
ministrative personnel whose knowledge
of office disciplines and the associated
human factors is of vital importance; and
telecommunications personnel, who are
responsible for the key underlying tech-
nology.

In some cases, management may
decide that the office of the future could
have such a profound effect on the man-
agement process that it warrants senior
leadership from the ranks of general
management.

How can computer people
p peop

OF compete for leadership roles

DP'ERS m this new field? Certainly,

they should play an important
role, for they have mastered the technol-
ogy, applied it successfully to many busi-
ness operations, and are experienced in
developing coordinated plans within
their own operations. They have carved
out an important niche in business orga-
nizations—but that niche may turn out to

be a deterrent; in many cases, it is based
not so much on management’s percep-
tion of the importance of the information
processing function as it is on manage-
ment’s lack of understanding of the func-
tion. To successfully participate in the
management planning for the auto-
mated office, data processing manage-
ment must do several things. First, they
must discard their technological mantles
and become businessmen, interested in
results rather than processes. Second, dp
management must recognize and re-
spond to the fact that technology in the
office, to be successful, must be adapted
to office workers, not vice-versa. The
power of chip must be used to make
machinery easier to use, more flexible
and adaptable, more forgiving of errors,
and less threatening.

Third, computer people should
recognize that general office personnel,
though less knowledgeable than they
about technology, are far more knowl-
edgeable about how an office operates,
and that knowledge is vital in planning
for the office of the future. Fourth, they
should participate in joint efforts to pool
the knowledge and experience gained in
introducing computer-based systems
with the practical day-to-day experience
of other office personnel.

With computer technology be-
coming increasingly more effective in
providing management with information
about the business, with a variety of new
office technologies helping management
communicate better, and with telecom-
munications tying it all together, the of-
fice of the future promises to be an
enriching and intellectually stimulating
environment. Planning for and manag-
ing the move into the office of the future
will without doubt be one of the most
challenging assignments of the next dec-
ade. #*

JOHN J. CONNELL

- Mr. Connell is

~ Executive Director
of the Office

- Technology
Research Group,
. Pasadena,
California. The
group is an
association of
executives from major corporations
who are concerned with staying
abreast of office of the future
developments and influencing the
direction which those developments
take.




Compare the new
Sanders Graphic 7 with other
interactive terminals.

" Youlldrawa graphic conclusion.

Sanders’new Graphic 7 is an in-
telligent 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.

And your operators will be able
to handle your Graphic 7 after a

. 10-minute briefing, because it works

with a one-button initialize.

Application programs? Our
Fortran-based graphic support
package can reside in any host that
supports Fortran.

And with the intelligence at the
terminal, there’s minimum impact
on the host. You can do more
work faster.

Sanders experience? Our
graphic terminal systems are used

in computerized production projects.

Tire-tread design. Avionics defense

CIRCLE 129 ON READER CARD

systems. Flight training. Land-use
management. Air traffic control.
And dozens of other areas.
Compeatible, fully equipped,
low priced. What other graphic
conclusion can you draw than the
new Sanders Graphic 7? Send for
specs and specific applications.
Sanders Associates, Information
Products Division, South Nashua,

SA A@ NH 03061.

603-885-5280.
TWX: 710-228-1894.
SANDERS
ASSOCIATES, INC.
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Sperry Univac minis are doing

In Portland, Oregon, Sperry Univac
minis help the Police Bureau come to the
rescue hundreds of times a day. :

Because Boeing Computer Services has
computerized all of Portland’s emergency
services with Sperry Univac Series 77 minis.

Now when a citizen reports a crime,
our minis verify the address. Examine the
surrounding area for similar calls, haz-
ards, and temporary situations (such as
streets under repair). And suggest which
units should respond to the call.

This futuristic system coordinates dis-
patchers and officers and keeps them con-

170 DATAMATION

stantly updated. Much of the paperwork
required of field officers is eliminated. And
the data base it generates is used for uni-
form crime reporting and resource allocation.
Boeing Computer Services has found
that our minis are cost effective and can han-
dle the job efficiently and with real-time speed.
The Sperry Univac minis used in Port-
land are just part of our complete family of
minis. One and all of them are supported
by our powerful software.
If you have a system application, we
undoubtedly have a mini that's just right
for it. Whether it be business data process-




alarming things i in Portland.

- ing, scientific, instrument control, or data
communications.

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

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

We'd like to hear from you. Even if your
system application isn't as arresting as the
one in Portland.

SPERRY UNIVAC IS A DIVISION OF
SPERRY RAND CORPORATION
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Now is the time for critical assessment.

A SCIENTIST’S VIEW

CONTROVERSIES AND

by Joe Weizenbaum

It is, in a way, surprising that the com-
puter field is as nearly free of controver-
sies as it appears to be.

There are, of course, disagree-
ments, and some of them occasionally do
rise to the level of controversy. Years ago,
for example. there were people who
thought that floating-point arithmetic
was an evil because it would encourage
people-to apply computers to problems
before they understood enough of what
they were doing to be able to predict the
scaling of their variables throughout the
whole course of computation.

Today there are disagreements
over programming styles, computer ar-
chitectures, ways of realizing computer
system security, and so on. But, on the
whole, such differences of opinion are
just that—differences of opinion, not con-
troversies. Observers from another field
would, [ think, be most impressed by an
apparent unanimity of views in a field so
large as the computer community. Where
else are so many scientific and technical
workers so much of one mind?

OPTIMISM  The unifying thread is. I

AND believe, fervent optimism.

And that optimism ap-
CRITICISM pears justified. Never be-
fore in the history of technology has there
been a development whose every mea-
sure of technical progress grew exponen-

At left...Dr. Weizenbaum is professor
of computer science at M.L.T. and a
member of M.L.T’s Laboratory for
Computer Science. He is also the
author of Computer Power and
Human Reason, published by
Freeman, Inc.

tially from the beginning and which has
sustained that growth without interrup-
tion. Indeed, this explosive growth has
created a momentum which has confer-
red on the field another characteristic
perhaps unique to it among scientific
endeavors: an orientation to the future so
pervasive that it swamps all attempts to
look back—especially to look back criti-
cally, or even to examine itself critically
at all.

But the field’s immunity from
critical thinking, hence from criticism,
hence from controversy, is not total.
What critical assessment there is, is born
of the optimism that also very nearly
drowns every critical voice. This critical
assessment seldom surfaces explicitly
and, when it does, it is greeted either by
cries that it is “philosophical” and there-
fore, by a curious logic, irrelevant, or it is
met by a stony silence. There are, to be
sure. occasional debates on university
campuses, but it is rare to see a journal
article by a technological optimist which

_ attempts to state “the problem™ and to

answer the critics.

“The problem” is, of course, the
one raised by the slogan “artificial intel-
ligence” and by the images that slogan
creates in the minds of workers in the
computer field, and in those of the gen-
eral public.

As a sometime critical commenta-
tor on the sayings and doings of the
artificial intelligence community, 1 was
happy to see no less an authority than Dr.
Herbert A. Simon, surely a ranking
leader of the aI field, write an article in
which he at least alludes to a debate
which I consider to be of the utmost
importance.

Dr. Simon writes that the most
important question with respect to what

the computer means for man and society

RESPONSIBILITIES

is “what (the computer) has done and
will do to man’s view of himself and his
place in the universe.”! I agree with him.
I must, however, quarrel with his precise
formulation of that question and with his
assertion that “attacks on the computer”
are focused on the claim that it, the
computer, “causes people to be viewed,
and to view themselves, as ‘machines.” ”

There are, to be sure, people who
are critical of some of the ways the com-
puter as an instrument and computation
as a metaphor are being used in society. 1
am one of thém. But, at least to my
knowledge, no responsible critic attacks
the computer as such or believes comput-
ers “cause” anything. This point may
well be perceived as trivial. But it is not.

The habit of speech, and it surely
reflects a habit of thought, that makes
instruments reponsible for events, leads
directly to speaking and thinking of sci-
ence and technology as autonomous
forces and to the idea of technological
inevitability. It leads finally to the propo-
sition that man is, after all, impotent to
struggle with powerful impersonal agen-
cies of his own making over which he has
lost control, and that he is therefore
justified in abdicating his responsibility
for the consequences of his acts.

Dr. Simon goes on to say: “What
the computer and progress in artificial

-intelligence challenge is an ethic that

rests on man’s apartness from the rest of
nature. An alternative ethic, of course,
views man as a part of nature, governed
by natural law, subject to the forces of
gravity, and the demands of his body.
The debate about artificial intelligence
and the simulation of man’s thinking is,
in considerable part. a confrontation of
these two views of man’s place in the
universe. It is a new chapter in the vital-
ism-mechanism controversy.”
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AS COMPUTERS GET SMALLER
THE MARKET GETS BIGGER.

Remember yesterday’s huge central-
ized computers? Because of their high
price, users were forced to put all
their eggs in one basket. An industry
pioneer once said that a business that
did all its work on a huge centralized
computer was like a business where
the president opened every piece of
mail that came to the company.

Today’s huge computers are shar-
ing the limelight with the smaller
ones. It makes sense.

Because as computers and their
prices have gotten smaller, they've
found their way into remote places
and are doing jobs unheard of a gen-
eration ago. Jobs in medicine, educa-
tion, transportation, communica-
tions, banking, insurance . .. they’re
even sneaking into the home.

DDA T AMATIONN.
pS-nigl

RTERTATCRMAL EDMOM. DOge 190A

INTERNATIONAL DP

Ao comvertng e e shonng 16 rhcass GOtk OCR, Nory ared s e 5 g,

So this remarkable industry just
keeps growing . .. from sales of $2.5
million in 1957 to $25 billion in 1977
with another $25 billion overseas.
With no end in sight. EDP profes-
sionals are the people who have made
it all happen ... the designers who
have made the huge computers small
and the users who have made the
small computer market huge. And
DATAMATION magazine has been
there all the time, keeping pace with
the pace setters ... now 124.000 of
them spread around the world mak-
ing the fastest growing market in the
world grow even faster.
TECHNICAL PUBLISHING COMPANY
A Dun & Bradstreet Company
35 Mason St.Greenwich, Conn. 06830 -
(203) 661-5400
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MODESTY ASIDE, THE TALLY T-2000
IS THE MOST RELIABLE
(AND LOWEST COST OF OWNERSHIP)
LINE PRINTER YOU CAN BUY.

Tally’s long term reliability is unmatched in the printer
industry. Extended usage does not affect performance.
Even after years of operation. Field tests prove it!
And this steadfast reliability is from a 200 line per
minute printer that doesn'’t require lubrication or
adjustments of any kind. No preventive maintenance
is ever needed; there are no duty cycle limitations.

TALLY
PRINTERS
WORLDWIDE

OEM SALES OFFICES
Boston (617) 272-8070

New York (516) 694-8444
Chicago (312) 325-9788

Los Angeles (213) 378-0805
Miami (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
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BUSINESS SYSTEMS SALES

Tally's “up-time” performance means extremely
low operating costs. Couple this with our low pur-
chase price and it adds up that the Tally T-2000
offers the lowest cost of ownership available.

The reason for this superior reliability is the
proven and patented print comb mechanism. Based
on the simple design premise of moving light masses
over short distances, it's impervious to wear or mal-
function. As a bonus, it delivers page after page of
outstanding print quality.

Tally Corporation, 8301 S. 180th St. Kent, WA
98031. Phone (206) 251-5500.




“l am encouraged by the recognition that artificial
intelligence has something to do with ethics...that it raises
the deepest possible philosophical questions.”

I am encouraged by
AND this recognition of the

fact that artificial in-
INTELLIGENCE

telligence has some-
thing to do with ethics and that it raises
the deepest possible philosophical ques-
tions; questions, that is, about the place
of human beings in the universe, even
though this characterization of what di-
vides the artificial intelligence enthusi-
asts from their critics is upside-down.

Artifacts are not part of nature;
else everything to be found in the uni-
verse is part of nature and then to so label
some particular thing or being would be
to say nothing. The critics to whom Dr.
Simon alludes insist on distinguishing
between human beings, whom they do
consider part of nature, and artifacts,
such as computers, that are not part of
nature. Human beings are to be treated
with respect and contemplated with awe.
Computers, too, may inspire respect and
awe—but really, save for idolatry, only as
reflections on their human architects. Of
course, human beings are part of nature;
of course, they are governed by natural
law, etc.

George A. Miller once lamented
in an unpublished manuscript that:
“Many psychologists have come to take
for granted . . . that men and computers
are merely two different species of a more
abstract genus called ‘information pro-

176 DATAMATION

cessing systems.” The concepts that de-
scribe abstract information processing
systems must, perforce, describe any par-
ticular examples of such systems.”
Psychologists were encouraged to
take such a view of human beings by the
repeated assertions of such leaders of the
artificial intelligence movement as Dr.

“Simon that, from an information pro-

cessing point of view, “‘the whole man” is

- “quite simple”? and that the ability of

computers to think, learn, and create will

“increase rapidly until—in the visible fu- -

ture—the rtange of problems they can
handle will be coextensive with the range
to which the human mind has been ap-
plied.””3

ABSTRACTIONS The really deep con-
troversy has nothing
whatever to do with
vitalism. It is about
the extent to which science, or indeed
any other single perspective, can lead to
an understanding of man or, for that
matter, of any other part of nature. My
own view is that human beings, as parts
of nature, are to be understood by what-
ever means we have for understanding
nature. Science provides certain of those
means. But science must necessarily pro-
ceed by simplifying reality, and the first
step in its process of simplification is
abstraction. The information processing

metaphor leads to particularly powerful
and hitherto unattained abstract charac-
terizations of certain aspects of man’s
mental functions. But they are abstract
characterizations and they are simplifica-
tions of the reality they mirror. Dr. Simon.
appeals to the way computers process
information as a model for human cogni-
tion, for example, when he writes: “The
elementary information processes under-
lying human thinking are essentially the
same as the computer’s elementary infor-
mation processes” (my emphasis). He
says. as of course he must, that the two
processes he is discussing are “essen-
tially” the same. None of us can avoid
having to make value judgments about
what aspects of whatever we are studying
are “essential” to our purposes and what
aspects to leave out of our consideration.
But leave out some we must. Neither the
computer metaphor nor any other drawn

“from the armamentarium of science

alone yield a complete understanding of
any natural phenomena, let alone of the
whole man. The computer’s information
processes may serve as a model of more
or less heuristic utility for human infor-
mation processes. But every model has
limitations.

Another belief that Dr. Simon
wrongly attributes to critics is that: . . .
knowledge can be dangerous . .. (and
that) the attempt to arrive at a full expla-
nation of man’s ability to think might be
especially dangerous.”

Partial knowledge is dangerous
when the knower believes it to be com-
plete. It is, in my view, certainly one task
of scientists (and of others as well) to
humbly strive for ever more nearly com-
plete explanations of the phenomena of
the world. I say “humbly” because only
humility can guard against the arrogance
of believing we understand completely
when, in fact, we can understand only
partially. Systems of thought—one might
well say “ideologies”—that have in the
past arrogantly promised “full” explana-
tions, have usually proved catastrophic to
both their adherents and to innocent
bystanders.

Dr. Simon also bravely writes that
“knowledge is better than ignorance.” By
asserting that, in the context of dis-
tinguishing his position from that of crit-
ics, he invites the inference that critics
prefer ignorance to knowledge. I reject it,
of course. Suggestions of this kind lead in
the not-so-very-long run to the absurd
charge that all critics of any aspect of

science and technology are fundamen-

tally anti-intellectual. Again, it seems to
me, this turns the issue upside-down: It is
not those of us who seek to understand



No one can let you
plug in to Colorgraphics
as easy as...

-
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Ramtek.

Color adds information and clarity to any display.
Color increases operator efficiency. In every application,
color works harder.

Now, Colorgraphics from Ramtek makes it easy

for you to upgrade your terminals.
Easy, because conversion is as simple as unplugging t

the old and plugging in the new.

Easy, because writing programs is so Finding out more is just as easy. Call your nearest
uncomplicated you can be displaying your first Ramtek Office. Or, write: Ramtek, 585 N. Mary Ave.,
colorgraphics in half-an-hour. Sunnyvale, CA 94086.

Easy, because Colorgraphics is the only complete The complete terminal family is ready to plug in.
family of raster scan colorgraphics terminals. A.The 6110, our lowest-priced true colorgraphics

Easy, too, because stand-alone colorgraphics terminal. B. The 62004, more capabilities per dollar than
terminals let you develop your color software without any comparable terminal. C. The 6310, the highest
costly CPU overhead. resolution raster scan color terminal made.

ramtek

Our experience shows

REGIONAL OFFICES: Sunnyvale, California {(408) 735-8400 - Newport Beach, Cdlifornia (744) 979-5351 - Dalias, Texas (244) 422-2200 - Huntsville, Alabama
(205) 8377000 - Cleveland, Ohio (216) 464-4053 - Washington, D.C. (703) 960-3550 - Boston, Massachusetts (617) 8627720 - West Germany (0611) 771070




There’s a saying:

“Plus ca change,

plus c’est la méme chose’

b

(“The more things change, the more they stay the same”)

In 1961, Leasco launched operations in the
independent computer leasing business.

Seventeen years later, Leasco remains a pioneer
in developing techniques to meet the challenges of
a rapidly changing computer technology and

financial environment.

For more information, please contact:

United States

Leasco Capital Equipment
Corporation

919 Third Avenue

New York, NY 10022
Phone: 212/750-7500

Leasco

120 Express Street
Plainview, NY 11803
Phone: 516/433-6700

Leasco

44 Montgomery Street
San Francisco, CA 94104
Phone: 415/788-2620

Leasco :

2018 Perimeter Center East, N.E.
Atlanta, GA 30346

Phone: 404/393-0100

Latin America

International Computer Comercio
& Importacio Ltda.

Rua Sergipe 475 Conj. 612/01243
Séao Paulo (SP) 01243 Brazil
Phone: 257-7314
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Canada

Leasco

2 Lansing Square
Suite 1108
Willowdale, Ontario
M2]J IT5 Canada
Phone: 416/493-8567

England

Leasco Ltd.

Reliance House

150 Bath Road

Maidenhead

Berkshire SL6 4LD, England
Phone: Maidenhead (0628) 23391

France

Leasco S.A.

264 rue du Faubourg Saint-Honoré
75008 Paris, France

Phone: 764-1166

|leasco
A d;gljgnce Company
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Seventeen years later, Leasco still provides the
world’s leading companies with the best possible
lease agreements obtainable.

And, Leasco’s clients today have the benefit of
its in-depth experience.

West Germany

Leasco GmbH
Montanusstrasse 1, Bensberg
5060 Bergische Gladbach 1,
West Germany

Phone: 2204 54047/9

Italy

Leasco S.p.A.

Via Puccini 3

Milano 20121, Italy
Phone: 87 92 20
Switzerland
Leasco AG
Grienbachstrasse 17
6300 Zug, Switzerland
Phone: 042 31 8587
Belgium

Leasco (Belgium) SA

Avenue des Gloires Nationales 98
B.P. No.4

1080 Brussels, Belgium

Phone: 426 98 82



the world from a number of different
perspectives, including the scientific one,
who prefer ignorance to knowledge. It is
those who, blinded by their faith that
science can yield “full” explanations,
prefer to remain ignorant of whatever
knowledge other ways of knowing the
world have to offer.

THE SCOPE The questions which de-
OF fine the controversy be-

tween unrestrained com-

SCIENCE puter enthusiasts and
their critics revolve about concerns over
the scope of science and of scientific
rationality. They are really questions
about the power and of the limitations of
a variety of ways of knowing the world.
It is, in my view, unfortunate that

there is not more debate on such impor-
tant points in the computer community—
and by debate here I mean specifically
exchanges of views in the computer com-
munity’s professional literature. We have
seen the computer begin as a mere in-
strument for generating ballistic tables
and grow to a force that now pervades
almost every aspect of modern society. In
an important sense, it has already tran-
scended its status as a mere tool to be
applied to specific tasks. It has become a
symbol, indeed a source, of questions
that were in earlier times asked only by
theologians and philosophers but which
have now, in part because of the role
computers and computation play in the
world. attained immediacy and urgency.
The history of science and tech-
nology of the post-war era is filled with
examples of reckless and unreflective
“progress” which, while beneficial or at
least profitable to some in the short run,
may yet devastate much life on this
planet. Perhaps it is too much to hope,
but I hope nonetheless that as our disci-
pline matures our practitioners will ma-
ture also. that all of us will begin to think
about what we are actually doing and
ponder whether, whatever it is, it is what
those who follow us would want us to
have done. #*
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1. H.A. Simon, “What Computers Mean
For Man and Society” (Science. vol. 195,
18 March, 1977).

2. H.A. Simon The Science of the Artifi-
cial (MIT Press. Cambridge, Mass..
1969).

3. H.A. Simon and A. Newell, “Heuristic
Problem Solving: The Next Advance in
Operations Research™ (Operations Re-
search,” vol. 6, Jan-Feb 1958).
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/Stocking

genuine DEC computer
spares

call

Rad 0. Radgo is stocked and staffed to help
you w1th your requirements for most general pur-
pose K&M series and many computer spare modules
manufactured by Digital Equipment Corporation

— at factory prices. We also
stock a large assortment of d n
3988 McMann

COMPUTER SUPPLIES.
Cincinnati, Ohio 45245

Outside Ohio:
(800) 543-1986

Call today: a

(513) 752-6880.
CIRCLE 11 ON READER CARD
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Why you should attend

Communication Networks 79
o The executive who knows how to tie all the elements of

his organization together via a communications network is

the leader of tomorrow!

o Learn how to plan for new Packet Networks, including
AT&T's ACS!

o See how effective planning will enable you to take advan-

tage of new network architecture!
o See how Electronic Mail and the Office of The Future will
impact the way business is done today!

o 3 full days, 40 sessions, 150 speakers. You get more at
Communication Networks 79!

Why your company should exhibit

at Communication Networks 79

o The Decision-makers will be here because of the most
comprehensive program ever presented!

o The Policy-makers will be here to help frame the new
regulatory policies vital to the future of communications!
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IMAGE/FACSIMILE
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Vi COMMUNICATION NETWORKS °79
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60 Austin Street, Newton, Massachusetts 02160

Produced by The Conference Company (617) 964-4550

CASH IN ON THHIS $40 BILLION DOLLAR MARIKET.

I'm interested in Communication Networks 79. Please send me:
[ O A reservation for exhibit space [ Registration details
name title__
company
address
city state iip
phone

180 DATAMATION



What’s on the horizon in Chicago
April 9-12, 1979?

Hints: It's the largest data communications conference and exposition in the world.
I's the second largest computer-related show in the United States.
It's the only major computer conference to be held in the Mid-West in 1979.

Quite a town,

Itll be even better
on April 9 through 12, 1979.

Chicago!

data communi-
catlons show
that was such
a big hit in
‘Vegas last
March?

Right — but now
it's even bigger and better.

They're going to be great, too —
because anyone with something
Important to say about
data communications,
will say it at INTERFACE '79...
the conference that will be
attended by an anticipated
15,000 DP and Datacomm
professionals.

How about
the program
sessions?

0.k Jil bite he 7th Annual INTERFACE 7
happening National Conference
fffgn? and Exposition at
McCormick Place.

Ailmost all the exhibitors
who were in:‘Vegas have
already signed up for '79.
\ There will be over 800 exhibltor
booths; over 225 exhibltors
for INTERFACE '79.

How do |
get more
information?

In Massachusetts, call

Easy. Just call
The INTERFACE GROUP
- toli-free at (800) 225-4620.
(617) 879-4502.

The whole town is talking about
Sy Data Communications

RAINTERFACE 79

McCormick Place, Chicago
April 9-12, 1979

Co-Sponsored by DATAMATION Magazine

The Seventh Annual National Data
Communications Conference and Exposition

Conference and Exposition Management by
THE INTERFACE Group

160 Speen Street, Framingham, MA 01701
Call toll-free (800) 225-4620.

In Massachusetts call (617) 879-4502.



CALENDAR

JANUARY

NRMA 68th Annual Convention and Retailers Business &
Equipment Exposition, January 14-17, New York City.

Contact: Convention Coordinator, National Retail Merchants
Assn., 100 West 31st Street, New York, Ny 10001 (212) 244-
8780.

Hospital Information Systems Sharing Group Meeting &
Exhibition, January 15-17, Newport Beach, California.

Implications of the changing health care industry on informa-
tion system requirements. Contact: Clair Naylor, Advanced
Health Systems, 54E South Temple. Salt Lake City, ut 84111
(801) 531-1213.

U.S./Africa Telecommunications Conference & Exhibit,
January 17-19, Nairobi, Kenya.

Contact: Mark V Rosenker Electronic Industries Assoc., 2001
Eye St. N.W.. Washington, pc 20006 (202) 457-4990.

OCR Users Assoc. Meeting, January 21-24, Denver.
Contact: ocr Users Assoc., 10 Banta Place, Hackensack. NJ
07601 (201) 343-4935.

MARCH

Midatlantic Computer Expo, March 13-15, New York
City.

Contact: Leo Bowser, The Conference Co., 60 Austin Street,
Newton, Ma 02158 (617) 964-4550.

Numerical Control Society Annual Meeting and Technical
Conference, March 25-28, Los Angeles.

Contact: Carl Wangman, The Breeden Co., 1800 Pickwick Ave.,
Glenview, 1L 60025 (312) 724-7700.

Midwestern Computer Expo, March 27-29, Chicago.
Contact: Leo Bowser, The Conference Co., 60 Austin Street.
Newton., Ma 02158 (617) 964-4550.

APRIL

5th Annual Conference of the American National Metric
Council, April 1-4, Washington, D.C.

Contact; American National Metric Council, 1625 Mas-
sachusetts Ave., N.W., Washington, pc 20036 (202) 232-4545.

9th Conference on Computer Audit, Control and Security,
April 2-5, Chicago.

Contact:
Altamonte Springs, FL 32701 (305) 830-7600.

Twin City Computer Expo, April 3-5, St. Paul.
Contact: Leo Bowser. The Conference Co., 60 Austin St..
Newton, Ma 02158 (617) 964-4550.

- Contact: asMm. 24587 Bagley Road. Cleveland, on 44138 (216)

Institute of Internal Auditors, 249 Maitland Ave..

Independent Computer Consultants Assn. Annual

Meeting, April 6-7, Lake of the Ozarks, Missouri.
Contact: Steve Epner, P.O. Box 27412, St. Louis. M0 63141 (314)
567-9708.

COMMON Spring Conference, April 8-12, Philadelphia.
Contact: David Lister, COMMON, 435 N. Michigan Ave.. Chi-

cago. IL 60611 (312) 644-0828.

Northwestern Computer Expo, April 17-19, San

Francisco.
Contact: Leo Bowser, The Conference Co., 60 Austin Street,
Newton, MaA 02158 (617) 964-4550.

Hannover Faire, April 18-26, Hannover Messe, West

Germany.
Contact: Enno Stoltenberg, 2221 Rosecrans, El Segundo, ca
90245 (213) 973-8700.

Electro '79, April 24-26, New York.

Contact: Robert Myers, Communication Counsel. Electrons
Conventions Inc. (213) 475-4571.

Southern California Computer Expo, April 24-26, Los

Angeles.
Contact: Leo Bowser, The Conference Co., 60 Austin Street,
Newton, MA 02158 (617) 964-4550.

Assn. for Systems Management Annual Conference, April
25-28, St. Louis.

243-6900.

Tenth Annual Pittsburgh Conference on Modeling and
Simulation, April 25-27, Pittsburgh.

Contact: William G. Vogt. Modeling and Simulation Con-
ference, 348 Benedum Engineering Hall. Univ. of Pittsburgh.
Pittsburgh, pa 15261 (412) 624-4141.

National Information Conference and Exposmon April
29-May 2, Washington, D.C.

Contact: Informatxon Industry Assn., 4720 Montgomery Lane
#904, Bethesda, MD 20014 (301) 654-4150.

MAY

5th lllinois Conference on Medical Information Systems,
May 2-5, Champaign, lllinois.

Contact: Julie Garrett, Regional Health Resources Center, 1408
University Ave., Urbana, 1L 61801 (217) 337-2324.

PRIDE Users Assn., May 6-9, Williamsburg, Virginia.
Contact: Alcide Goboriault, Director Management Services,
Sperry Univac, P.O. Box 500, Blue Bell, pa 19424 (215) 542-
2240.

Business Forms Management Assn. May 7-9, Ottawa,

Canada.
Contact: Ted Ferrier, Pathfinder Systems Design Ltd., P.O. Box
3428 Station C, Ottawa, Ontario, Canada K1 v1 HO.
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The Age of Arra
Is Here

The AP-120B

ARRAY PROCESSOR COMPUTER
Interfaces to all popular minicom-
puters . . . a typical AP-120B com-
pleteis 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 &
Chemistry, Electric Power Distribu-
tion * Image Processing: Satellite
Imagery, X-Ray Tomography & Ul.
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 computa-
tional power of large, mega-dollar scien-
tific computers at greater reliability,
greater applicability, easier pro-
grammability, and at a small fraction
of the cost.

A typical minicomputer/FPS Array Proces-
sor system (such as a PDP 11/34 and AP-
120B) provides a computational throughput

Tokyo (Hakuto Co. Ltd.)

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

Floatmg 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., ),
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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 sys-
tem 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 floating-point
arithmetic units, accumulators, and
multiple memories. This inherent
simplicity allows FPS Array Processors to
be readily simulated on the host or front-
end computers for program development. It
allows FPS to provide you with a large vol-
ume 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 pro-
prietary functions.

A G S SR RSN RSN S B NS SNOSRN TR S GRS S S D SR S
OI have an immediate need. Please have a technical
consultant contact me.
OPlease send me an FPS Array Processor brochure.

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 FFT

26.1ms 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 512K 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 Pro-
cessor brochure, use the reader re-
sponse number or coupon below. For
immediate consultation, contact Float-
ing Point Systems directly.

—r
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KEEPS QUIET.
WORKS HARL

Our T-80 Receive
Only printer is a quiet,
unassuming sort.
Doesn'’t take up much
room on the desk. o
Doesn’t make a racket while it’s
doing its work.

And it doesn’t require a lot of
money before it’ll go to work. Infact, the T-80 runs
less than $900 in OEM quantities. And it continues
to save you money with its low cost of ownership.

On top of all this, the T-80 prints fast. 80 CPS
fast. Which is nearly three times faster than most
other thermal printers.

All these qualities — low price, impressive
speed, high quality, and quiet operation — have
combined to make the T-80 an absolute natural for
applications that demand silence. Hospitals. Open
office situations. Testing and instrumentation.

THE PRINTER COMPANY

THE T-80
THERMA[ PRI“TER have to buy a T-80 RO to get T-80

FOR VERY LITTLE.

And the T-80 is the
logical supplement to
your CRT if you want
occasional hard copy
printouts.

Now, you don’t

performance. The basic T-80
mechanism, with the same unique
operator-replaceable print head and driver
electronics, is available as a module: the T-80 M.

So, it’s up to you. Buy the complete T-80 RO,
ready-to-run. Or just take the T-80 M mechanism
and design your own pnnter ar dit

Either way, you
save money, and the
T80 goes quickly and
quietly about its
business.

Call or write for your nearest Sales Office or Distributor. 6219 DeSoto Ave., Woodland Hills, Ca. 91365. Tel: (213) k887-8451
Telex: 67-4734 * Darmstaedter Landstrasse 199, Frankfurt, W. Germany. Tel: 681-034, Telex: 841-416344.
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CALL YOUR
DISTRIBUTOR
FOR THE QUIET
HARD-WORKING
LOW.COST T-80.

ARIZONA/PHOENIX
Wyle Dist. Group/Liberty/(602)249-2232

CALIFORNIA

NORTHERN

Electronic Mktg. Specialists/(408)245-9291
Wyle Dist. Group/Elmar/(415)961-3611
LOS ANGELES

Electronic Mktg. Specialists/(213)990-4244
Wyle Dist. Group/Liberty/(213)322-8100
ORANGE COUNTY

Electronic Mktg. Specialists/(714)832-9920
SAN DIEGO

Electronic Mktg. Specialists/(714)560-5133
Wyle Dist. Group/Liberty/(714)565-9171

COLORADO/DENVER
Wyle Dist. Group/Elmar/(303)287-9611

ILLINOIS/CHICAGO
Bexdata Ltd./(312)895-3010
Information Systems Inc./(312)671-7780

MASSACHUSETTS/BOSTON
Victor Electronics Corp./(617)481-4010

MINNESOTA/MINNEAPOLIS
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Now,abook
for the practicing
professional...

‘Technical AspeCe
Data Communicii,

“This is the best handbook of data
communications system teclnology
that this reviewer has yet
encountered.””— Arvid G. Larson,
ACM Computing Reviews,
February 1978

Digital Press announces the
publication of TECHNICAL
ASPECTS OF DATA COMMUNI-
CATION by John McNamara.

Written for the practicing pro-
fessional, TECHNICAL ASPECTS
OF DATA COMMUNICATION
details the nuts-and-bolts.prob-
lems and solutions in configuring
communications systems. It
features: * comparison of protocols
(DDCMP, BISYNC, SDLC) * exten-
sive explanation of interface stand-
ards (CCITT/V.24, RS232C, RS422,
RS423) « six comprehensive
appendices (how far/how fast?,
modem options, codes, UART,
format and speed table for asyn-
chronous communication, chan-
nel conditioning) ¢ 20 milliampere
loop ¢ telephone switching
systems ¢ error detection

* 382 pages * 125 figures » 70
pages of tables ¢ index  hardcover

~~~~~

o
WHY A
BE S
SURPRISED? _ 81

SIMULATE!

WITH

SIMULATION

. theleading journal devoted to the methods
and applications of dynamic modeling and
simulation using all types of computers.

SIMULATION, the monthly publication of the Society
for Computer Simulation is the only internationally
recognized technical journal devoted to all aspects of
simulation and modeling. The journal includes techni-
ques for discrete and continuous simulation of dyna-
mic systems, mathematical methods for formulating
models and for verifying and validating them, simula-
tion languages, and practical applications of modeling
and simulation in a great variety of fields — from the
“hard’ sciences and engineering to management; from
biology, ecology, and medicine to urban planning;
from economics and sociology to process control; etc.

SIMULATION TODAY is a tutorial series of papers
begun in 1971. They appear in most issues of SIMU-
LATION and in separately bound annual volumes.
They cover the fundamental “do’s and don’ts” of
simulation and applications in the numberless new
fields in which simulation is proving its power and
usefulness.

SCS PROCEEDINGS are semiannual cloth-bound
books devoted to particular areas of simulation and
modeling. Subjects explored in past issues included
Mathematical Models of Public Systems, Systems and
Simulation in the Service of Society, The Mathematics
of Large Scale Simulation—and more are soon to come!

Write for descriptive information on publications of
the Society for Computer Simulation and for your
complimentary issue of SIMULATION and of our tu-
torial series, SIMULATION TODAY, Give us an idea of
your interests, and we’ll send you an issue to match!

Write:

M oue .
|

Digital Press 011158
Educational Services
Digital Equipment Corp.

Crosby Drive, Bedford, MA 01730

I'would like to order copies of
TECHNICAL ASPECTS OF DATA

COMMUNICATION at $19.95 per copy.
| (J Check enclosed [ Money Order enclosed I
(Note: Minimum order for Digital Press to THE SOCIET,Y FOR COMPUTER SIMULATION
I process purchase order is $35). I (Slmulatlon COUHCIIS, InC.)
| Name | P.O. Box 2228 -D
I Address | La Jolla, California 92038
I City State Zip l
L frweynusoy
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“This is an excellent book...a major
contribution to the literature of com-
puter hardware.”

—Gerrit A. Blaauw
Technical University of Twente
Enchede,Netherlands

“...a valuable historical record and a
fascinating reference work for engi-
neers and computer scientists to gain
insight into the issues and traps of de-
veloping and marketing complex prod-
ucts in a fast changing field.”

—Jack B. Dennis
Massachusetts Institute of Technology

Computer Engineering: A DEC View of
Hardware Systems Design by C. Gordon Bell,
J. Craig Mudge, and John E. McNamarais the
story of hardware systems design practiced
at Digital Equipment Corporation over the
past 20 years.

Computer Engineering is written for peo-
ple who want to or must understand the eval-
uation of hardware systems design. The
focus of the engineer and student of design
will be primarily on the highly technical dis-
cussions, while that of the manager/planner
will be more on the economic and market-
place issues.

The three introductory chapters discuss
computer systems from seven different per-
spectives; technology evolution; packaging
and manufacturing. Five major sections fol-
low: “In the Beginning”’ (transistor circuitry
and DEC modules) ‘“The Beginning of the
Minicomputer’’ (18-bit computers, 12-bit
computers, and structural levels of the PDP-
8), “The PDP-11 Family” (from the beginning
of the Family through VAX), “The Evolution
of Computer Building Blocks” (RTMs, LSI
processor bit slices, and multi-microproces-
sors), and “The PDP-10 Family.” Three ap-
pendices cover the ISPS and PMS notations,
and measuring computer performance. A
bibliography and index are included.

585 pages, 83 tables, 364 figures, hard-
cover, $19.95, plus $2 for postage and han-
dling (U.S. only)

Send check or money order to: Dept. CE,
Educational Services, Digital Equipment
Corporation, Crosby Drive, Bedford, MA

01730.

| would like to order copy(ies]o_fl
| Computer Engineering: A DEC View of Hard- I
ware Systems Design.
| Enclosed is a check or money order for |

I Please ship book(s) to: |
Name |

| Company/University. |
|

|

Department
| Street
I City
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CAI-EN DAR continued from page 182

Americas Univac Users Assn. Spring Conference, May 7-
10, Minneapolis.

Contact: Barbara Gattus, Federal Yeast Corp.. Highlandtown
Post Office, Baltimore, mp 21224 (301) 633-8000, ext. 29.

Southwestern Computer Expo, May 8-10, Houston.
Contact: Leo Bowser, The Conference Co.., 60 Austin Street,
Newton, Ma 02158 (617) 964-4550.

Micrographics '79, May 8-11, Atlanta.
Contact: Conference Dept. National Micrographics Assn.,
8728 Coleville Road, Silver Springs, Mmp 20910 (301) 587-8444.

West Coast Computer Fair, May 11-13, San Francisco.’
Contact: Jim Warren, P.O. Box 1579, Palo Alto, ca 94302 (415)
851-7075.

Canadian Assn. for Information Science, May 12-15,
Banff, Alberta Canada.

Contact: Oldrich Standara or Patricia Schick, Box 158, Termi-
nal A, Ottawa, Ontario, Canada KIN 8 Va.

Southeastern Computer Expo, May 15-17, Charlotte,
North Carolina.

Contact: Leo Bowser, The Conference Co., 60 Austin Street,
Newton, Ma 02158 (617) 964-4550.

Assn. for Educational Data Systems Conference, May 15-
18, Detroit.

Contact: Art Daniels Jr., Director of the rams Cooperative,
31201 Dorchester, Madison Heights, m1 48071 (313) 585-7530.

ADAPSO Management Conference, May 16-18,

Washington, D.C.
Contact: 1925 Lynn Street, Rosslyn, va 22209 (703) 522-5055.

Hospital Information Systems Sharing Group Meeting,

May 16-18, Atlanta.
Contact: Clair Naylor, Advanced Health Systems. 54E South
Temple, Salt Lake City, ut 84111 (801) 531-1213.

8th ASIS Mid-Year Meeting, May 16-20, Alberta, Canada.
Contact: asis Headquarters, 1155 16th Street, N.W., Wash-

ington, pc 20036 (202) 659-3644.

Northeastern Computer Expo, May 22-24, Pittsburgh.

Contact: Leo Bowser, The Conference Co., 60 Austin Street,
Newton, Ma 02158 (617) 964-4550. ‘

New England Computer Expo, May 29-31, Boston.
Contact: Leo Bowser, The Conference Co., 60 Austin Street,
Newton, ma 02158 (617) 964-4550.

JUNE

National Computer Conference (NCC), June 4-7, New
York City.

Contact: arrps, 210 Summit Ave., Montvale, N3 07645 (201)
391-9810.

Edp '79, June 12-15, Milan, Italy.
Contact: Mrs. Marcia Griffin, U.S. Dept. of Commerce, Room
1014, Washington, pc 20230 (202) 377-4508 or 377-4377.

Syntopicon VII, June 26-28, Chicago.
Contact: 1wp Assn., Lorriane Lear, aMs Bldg.. Maryland Road,
Willow Grove, pa 19090 (215) 657-3220.

JuLy

OCR Users Assoc. Meeting and Equipment Expo, July 15-
18, Boston.

Contact: ocrR Users Assoc., 10 Banta Place, Hackensack, NJ
07601 (201) 343-4935.

Summer Computer Simulation Conference, July 16-18,

Toronto, Canada.
Contact: Chip Stockton, The Society for Computer Simulation,
P.O. Box 2228. La Jolla, ca 82038 (714) 459-3888.

AUGUST
SIGGRAPH '79, August 6-10, Chicago.

Conference on Computer Graphics and Interactive Tech-
niques. Contact: Bruce H. McCormick, Dept. of Information
Engineering, Univ. of Illinois, P.O. Box 4348, Chicago Circle,
Chicago, 1L 60680 (312) 996-2315.

International Conference on Parallel Processing, August

21-24, Bellaire, Mich.

Contact: Dr. Charles Elliott, College of Engineering. Wayne
State Univ., Detroit, M1 48202 (313) 577-2812.

SEPTEMBER
WESCON, September 18-20, San Francisco.

Contact: Robert Myers. Communication Counsel, Electrons
Conventions Inc. (213) 475-4571.

COMMON Fall Conference, September 23-27, New

Orleans.
Contact: David Lister, Common. 435 North Michigan Ave..
Chicago. 1L 60611 (312) 644-0828.

Data Entry Management Assn. Annual Meeting,

September 24-28, New Orleans.
Contact: Marilyn Bodek. Data Entry Management Assn., 16
East Weavers® Hill, Greenwich, ¢T 06830 (203) 531-4036.

1979 Mini/Micro Conference and Exposition, September

25-27, Anaheim, California.
Contact: Bob Rankin, 5528 La Palma Ave., Anaheim, ca 92807
(714) 528-2400.

OCTOBER

Americas Univac Users Fall Conference, October 8-11,
Chicago.

Contact: Barbara Gattus, Federal Yeast Corp., Highlandtown
Post Office. Baltimore, Mp 21224 (301) 633-8000, ext. 29.

ADAPSO Management Conference, October 22-24,

Colorado Springs, Colorado.
Contact: ADAPSO, 1925 Lynn Street. Rosslyn. va 22209 (703)
522-5055.

NOVEMBER
MIDCON, November 6-8, Chicago.

Contact: Robert Myers. Electronic Conventions Inc.. Commu-
nications Counsel (213) 475-4571.

DECEMBER
COMPEC, December 3-5, London, England.

Computer peripherals and small computer systems trade exhi-
bition. Contact: George Kemp, U.S. Dept. of Commerce,
Room 4217. Washington, pc 20230 (202) 377-3459.
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SAS can't give you a bigger staff...

-but we can make
the one you have more productive.

It would be nice if you had retrieval, data management, to the Datapro Honor Roll for

two DP stafts.One forthereg- statistical analysis and report the second consecutive year.

ular work, and one for the writing. And SAS costs less than you

special requests. But chances  That means one person might think. -

are you don't. So you need with SAS can handle those Write or call for a free book-

SAS. special requestsin hoursor  let. We can't give you more
SAS puts all the data analy- minutes ... even jobs that people ... but we can help you

sis tools you need for most might take days using con- get the most out of the ones

jobsinto one software system. ventional methods. you have.

And your staff won't have to Users are now proving that

master a complicated lan- it works at more than 500 IBM ggsénstilto‘gggnc-
guageto useit.Withafew sim- 360/370 OS computer sites. Raleigh, NC 27605
ple commands SAS handles Those users have named SAS 919/834-4381
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THE
SOFTWARE
PACKAGE

‘Software from Pansophic is composed of three parts: the object
code, system documentation, and competent technical people to
support your'use of that system.

By making each part of The Software Package as important and
as excellent as each other part, Pansophic has grown to where
today and every day, over 5,500 customer companies around the
-world use these Honor Roll products: PANVALET and
PANVALET/ON LINE for program management and protect:on
'EASYTRIEVE for information retrieval and data management; and -
~ PANEXEC for load/ core-lmage program management-and controI

What this.means is that across all industries, people in IBM
360/370/30xx and compatible mainframe data centers. USE. -
~“Pansophic products . . . because they work and. because they offer ‘
practlcal solutions to real problems.. ~
Call or write us for the latest DATAPRO reports on the Pansophlc
i Packages. We'll introduce you to people in your industry who are
. usmg them. And we ll show" you how your lnstallatlon can beneflt

N

IARLASY
I
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this publication
is available in

Please send me additional information.
University Microfilms International

300 North Zeeb Road 18 Bedford Row
Dept. P.R. Dept. P.R.

Ann Arbor, Ml 48106 London, WC1R 4EJ.
U.S.A. England

Name
Institution
Street
City
State

DELTA DATA
introduces a new era in
video display terminals
A programmable, 16-bit micro-

processor terminal for TTY and
IBM 3270 communications

A powerﬁil, high performance
terminal for OEM’s and large
system users

A multifunctional terminal for
applications in distributed data
processing and office environments

EDP SPECIALISTS

career search opportunities
$18,000-$50,000

MGR. TECH. SUPPORT, $31,000 + bonus. Progressive Blue
Chip NE mfg client seeks top-level professional with IBM -
OS VS! VSII RJE exp for key corporate level managerial
spot. Significant bonus & superb growth potential. Refer RM.

DATA BASE ADMINISTRATOR to $28,000. Multi-billion dollar
industry leader offering latest state of the art IMS environ-
ment seeks DBA for dynamic fast track career opportunity.
Desirable Mid-West location. Refer JS.

OPERATIONS RESEARCH to $25,000. Our client, a truly pres-
tigious industry leader, seeks deg'd Operations Analyst
w/2+ yrs exp. Individual will direct his efforts toward
solving this Co’s unusual ‘“‘growing pains.” Refer LB.

DATA BASE SPECIALIST to $24,000. Atlanta client seeks
individual to assume responsibilities for mini computer data
base, file coordination &‘design. Req's recent exp with
minis. Excellent career path. Refer RS.

CONTACT OUR NEAREST OFFICE ABOUT THESE AND OTHER
FEE-PAID OPPORTUNITIES. OUR UNIQUE, COMPANY-OWNED
OFFICE SYSTEM ASSURES PERSONAL, CONFIDENTIAL SERVICE.

PHILADELPHIA, PA 19102—S. Burns, 1500 Chestnut St., 215/561-6300
ATLANTA, GA 30346—R. Spang, 47 Perimeter Center, 404/393-0933

BALTIMORE, MD 21204—R. Nelson, 409 Washington Ave., 301/296-4500
CHARLOTTE, NG 28202—J. Schwab, 1742 Southern Nat'i Ctr., 704/375-0600
CLEVELAND, OH 44131—A. Thomas, 5755 Granger Road, 216,/749-6030

FORT LEE, NJ 07024—R. Mansfield, 2125 Center Avenue, 201,/947-6920
McLEAN, VA 22101—G. Nugent, 7921 Jones Branch Drive, 703/790-1335

NEW YORK, NY 10036—W. McNichels, 1211 Ave. of the Americas, 212/840-6930
PITTSBURGH, PA 15222—)J, Beck, 4 Gateway Center, 412/232-0410

PRINCETON, NJ 08540—R. Davis, 3490 U.S. Rte. 1, 609/452-8135

WILMINGTON, DE 19810-—L. Benson, 3411 Silverside Rd., 302/478-5150
HOUSTON, TX 77056—G. Lehman, 2801 South Post Oak, 713/877-1600

FOX-MOrris
consultants
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Enter your new era in video displays with the new DELTA 7000.
Introducing the new DELTA 7000 Write or call for more information today. ‘

Series. A family of intelligent terminals

which combines the latest 16-bit micro-

processor technology with our own

proven video display technology.

We designed the DELTA 7000 with

your interests in mind —from data MULTIPLE SPLIT SCREEN

communications (TTY/IBM 3270

emulation) to specific applications .

(Text Processing). Then we built in PARITY PRINT SPEED
BAUD RATE ASCIIEBCDIC

many special features, and loaded BLOCK/TTY  SCREEN SPLITS

the DELTA 7000 with memory to + HaNY oTHERS

handle your unique applicati9ns ) ————

programs —at a most attractive price. ALTERABLE ROM

Delta

Data Systems

Corporation

MEISTNlc%'}I‘SIE ':((;(ESR Woodhaven Industrial Park

Cornwells Heights, PA 19020
(215) 639-9400

UK. Subsidiary:
DELTA DATA SYSTEMS LTD.
Welwyn Garden 33833

Service in over 150 locations in the U.S. and

EXTENDED 14 European countries and Canada.

CHARACTER SET




* Opencollars,open doors, ”

 People join Tl for love of technol-
~ogy. They stay for a lot of reasons.

“There are no artificial barriersto =

- yourinitiative at Texas Instruments.
Everybody’s on a first-name
basis, even up to the president of
- the company.
‘There are titles at TI and d|ffer-
“ences in responsibility, of course.

~Butwhen it comes to communica-
tion everybody has the same rank.
- New employees don’t start at the -
bottom ofapeckingorder, because

therei isn’t one. If you geta good
“idea your first week on the ji
“ sound off. And you getlis
On the other hand |

|mped|ments to progress. All the
way to neckties, if you please.

- This ceremony-free atmosphere

is most conducive to a free ex-

changeofideas. Thatis its purpose.

Standard corporate status sym-

_bols are also missing at Tl. By

design. Offices are fu nct:onal

~ notfancy.

There are beautlful courtyards
'nos and plantmg's ~There are

“rewards come in the form of re-
- spectand advancement. Every-

body i |s eva|uated reg arl
are no “‘missing persons.”

Texas Instruments has beer
called one of the best-managed
companies in the country.

For Tl people, it's a move-up
enwronment There sho place ‘
like it.

Send ,for the i
34-page picture
story of Tl people,
places,and
OppOrtunities And



“WITH DATUM,YOUR SERIES/1 WON’T STAND ALONE”

Datum won't let your Series/1 minicomputer stand alone.
Datum Series/1 peripheral systems are designed to give
you the value-added efficiency and flexibility to build
the precise system you need to meet your changing data
processing requirements.

Now. Datum adds to its Series/1 commitment with support
for all 3 Software Operating Systems. Control Program
Support (CPS), Realtime Programming System (RPS) and
Event Driven Executive (EDX) are link-edited object modules.

Series/1 peripheral systems from Datum will enhance your
IBM Series/1 Model 3 or 5 Computer by providing expanded
capabilities. N

Need magnetic tape capability — Only Datum offers 7.0r9
track magnetic tape systems, with recording densmes of

Datum offers you a‘family of removable media Storage
Module disk systems — 40 through 300 megabytes.

Both systems incorporate the 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
1500 Ipm (64 characters) — which operate without software
modification. (Compatible with IBM’s 4973 Line Printer
operations). A self test feature on the line printer con-
troller provides the user with wsual performance check of
the printer system.

Ongoing Datum maintenance is available under the Datum
' Mamtenance Agreement at v

200 bpi NRZ through 1600 bpi PE. Speeds from 12.5 ips:

through 125 ips. Up to four transports can be attached to
each sysrem

CORPORATE HEADQUARTERS 1363 5. State College Blvd.; Anaheim, CA 92806 4/533~6333 TWX: 910/592-1289, Telex 68-5579 « EUROPEAN HEADQUARTERS,
DATUM (ELECTRONICS) LTD., DATUM House, Harlington, Middlesex, England, Tel: 01-897-0456; Telex: 935-398 s DATUM SALES OFFICES, CANADA, Willowdale,
Ontario, Tel: 416/491-6960. Telex: 06-966857 EOR TOR: MOUNTAIN STATES, Denver, Colorado 80232, Tel: 303/693-3414; EAST COAST, Mountainside, New Jersey
07092. Tel: 201/654-5590; MIDWEST, Des Plaines, Hlinois 60018, Tel: 312/296-1064; SAN JOSE, San Jose, CA 95117, Tel: 408/249-5370; NEW ENGLAND, Framingham,
MA 01701, Tel: 617/872-6911.

.
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f computer
2 Teletype product

> latest eletype product to
n thls tradition of quality, performance,
dabﬂ i pnc is the new 4540 Senes

1es represents anew dlrectlon for Teletype
_ Corporation. A change from a philosophy of product
. onentatxon to one focusing on user-applications.

- The 4540 Series also represents a new
commitment. A commitment to provide a wide
range of system solutions to meet user needs in
computer-based systems. A commitment to
customers before, during and after the sale.

The new 4540 is a keyboard-display
~ based interactive series of synchronous terminals
designed for inquiry/response, data entry and data

2400 to 9600 bps, it utilize keyboard display.

character printer and line printer modules, as well

as a controller with a sxmphﬁed sub set of software
- modules.

Since it truly is the state of the art in data

terminals, the 4540 Series is available in several

_configurations compatible with the most popular
~ standard host protocols for communications

control. Initially, single-display and clustered

configurations will be available, with the clustered
version able to accommodate a maximum of 32
devices—including up to 8 printers. All 4540’s can |
be coupled to multi-point or point-to-point private
line facilities.

The new Teletype 4540 Series is the
wave of the future. For the needs of today. Not
only does it deliver the highest standards of quality
and performance in the most common computer-
based applications, it delivers these standards

retrieval. Operating at speeds ranging from rI_UI‘ with true economy.

THE TELETYPE 4540 SERIES.
IT'S THE WAVE OF THE FUTURE.

Teletype Corporation, 5555 Touhy Avenue, Dept. 3185, Skokie, 11, 60076, Tel. (312) 982 2000,
“Teletype i§a trademark and service mark of the Teletype Corporation.

CIRCLE 3 ON READER CARD



