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Historical Reflections
Five Lessons from
Really Good History

Lessons learned from four award-winning books
on the history of information technology.

Y LAST COLUMN (Septem-

ber 2012) explored the

lessons to be found in

“bad history” of the in-

vention of email. One
of the things this reminded me of is
just how little many people whose
work focuses on information technol-
ogy know about its evolution over the
past 50 years. In this column, I look at
some of the very best historical writ-
ing about computing from the past
few years. I highlight one big lesson
from each of four books, giving four
ways in which learning more about
history can change the way you think
about computing. A bonus lesson
sums up what the books tell us about
the field as a whole.

You do not just have to take my
word on the “very best” part of the pre-
ceding description. The four books
are the first winners of Computer His-
tory Museum Prize, given each year to
the author of an outstanding book on
the history of information technology.
The prize was created in 2008 by SIG-
CIS, the organization for historians
of computing, with money pledged
by networking pioneer and inventor
of packet switching Paul Baran. Like
many other pioneers, Baran felt a keen
interest in preserving and document-
ing the heritage of his field. He was
a keen supporter of the Charles Bab-
bage Institute, the leading academic
and archival center for the history of
computing, and a fellow and advisory
board member of the Computer His-

tory Museum, in whose honor he sug-
gested the name of the prize. When
Baran died last year he left instruc-
tions for a gift to SIGCIS of $25,000 to
endow the prize in perpetuity.

One of the rewarding aspects of
working on the history of computing
is that even cutting-edge research is
potentially accessible to a broad au-
dience. Historians make an effort to
write clearly, at least compared to a
typical technical paper in computer
science, and we generally do our best
to avoid technical jargon. I highly rec-
ommend you include one or more of
these books on your reading list.
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1. Making Stuff Creatively

Made Silicon Valley Creative

In Making Silicon Valley: Innovation
and the Growth of High Tech, 1930~
1970 (MIT 2006, CHM Prize winner
2009) Christophe Lecuyer tackles one
of the most familfir%r stories in the his-
tory of computing: the invention of the
transistor at Bell Labs, through Wil-
liam Shockley’s creation of a company
in California to exploit his invention
and the founding of Fairchild Semi-
conductor by refugees from his erratic
management style to the founding of
Intel by some of the same people. This
is the creation myth for computing in
Silicon Valley and has been told and
retold by journalists and biographers
over the years. It explains how, over
the course of a single working life-
time, transistors went from sizable
handmade blobs sold at prices only

Making Silicon Valley

Innovation and the Growth of High Tech, 1930-1970

the military could afford to micro-
scopic metal smears so cheap that we
package millions of them into singing
greeting cards and other disposable
fripparies.

Scholarly and journalistic histo-
ries generally rely on different kinds
of evidence. Journalists tend to shun
endnotes and conduct their research
largely by interviewing people. Schol-
arly historians place great emphasis
on finding original written documents
from the time in question. If handed
a new book close to his or her own re-
search area a historian will often go
first to the endnotes, thumbing the
back pages to evaluate the range and
appropriateness of archival sources
used before looking at the main text.
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Lecuyer’s book is a great example
of the depth of insight and detail this
approach can provide. He broadens
the story out to encompass less widely
celebrated firms, such as Litton Indus-
tries, National Semiconductor, and
Varian Associates, and pushes earlier
in time to document the importance
of radio component manufacturing to
the Valley. The book is based on care-
ful research in the preserved archival
records of the people and companies
concerned, rather than the recycled
anecdotes often used by journalists.
While giving due credit to the impor-
tance of military sponsorship and
Stanford University he puts the devel-
opment of a pool of skilled labor and
amateur electronics enthusiasts at the
heart of the Valley’s success.

More than anything else, Lecuyer’s
careful accumulation of detail shows
that the early success of Silicon Valley
was based on innovation in manufac-
turing techniques and processes, so
that the design and production of its
products was closely coupled. This
makes one wonder how well the physi-
cal and organizational separation of
the two now practiced by Apple and
other modern firms will sustain long-
term innovation.

2. Computing Was Built at the
Intersection of Many Other Fields
Perhaps the most important choice
facing a historian is the question of
what it is that the book they are writ-
ing is really about. History is a kind
of storytelling, and stories have pro-
tagonists. These protagonists might
be specific individuals, as in biogra-
phy, but they might also be technolo-
gies, ideas, companies, occupations,
groups of people, countries, or even
the entire world. There is also the
question of when to start the story and
when to stop, as it is rarely possible
to cover the entire lifespan of the pro-
tagonist.

The topic of Atushi Akera’s book
Calculating A Natural World: Scien-
tists, Engineers, and Computers Dur-
ing the Rise of U.S. Cold War Research
(MIT 2007, CHM Prize winner 2010)
is difficult to sum up in a single sen-
tence, which is deliberate on his part.
Like Lecuyer, Akera is bringing a new
perspective to one of the best-known
stories in the history of computing:

D
Historians make

an effort to write
clearly, at least
compared to a typical
technical paper in
computer science.

the creation during the 1940s of the
programmable electronic computer,
initially as a scientific instrument,
and its rapid spread into universities,
companies, and government agen-
cies over the subsequent 15 years. One
long chapter is a biography of John
Mauchly, a creator of ENIAC (remem-
bered by historians as the first useful
and flexibly programmable electronic
computer). Other chapters explore
topics as diverse as IBM’s drive to
sell its equipment to the new mar-
ket of corporate computing centers,
the role of the SHARE user group in
creating programming as a new oc-
cupation, and the connection work
on timesharing operating systems in
university computer centers and the
emergence of computer science as an
academic field of study. These choices
reflect in part the availability of archi-
val source material, but Akera’s shifts
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ATSUSHI AKERA

SCIENTISTS, ENGINEERS, AND COMPUTERS DURING THE
RISE OF U.S. COLD WAR RESEARCH

38 COMMUNICATIONS OF THE ACM | JANUARY 2013 | VOL.56 | NO.1

of focus and topic from individuals to
institutions and technologies are also
supported by his choice of the “ecol-
ogy of knowledge” as an analytical
framework. Put simply, this suggests
that early computing developed as it
did only because people with skills of
many different kinds converged for
reasons of their own around this new
kind of technology. Because computer
science, and computing more gener-
ally, emerged through the interac-
tions of different kinds of experts and
institutions we need to understand
the entire intellectual “ecosystem”
rather than fixating on any one part in
isolation.

If that sounds daunting you might
want to skip the introductory chap-
ter. But the various stories told in the
book are simply written and well re-
searched, and the strength of Akera’s
holistic approach is made tangible
through many unexpected insights.
For example, we learn that Mauchly
flitted from topic to topic in his early
career, trying to turn his Ph.D. in mo-
lecular physics into a stable research
career in the dreadful economic cli-
mate of the 1930s. He approached
computing through statistics, meteo-
rology, and tinkering with electronics.
Akera shows how this complex back-
ground influenced his design for the
ENIAC.

3. Scientists Know the World
Through Computers

Like most other academics, when
historians of computing get togeth-
er we tend to bemoan the tendency
of the world to completely ignore
our ground-breaking work address-
ing vital issues. We then go back to
our studies and spend years writing
narrowly focused, painstakingly re-
searched, books of intense interest
to a few dozen of our colleagues. Of
the thousand or so copies published
by a major academic press a couple
of hundred are given away as review
or prize submission copies and the
rest, once purchased, usually lan-
guish unread on the shelves of the
ever-dwindling number of libraries
that can still afford to err on the side
of completeness. The problem is that
writing a book the wider world might
actually notice takes a lot of work. It
is not easy to tackle a big topic, or to



A VAST
MACHINE

COMPUTER MODELS, CLIMATE DATA, AND
THE POLITICS OF GLOBAL WARMING

PAUL N. EDWARDS

articulate the relevance of historical
work to present-day debates without
falling victim to what historians call
“presentism” (misinterpreting histor-
ical events in the light of present-day
knowledge or perspectives).

The third CHM Prize winner, A Vast
Machine: Computer Models, Climate
Data, and the Politics of Global Warm-
ing by Paul Edwards (MIT 2010, CHM
Prize winner 2011) is an outstanding
example of the potential for historians
to contribute to broader public debates
and give non-specialists insight into
the work done by scientists and the
process by which computer simula-
tion has transformed scientific prac-
tice. Edwards tackles one of the most
politically polarizing topics in U.S. sci-
ence today: the connection of climate
models to the real world. Without
computers we could calculate aver-
age temperatures and plot trends, but
only computer models can separate
underlying climate trends from local
or random fluctuations, project their
future trend, or test explanations of
the physical processes at work against
the underlying data.

Our traditional idea of science, em-
braced by many scientists, is that sci-
entists collect objective observations
about the world and then formulate
theories to explain them. Scholars in
the field of science and technology
studies, in which Edwards is trained,
have instead stressed that nothing
can be perceived except through one

or another set of theories and assump-
tions. In climate science, as in much
modern science, data points from the
natural world become knowledge of a
kind that can support or challenge a
theory only after they are processed in
computer models. These models are
themselves based on theories. Thus,
as Edwards succinctly puts in an in-
troduction aimed at general readers,
“without models there are no data.”
This is not to say that Edwards is con-
tent, as some earlier radical scholars
in science and technology studies
were, simply to establish that the sci-
entific knowledge he is examining was
“socially constructed” and exit in tri-
umph. We have arrived at an odd mo-
ment where this strategy, once associ-
ated with the academic left, is now a
mainstay of the political right.

Instead, Edwards dives into de-
cades of history to show the slow
process by which these models were
developed and explore their relation-
ship to technological change. The
first computerized weather forecasts
were made in 1950 using ENIAC, by
members of a team sponsored by
John von Neumann. However, even
this was only made possible by hu-
man networks to record and consoli-
date weather observations. Since then
ever more powerful network, sensor,
and computer technologies have been
used to construct a global “informa-
tion infrastructure” to collect climate
data and drive ever more complex
models of weather forecasting and cli-
mate change. He focuses particularly
on the work needed to integrate infor-
mation from different sources and the
“data friction” technology imposes on
its flexible use.

Edwards believes the public should
understand how the “sausage” of sci-
entific knowledge is made, to better
understand its strengths and weak-
nesses. The fact that scientific knowl-
edge is created by social processes and
with simulation techniques does not
mean all ideas about climate change
are equally valid or that scientific
knowledge has no special reliability.
His success in this mission was con-
firmed when The Economist named A
Vast Machine as one of just six “Books
of the Year” in science and technol-
ogy for 2010. It was the only one about
computing.
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4. Computer Technologies

Are Always Political

Eden Medina’s book Cybernetic Revo-
lutionaries: Technology and Politics in
Allende’s Chile (MIT 2011, CHM Prize
winner 2012) takes a close look at the
period from 1971 to 1973 when the
British operations research special-
ist Stafford Beer was hired by Salva-
dor Allende’s short-lived democratic
Marxist government in Chile to imple-
ment his newly developed vision of cy-
bernetic control. The boldest version
of this Cybersym project imagined
traditional political control replaced
entirely by a new system in which de-
cisions were influenced to the great-
est possible extent by the input of
ordinary citizens, industrial produc-
tion was organized with the help of
constantly updated computer models
of the entire national economy, and
decisions were based on information
rather than bureaucratic self-interest.
Beer modeled his plans on an ab-
stracted view of the human nervous
system in accordance with the cen-
tral idea of cybernetics, which was
that artificial, natural, and living sys-
tems are all governed by conceptually
equivalent processes of feedback and
control. Cybernetics originated in the
1940s with close ties to early work on
computers and the support of many
of the U.S.’s brightest minds across
a range of disciplines. By the 1970s it
was still fairly prominent in popular
culture but was already sliding into
obscure eccentricity within science
as researchers favored more focused
disciplinary approaches such as artifi-
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cial intelligence and cognitive science
over the ostentatious universality of
cybernetic theory.

Beer and his collaborators never
came close to fulfilling their grand vi-
sion, though they did produce some
economic models of little practical
use and an “operations room” with
an obvious debt to the bridge of the
Starship Enterprise. As the revolu-
tion crumbled under a U.S. economic
blockade and a series of strikes their
most practical contribution to its
defense was the national telex net-
work, low tech even by the standards
of the 1970s, which proved useful for
centralized control of emergency re-
sponses. Beer himself was changed
by his experiences in Chile, devoting
himself to fixing the world rather than
making money. The urbane lover of
fine living gave up his Rolls Royce to
spend much of his later career as a
mystic, living simply in a primitive ru-
ral cottage.

This would seem to offer rich ma-
terials for a farce, or perhaps a tragi-
comic opera like those featuring talk
show host Jerry Springer and Cana-
dian Prime Minister Brian Mulroney.
To her credit, Medina avoids mockery
while doing justice to the gripping
weirdness of the story. She puts the
Chilean experience center stage, ex-
amining tensions between Beer’s vi-
sion and the agendas pursued by vari-
ous hosts and collaborators. Media’s
heart is open to the hopes for a better
world that drove Allende’s revolution
and the faith her characters put in
Beer’s approach, but is not shy about
speaking up when she catches them
exaggerating its actual accomplish-
ments or making contradictory state-
ments. One contribution of her work
is to remind us that computer tech-
nology has been in use outside the
U.S. and Western Europe for a long
time, and that its history in the devel-
oping world may follow a quite differ-
ent path.

To me, the most fundamental les-
son is that all technology is political
and most new approaches to comput-
ing are promoted with utopian fanta-
sies that later come to seem embar-
rassing. We instantly recognize the
political nature and unhinged ambi-
tion of the Cybersym project because
they are alien to our own experience
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These books
demonstrate

the rewards of
tackling big topics

of fundamental
importance.

in wealthy countries during an eco-
nomically liberal era. But, as I have
discussed elsewhere, a similarly im-
practical vision of gigantic, real-time
systems incorporating forecasting
models was a mainstream part of cor-
porate America in the 1960s.! Even the
science fiction control room idea was
already established in the business
press.? Likewise, the banking industry
first embraced the idea of the “cash-
less society” almost 50 years ago, but
it still retains a futuristic allure. You
may also remember all the predic-
tions that the Internet would trans-
form politics, revitalize democracy,
and solve the problems of U.S. educa-
tion. Snake oil, utopian dreams, and
science fiction narratives have played
a much more important role in the
adoption of information technology
than we would usually like to admit.

5. The History of

Computing Is Maturing

This kind of prize plays an important
role in the development of a field. By
honoring excellence it helps to shape a
canon of exemplary work and to build
a consensus on topics and approaches
of central importance. So what can we
learn about the history of computing
by looking at the books together?

One thing that jumps out is just
how far the field has developed from
its earliest days in the 1970s. The his-
tory of computing used to focus on
the history of computers themselves.
While many scholars continue to
look closely at particular machines,
such as ENIAC, there has been an
unmistakable shift from hardware to
applications and from narrow tech-
nical histories to broad portrayals of
technologies in their social contexts.
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These books, in particular, demon-
strate the rewards of tackling big top-
ics of fundamental importance such
as the rise of Silicon Valley or the
rise of computer use within scientific
practice.

There has also been a shift in the
kinds of people telling the stories.
Early activity on history of computing
was driven by computer scientists and
pioneers such as Herman Goldstine,
Brian Randell, Bernie Galler, Donald
Knuth, and Nick Metropolis. In con-
trast, all four prize-winning authors
discussed in this column have Ph.D.’s
in some variety of science and tech-
nology studies or history of technol-
ogy. Two also hold degrees in comput-
er science or electrical engineering.
Three hold faculty positions—one in a
department of science and technology
studies and two within information
schools. None are appointed primar-
ily in history departments or history of
science programs.

This hiring pattern reflects the
openness of other disciplines to his-
torical scholarship in computing,
but also has a negative impact on
the development of the field as most
of the best scholars have limited op-
portunities to teach in their specialist
areas or to train doctoral students in
historical research. I recently learned
that Medina’s book is also the first
history of computing book to win the
annual Edelstein prize from the So-
ciety for the History of Technology,
which is indisputably a good sign for
the recognition of work on comput-
ing by other historical specialists.
Hopefully this column and other his-
torical commitments by the ACM and
IEEE can maintain a similar connec-
tion between computer people and
historians. I like to think that Paul
Baran would have approved.
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