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Computers and Thought—The Back Story

Julian Feldman
University of California, Irvine Editor: David Walden

The collection of papers on artificial intelligence and
simulation of cognitive processes that became the
book Computers and Thought (C&T) started out as a set
of readings for an AI course that Ed Feigenbaum and
I taught in the Business School at the University of Cal-
ifornia, Berkeley, in the early 1960s. (That AI Berkeley
course had both business school students and other
Berkeley students. At that time, given the history of
computer science at Berkeley, teaching an AI course
in the business school didn’t seem bizarre.) One of
the book’s authors, Herb Simon, was one of the found-
ing faculty members of the Graduate School of Indus-
trial Administration at Carnegie Tech (where Ed and
I had been graduate students). Another author, Allen
Newell, had also been a grad student there, and he
later became a faculty member. GSIA and the Massa-
chusetts Institute of Technology were the two
‘‘founding’’ institutions for AI in the late 1950s. GSIA
was a new model business school—computers, math,
and so forth. In fact, the major market for its PhD’s
was other business schools.

I don’t remember all the reasons that led us to try to
get the C&T collection published. Part of the motiva-
tion was an anti-AI movement claiming that AI was
all smoke and mirrors. We had a collection of papers
representing real accomplishments—a potent counter-
argument. Virtually all the papers in the book had
been published previously, as indicated in the acknowl-
edgments section in the front of the book.

Getting it Published
We approached several publishers. One publisher who
had done several books out of the GSIA turned us
down on the advice of an AI pioneer who didn’t
think that the proposed book would sell the 5,000 cop-
ies the publisher needed to cover costs. McGraw-Hill
agreed to do the collection at the urging of their North-
ern California rep, but after signing a contract, McGraw-
Hill got cold feet and wanted to cut the size of the vol-
ume by a third or so. We held firm, and Ed promised to
consider McGraw-Hill for future projects. McGraw-Hill
agreed to go ahead with the full collection.
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Editor’s Note
A while back, it occurred to me that some books have
significantly influenced computer history, just as various
technological developments have. Consequently, I soli-
cited notes from several authors of books that I believe
have significantly impacted the computer field. One re-
sult of my solicitation was the Anecdote in the April–
June 2011 (vol. 33, no. 2) issue by Gordon Bell (with
Daniel Siewiorek) about the book Computer Structures.1

Julian Feldman’s Anecdote in this issue on the book Com-
puters and Thought,2 which he coedited with Edward Fei-
genbaum, is another response to my solicitation. (A
longer history of Computers and Thought can be found
in the preface of the 1995 AAAI Press reprint of the
book published in collaboration with the MIT Press.)

Computers and Thought is the second computer book
I bought when I first started working with computers at
San Francisco State College in 1963.3 I avidly studied the
book, and it made me want to go into computer R&D
rather than seek an easier-to-find, post-graduation job
as a business programmer.

Three other books also greatly influenced me as I
developed as a programmer in the computer R&D field:

� Mathematical Methods for Digital Computers, vol. 1,
ed. by Anthony Ralson and Herbert S. Wilf, John
Wiley & Sons, New York, 1960.

� Programming Systems and Languages, ed. by Saul
Rosen, McGraw-Hill, 1967.

� The Art of Computer Programming, vols. 1–3, by
Donald Knuth, Addison-Wesley, 1968, 1969, and
1973.

Of course, there were other classic (and less-than-
classic) books in that era. However, what I think
made books such as these so valuable was that each
provided a fairly comprehensive overview of the state
of the art of an entire area of computer knowledge.
This was reasonably doable then. It is monumentally
difficult now.

References and Notes

1. G. Bell and A. Newell, Computer Structures:

Readings and Examples, McGraw Hill, 1971, and

D. Siewiorek, G. Bell, and A. Newell, Computer

Structures: Principles and Examples 2nd ed.,

McGraw-Hill, 1982.

2. E.A. Feigenbaum and J. Feldman, Computers and

Thought, McGraw-Hill, 1963.

3. The first book was Daniel McCraken’s A Guide to

Fortran Programming, Wiley, 1961.
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C&T was one of the early academic books
in computer science. Many friends and
others had ideas about books on computer
science topics, but nobody was sure of the
market, so we received many requests for
early sales data. The early success of C&T
broke a path for other computer science
books.

Determining appropriate royalties on
anthologies is a difficult issue. We didn’t
think we deserved to keep all the royalties—
assuming there would be any—so we decided
early on to take a bit for our expenses and
turn over the rest of the money to some
worthwhile endeavor. The authors and the
publishers had not hesitated in granting
permission for us to reprint the papers.
I think the fact that most of the expected
royalties were going to be used for good
deeds, and the editors would not keep all
the royalties, might have helped. Also, we
knew all the living authors. That probably
helped too.

Allen Newell agreed to be a committee of
one under the ACM to distribute the
money. This led to a series known as the
‘‘Computers and Thought Lectures,’’ which
Newell used the royalty money to fund.
He selected the lecturers, and the talks
were given at various meetings. In some
sense, this series continues today as part of
the IJCAI Computers and Thought Award,
which includes a lecture by the award re-
cipient (see http://en.wikipedia.org/wiki/
IJCAI_Computers_and_Thought_Award).

Later Editions

After the first printing, Allen Newell caught
one big proofreading error. We didn’t realize
that the end of Samuel’s checker game had
been dropped from the first printing. It was
restored in later printings.

Since then, C&T has been translated into
Russian, Polish, Spanish, and Japanese. We
thought we might collect some Russian roy-
alties, but the Russian publisher decided the
royalties belonged to the authors, not the
editors. I even went to an AI meeting in Mos-
cow in the winter of 1967, partially in expec-
tation of getting some rubles. I did get a tour
of Moscow courtesy of the translator of the
Russian edition.

For the AAAI-MIT press edition published
in 1995, Ed wrote a new preface for the AAAI
paperback edition. The reader can consult
that preface for a longer history of the book.

And just a few weeks ago, one of my fac-
ulty colleagues in information and computer

Computers and Thought

was one of the early

academic books in

computer science.

science at the University of California, Irvine,
asked me to autograph a copy of C&T.

Julian Feldman is a professor emeritus of infor-
mation and computer sciences and the founding chair
of the information and computer science program
at the University of California, Irvine. Contact him at
feldman@ics.uci.edu.

Online Shopping in the 1980s

Michael Aldrich
In 2008, the UK online home shopping mar-
ket was worth more than £50 billion, £2.6 to
£3.9 billion of which was from grocery shop-
ping. This development was founded on
advances made in the 1990s such as ubiqui-
tous access to the World Wide Web, reason-
ably secure use of credits cards across the
Internet, and so on.

A decade earlier, Redifon Computers had
introduced online shopping—then known
as teleshopping. Redifon found a business-
to-business market for online shopping in
1981 and a business-to-consumer market in
1984, presaging the home shopping industry
we see today.1

The Technology, Circa 1979
In 1979, Redifon Computers was part of the
UK Rediffusion Group of companies. The
company was based in Crawley in Southern
England. It manufactured minicomputers
and designed systems for companies includ-
ing Inland Revenue, British Aerospace, and
Harrods. These were typically real-time sys-
tems utilizing minicomputers and desktop
terminals with visual display units.

At the time, I was Redifon’s board director
in charge of marketing, and I became CEO on
1 January 1980. We investigated an interest-
ing piece of equipment from the domestic
electronics world. In the 1970s, there was a
lot of interest in home information systems,
and the British public telephone service
(now British Telecom) developed the Prestel
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(Press the Television) system, whereby news,
weather, and other text information was fed
through a telephone line to a domestic televi-
sion. Redifon was not in the home informa-
tion business, but the company had been
sent a modified television for evaluation.
One of our engineers, Peter Champion,
opened up the TV and found it contained a
chip set with a chip modem, a character gen-
erator, and an auto-dialer that could hold
four telephone numbers.

My background was in computer mar-
keting; I had worked for Burroughs and
Honeywell after studying history at univer-
sity. One day in the summer of 1979 I was
walking with my wife and wishing that
we could avoid the boring weekly shopping
expedition.

All of a sudden, I thought about that tele-
vision and about hooking it up to the super-
market and getting the supermarket to
deliver the groceries. My reasoning was that
we had a domestic TV that could communi-
cate, and we had a computer that not only
could handle transaction processing from
multiple users but also communicate (net-
work) with other computers. We could
build a networked real-time transaction pro-
cessing system. Using an inexpensive domes-
tic TV with a remarkably simple human
interface, it could be used by anyone without

training. With its ability to dial into any
computer via a normal domestic telephone
line, and using a standard communications
and human interface, it could be used for
multiple applications. It was not restricted
to talking to just one computer for one func-
tion (like the airline reservation systems). It
had genuine open market independent tele-
shopping capabilities.

Looking into the possibility more deeply,
the product development and marketing
costs would also be low. We already had the
basic hardware and software, and we had a
potential client base of large corporations
and public and government institutions.

We did our first market research at an ex-
hibition at the Data Entry Management Asso-
ciation Conference in New Orleans in
September 1979. Our stand consisted of a
table covered in green cloth with the TV on
top. Under the table concealed by the cloth
was Peter Champion, our intrepid engineer,
lying on his back ready to patch through
the connection at the right moment during
the presentation. It was a bit cheeky, but
it worked. The visitors were interested,
intrigued, and excited. We hurried back to
the UK and set to work building an I/O con-
troller, courtesy of Roger Newman and his
team, and a software interface by Jim Bethell.

Prestel was an implementation of videotex
technology—basically analogue TV plus
asynchronous digital data communication
by telephone line—for a nationwide UK pub-
lic information service (see Figure 1). Its ori-
gins were therefore the telecom and
consumer electronics industries rather than
the computer industry, which largely ignored
it. As a result, it became a kind of IT play-
dough where different organizations fash-
ioned it according to their own needs and
interests, and experimentation was wide-
spread. Knight-Ridder in the US thought it
could be used to deliver newspapers. France
Telecom used it to substitute printing Tele-
phone Directories, installing 10 million ter-
minals and building the largest and most
successful pre-Internet service in the world.
Redifon never used the Prestel system. Redi-
fon used the Prestel data-transmission proto-
col so that televisions could become real-time
terminals, creating a new type of system.

But such was the publicity surrounding
the technology that viewdata and videotex
were confused in the marketplace. Redifon
called it videotex most of the time, but some-
times it was easier to explain it as ‘‘viewdata
plus.’’
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Figure 1. 1979 preproduction online shopping system. Redifon used the

Prestel (Press the Television) data-transmission protocol to make tele-

visions into real-time terminals for the first online shopping system.

(Courtesy of Aldrich Archive.)

58 IEEE Annals of the History of Computing



Initial Applications
I had thought the first application would
be home (business-to-consumer) shopping.
However, our system based on connecting a
modified domestic television via a telephone
line to a real-time multiuser transaction pro-
cessing computer first led us to a new line of
business with corporations, using the system
for business-to-business online shopping
such as for holiday travel, vehicle and spare
parts sales, loan finance, and credit ratings.
These applications, which became opera-
tional in 1981, used the dial-up public-
switched telephone network, leased lines, or
both.

The first of these 1981 online shopping
systems was for Thomson, which sold pack-
aged holidays through High St. travel
agencies. A system for Horizon Holidays pro-
vided the same capability.

John Phelan was the application designer
and project manager for some of the shop-
ping projects, including one for Peugeot-
Talbot (then trading as Talbot Motors).
John designed and developed the world’s
first online, real-time car locator system
that let dealers locate and buy either a new
car from the manufacturer or a used car
from other dealers in the UK.

The company had other auto industry cus-
tomers as well. Ford eventually had the larg-
est system in the UK and continental Europe
that helped its dealers order and locate new
cars for customers. Nissan UK had a clever
system that also sold online car finance in
dealer offices by using a subsystem that auto-
matically accessed customer credit histories
from credit ratings agencies. General Motors
used the system to sell spare parts. Most of
these auto industry systems used Teleputers2

rather than TVs as the terminals.
These business-to-business systems cre-

ated in the 1980s were later adapted for use
with the Web in the 1990s.

Home Shopping at Last
Finally in 1984, my initial idea of home shop-
ping came to fruition in the north of the
English city of Gateshead. The Gateshead
Shopping and Information System was largely
instigated by the late Ross Davies, a professor
specializing in retail geography (the science
of locating new retail stores) at the nearby
University of Newcastle who later founded
the Oxford Institute of Retail Management
at Templeton College and became a retailing
guru in Britain.3 The customers had access to
the machine in the social center attached to

their housing or in their homes. They
entered their own orders. Television news
footage exists showing the first customer,
Jane Snowball, ordering her Tesco groceries
from her home TV in 1984. (The re-created
1984 shopping machine used by Mrs. Snow-
ball is expected to be operational by the
end of 2011.) The scheme also included a
chemist, Lloyds Pharmacies, and a baker,
Greggs.

The home shopping application con-
nected supermarket chain Tesco with its cus-
tomers, specifically with elderly people living
at home or in retirement communities who
were not able to go shopping. The project
was a social service experiment, but it proved
the concept of online grocery sales and home
delivery.

A second project involved another city in
northern England, another public body, and
grocery shopping. The Bradford Centrepoint
1986 project provided public information
and support services for citizens of Bradford,
particularly those who were disadvantaged.
One of the services was ‘‘teleshopping,’’
which offered online shopping and home de-
livery for 4,000 grocery items in conjunction
with the large supermarket company Wm
Morrison. The Bradford project was on a
larger scale than the Gateshead system,
with a primary objective of providing high-
tech jobs for unemployed people. Clerks at
Centrepoint entered the customer’s orders
into the system. The Bradford system also
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Figure 2. Jane and Ned Snowball shopping online in 1984. Television

news footage captured Mrs. Snowball ordering Tesco groceries from her

home. (Courtesy of Aldrich Archive.4)
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The market wasn’t ready

for joined-up digital

business in the 1980s.

Today’s Internet

shopping is beyond

our wildest dreams.

provided news services. Both the Gateshead
and Bradford initiatives were designed to
help people unable to shop in the normal way.

My original idea—and what has become
the practice for millions—was that remote
shopping become a form of normal shop-
ping. Among other things, online shopping
required a revolution in payment systems—
that is, Mrs. Snowball paid in cash because
credit cards were not yet in universal use.

John Phelan was the application devel-
oper for both the Gateshead and Bradford
systems. For these projects to succeed, it
was necessary to develop many of the con-
cepts that have since become commonplace:
account login; an online shopping basket;
the tailored prescreening of shopping usage
providing repeatable shopping lists; and col-
lective roll-up of multishopping stores suc-
ceeded into an easy-to-use, plain-to-see, and
understandable shopping list with associated
billing. Goods were collected and dispatched
within hours of receiving an order, or collec-
tion of orders, with simple-to-use technology
and a softened customer-facing software
interface.

Context and Reflection

Redifon Computers was briefly renamed
Rediffusion Computers, and then in Novem-
ber 1984, it became and remains ROCC Com-
puters. The company went on supplying
systems for business work and at least one
of the original shopping systems was in use
until 2000.

Online shopping was only part of the
story we told the world as we released these
systems. In April 1980, Redifon released its
Office Revolution concept—enabling corpo-
rations to connect all their communicating
correspondents by digital networks (what
today is called e-business). Both the specifics

of online shopping and the generality of the
office revolution were linked by two basic
ideas. First, both business and shopping
were essentially constructs of time, place,
and space. Second, transportation costs
were going up and telecom costs were com-
ing down. Thus, shopping and business
could be conducted 24/7, worldwide, in the
telecom ether (or cyberspace, as it is now
called).

These developments and prospects excited
me to such an extent that I wrote a series of
papers and a book5 describing them and try-
ing to assess their impact on society. Reading
those publications from the 1980s, the social
impact of the developments has been pretty
well as predicted even if the videotex tech-
nology proved short lived. The market
wasn’t ready for joined-up digital business
in the 1980s. Business processes needed to
be reengineered, as they were in the 1990s.
Today’s Internet shopping is beyond our
wildest dreams.

As a fusion of PC, TV, and telecoms in
1980, the Teleputer is very much an idea of
the moment.6 The current generation of
Teleputers, however, will be based on cell
phones rather than a desktop PCs.

High-bandwidth broadband from cable
TV in the UK was another pioneering con-
cept that became a practical reality. Informa-
tion technology as interactive and
participative mass communication is the
basis of social networking. Today millions
of families are doing something like this
with a PC and a phone rather than a TV, as
I originally used.

Business-to-consumer online shopping
did not become commercially viable until
the late 1990s when a critical mass of
installed home computers was reached,
improved telecommunications with the
Internet opened up continents, and service
providers appeared in volume. The terms on-
line shopping, e-commerce, and e-business
came into use during the 1990s. From 2000
onward, improved availability of bandwidth
(broadband) at affordable prices, improved
encryption for payment processing, improved
search engines, exponential growth in service
providers, and near saturation in installed
home computers in first world countries
made business-to-consumer applications
ubiquitous. Tesco, the participant in the orig-
inal Gateshead experiment of 1984, is proba-
bly the world’s largest online grocer. It is also
a major online shopping provider for non-
food items.
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My own focus now is on continuing to
collect the technical history relating to on-
line shopping and other aspects of history
from the times I was active in the informa-
tion technology industry. There are huge
challenges in tracking old clients for their
recollections and trying to re-create the orig-
inal shopping system in a sustainable form
for a museum. In an effort to do just that,
the Michael Aldrich Archive has been work-
ing to re-create the 1984 shopping machine
used by Mrs. Snowball using original vintage
hardware and software. We expect the system
to be operational by the end of 2011. This ef-
fort has been possible due to the dedication
of a virtual team of contributors spread
throughout the UK. Much of our time has
been spent gathering and sorting necessary
artifacts. After all, we live in a world where
we recycle long before we reevaluate.7

Michael Aldrich had a 38-year career in the IT in-
dustry, 20 years of which were spent as CEO of the in-
ternational computer company Redifon/Rediffusion/
ROCC Computers. He retired as CEO in 2000 and
became non-executive chairman. Contact him at
michael.aldrich@rocc.co.uk.
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