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Abstract: Using fresh insights and some nearly forgotten facts, this article reviews
the origins of the IEEE Computer Society and, in more detail, the first IRE Technical
Committee on Electronic Computers. This committee was established about ten years
after the revolutionary invention of electronic digital computing.

1. The Dawn of Professional Activities in Electronic Computers

For decades, the Computer Society (CS) has been by far the largest professional unit
within the Institute of Electrical and Electronic Engineers (IEEE). As early as 1968,
its predecessor — the Computer Group — surpassed the 10,000-membership milestone
[11]. Since then, the IEEE CS has grown substantially, servicing over 225,000
community members in 2021. This has been in line with the rapid global
developments of computer science and engineering — the main driving force of the
unprecedented digital revolution which has transformed modern life.

The professional community activities in computer science and engineering began in
the first year after the Second World War. Indeed, the CS origins can be traced back
to 1946 when there existed two independent and sometimes rival organizations — the
American Institute of Electrical Engineers (AIEE) and the Institute of Radio
Engineers (IRE). These two institutions eventually merged in 1963, creating the
IEEE. A lot has been written on this matter over the last 75 years, but there are still
many questions that require answers and clarifications, particularly because both the
IRE and the AIEE had initially created separate committees dedicated to the new field
of computing.

Within the AIEE, the Subcommittee on Large-Scale Computing Devices was initially
formed as part of the Basic Sciences Committee during May/June 1946 with Charles
Concordia as first chairman [20]. In 1947, with the backing of the AIEE leadership,
the group started preparing for elevation to full committee status, while dropping
"Large-Scale" from its title. Eventually, the AIEE Committee on Computing Devices
was formally approved by the Board of Directors on 29 January 1948 and achieved
full official standing on 1 August 1948.

The uniqueness of the IRE lies in the fact that during the first half of the Twentieth
Century it was the most scientific of all American engineering societies. This spirit
found its expression in the Institute’s high membership standards, a stress upon
creativity, the democratic elections, and its dedication to international scientific
collaboration. There was a strong convergence between the values implicit in the
development of a highly scientific field and the professional atmosphere created by
the founders of the IRE. In line with these principles, the IRE Technical Committee
(TC) on Electronic Computers was initially formed in 1946 as a Subcommittee, just
like the AIEE Subcommittee on Large-Scale Computing Devices. However, it is still
unclear why in 1951 the IRE decided to establish the Professional Group on
Electronic Computers (PGEC) [21] with no evidence showing continuity between the
new group and the existing TC. The PGEC creation was a move in the right direction



as the PGEC turned out to be very successful in the 1950s and the early 1960s, before
the merger of the IRE and the AIEE in 1963.

2. The Inception of the IRE TC on Electronic Computers

The first IRE TC on Electronic Computers has played an important historic role and
therefore we shall review some nearly forgotten facts. The earliest evidence of
professional activities in this new area within the IRE goes back to 1946. The
technical program of the highly successful 1947 IRE National Convention (3-6 March
1947) was published in January [6, 7] and February 1947 [8, 9]. It included 122
papers, five of which were presented in the session “Electronic Digital Computers” on
Tuesday, 4 March 1947 in the West Ballroom, The Commodore Hotel, New York
City [10]. These papers must have been prepared and submitted in 1946 for inclusion
on the technical program. The authors — J.W. Forrester (MIT), S.N. Alexander (NBS),
H.H. Goldstine (IAS), J.A. Rajchman (RCA), and P. Crawford (ONR) — would be
listed officially as inaugural members of the IRE TC on Electronic Computers in
1948. Several interesting exhibits were presented in special demonstration rooms,
including component units of the EDVAC (Electronic Discrete Variable Computer),
declassified only one week before the show.

A total of 73 IRE Technical Committee and Subcommittee meetings were held in
1947 [2]. These included the Technical Subcommittee on "Electronic Digital
Computers” which must have been established in 1946. Later in 1947, Arthur Burks
published in the Proceedings of the IRE his highly cited ENIAC paper [20], submitted
in 1946. The 1947 annual report of the Secretary, Haraden Pratt, as received by the
IRE Board of Directors, includes the following statement [2, p. 750]:

Three new important Technical Committees, ... and the Electronic Computers
Committee, were created, which indicates an increased trend in Technical
Committee activities for the future.

An extensive online search established that after the successful start of the
Subcommittee and the creation of the IRE TC on Electronic Computers in 1947, the
IRE Executive Committee approved a Bylaw amendment to include the TC on
Electronic Computers in Section 80, and appointed James R. Weiner as the first
Chairman of the same TC at its meeting on 6 January 1948 [3]:

Bylaw Section 80. Dr. Goldsmith moved that the Constitution and Laws Committee
be instructed to prepare a Bylaw amending Bylaw Section 80 to include the new
Technical Committee on "Electronic Computers.” (Unanimously approved.)

Chairman, Technical Committee on Electronic Computers. Dr. Goldsmith moved that
the Executive Committee approve the appointment of J.R. Weiner as Chairman of
the Technical Committee on Electronic Computers. (Unanimously approved.)

These decisions not only confirm the elevation to full committee status but also the
drop of “Digital” from the title which would leave room for the inclusion of analog
(continuous) computers in the Definition of Scope, as approved by the IRE Executive
Committee on 2 March 1948 [4]:

Definition of Scope of the Electronic Computers Committee. Mr. S. L. Bailey
moved that the Executive Committee approve the following definition of scope of the
Electronic Computers Committee, submitted by the Committee Chairman, James R.
Weiner, with the suggestion that the Technical Secretary investigate the use of the
term "continuous" in this application:



"The Technical Committee on Electronic Computers is responsible for all work
relating to digital and continuous computers. Included are applications to scientific
computing, fire control, and industrial control problems. A primary duty of the
Committee will include the compilation of a glossary of definitions designed to correct
the many current ambiguities. Additional duties of the Committee include
standardization of test methods, coordination with the Papers Procurement
Committee, and computer session planning.” (Unanimously approved.)

This TC continued to be very active in 1948 with a committee meeting and nine
papers presented in two regular sessions “Computers | — Systems” and “Computers |1
— Components” at the 1948 IRE National Convention, 22-25 March 1948 [5]. Many
of the authors of these papers were founding members of the IRE TC on Electronic
Computers. Another fascinating fact is that among the invited speakers for the special
session on "Advances Significant to Electronics” were Norbert Wiener (MIT) on
“Cybernetics”, Claude Shannon (Bell Labs) on “Information Theory”, and John von
Neumann (IAS) on “Computer Theory” [5, p. 366].

In his article of 1991 [1], Merlin Smith gives a list of the 21 founding members of the
first IRE TC on Electronic Computers (1 May 1948). Regretfully, this article does not
provide a reference to the original publication, which was eventually found in the
Proceedings of the IRE [2, p. 761]:

Technical Committee on Electronic Computers

Chairman: J.R. Weiner (Raytheon Manufacturing Co.); Vice-Chairman: G.R. Stibitz
(Bell Labs); Members: S.N. Alexander (NBS), J.V. Atanasoff (NOL), J.H. Bigelow
(Princeton Univ.), Perry Crawford (ONR), C.S. Draper (MIT), J.P. Eckert Jr. (Eckert-
Mauchly Computer Corp.), J.W. Forrester (MIT), H. Goldstine (IAS), E.L. Harder
(Westinghouse Electric Co.), B.L. Havens (Columbia University), E. Lakatos, G.D.
McCann (California State Polytechnic Inst.), C.H. Page, J.A. Rajchman (RCA),
Nathaniel Rochester (Sylvania Electric Products Inc.), Robert Serrell (RCA), T.K.
Sharpless (Univ. of Pennsylvania), R. Snyder (Univ. of Pennsylvania), and C.F. West
(Raytheon Manufacturing Co.).

The IRE TC on Electronic Computers inaugural roster as listed above is an impressive
collection of early computer pioneers, which includes the inventor of electronic digital
computing — John Vincent Atanasoff (JVA).

3. The Invention of Electronic Digital Computing

The 1930s saw an unprecedented ebullience of scientific ideas and proposals looking
for different solutions to the automatic calculations challenge. The variety of interests
in the academic institutions, commercial endeavors and government administration
added further to the richness of possible approaches. It is in these circumstances that
John V. Atanasoff’s exceptional invention and development of electronic digital
computing marked the beginning of the information revolution [18]. In 1937, after
significant research and practical investigations, Atanasoff came up with the basic
design principles of electronic digital computing [13]. These included the use of:

e electronics technology for computational speed as opposed to mechanical or
electromechanical technology,

e Dbinary arithmetic for simplicity of implementation as opposed to decimal
arithmetic,

¢ digital calculations for accuracy as opposed to analog calculations,



e dynamically refreshed memory for low cost and reliability.

Based on these revolutionary concepts and after further practical investigation, a
proof-of-concept prototype became operational and was demonstrated in October
1939. This was followed by the development of a full-scale computing machine
(called since late 1960s the Atanasoff-Berry Computer, or ABC) for solving systems
of equations using digital electronics, demonstrated between 1939 and 1942 by John
V. Atanasoff and his graduate assistant Clifford E. Berry.

A few years after Atanasoff’s project, the British “Colossus” electronic digital
computer was independently designed and built at the Post Office Research Labs at
Dollis Hill in North London between March and December 1943 [22]. The first
prototype, developed for the top-secret code-breaking facility (known as “Station X”)
at Bletchley Park, was first operational on Christmas Day, 1943. After receiving
highly favorable feedback from its initial operation, the project team led by Thomas
H. (Tommy) Flowers, built another 10 improved Colossus versions which were
extensively used to break the German “fish” codes in the last two years of the Second
World War.

Around the same time, another groundbreaking project, classified as “confidential”
and led by J. Presper Eckert Jr. and John W. Mauchly started in June 1943 at the
University of Pennsylvania. This was the ENIAC (Electronic Numerical Integrator
and Computer) which became operational in December 1945 and announced to the
media in February 1946 which was followed by a well-run publicity campaign.
ENIAC’s popularity remains widely acknowledged within the professional
community to this day.

There are, however, some important facts which need to be emphasized again. In June
1941, John Mauchly visited John Atanasoff in lowa State to learn in detail about his
project. It is well documented that Atanasoff had submitted a patent application to
lowa State, but the University neglected to file. Atanasoff also informed Mauchly
about this matter and stated in his letter to him dated 7 October 1941: “I have no
qualms about having informed you about our device, but it does require that we
refrain from making public any details for the time being.” Soon after that, ENIAC’s
design and construction were derived with no acknowledgment of John V.
Atanasoff’s invention. As stated in Judge Earl R. Larson’s Federal Court's historic
decision (19 October 1973):

"Between 1937 and 1942, Atanasoff, then a professor of physics and mathematics at
lowa State College, Ames, lowa, developed and built an automatic electronic digital
computer. The work of Atanasoff was known to Mauchly before any effort pertinent to
the ENIAC machine or patent began. Eckert and Mauchly did not themselves first
invent the automatic electronic digital computer, but instead derived that subject
matter from Dr. John Vincent Atanasoff."

Despite the long list of publications discussions, interviews, and announcements,
some of the details are still not well elucidated. For example, it is often believed that
the computer’s name ABC (Atanasoff Berry Computer) was given during the
development of the project. In fact, Atanasoff started using the acronym ABC in the
late 1960s to recognize Clifford Berry’s contribution in his testimony for the court
case on the 15 June 1971 [13]. Before that he refers to it as the “computing machine”
[14] while the only other book providing a 2-page description of the “Atanasoff-Berry
computer” was published in 1966 [12, pp. 3-4].



The above confirms again JVA as the sole inventor of the electronic digital computing
concepts and his innovative contributions to the creation of the modern computers.
While Clifford Berry has proved himself as a gifted young engineer at the time of his
graduation in the summer of 1939, we have not seen published evidence about any
contributions by Berry to the invention of electronic digital computing. In one of his
letters (12 July 1963) to R.K. Richards [23], Berry mentions September 1939 as the
first month when he was fully occupied as a graduate assistant building the frame
without any real idea about what was going to go in the machine. At the same time, in
October 1939, JVA demonstrated the operation of his first partial prototype. Even the
topic area of Berry’s MS thesis, entitled "Design of an Electrical Data Recording and
Reading Mechanism” (1941), had been provided solely by his supervisor [13].
Atanasoff and Berry have worked very closely together on the implementation and the
existing publications are very clear about their productive partnership.

Clifford Berry developed quickly as one of the most forward-looking computer
designers at that time. Applying his skills from the computing machine project with
Atanasoff in his future work, he was initially the project manager of the electronic
analog machine CEC 30-103 at the ElectroData part of the Consolidated Engineering
Corporation (CEC). After ElectroData’s acquisition by Burroughs Corporation in
1956, Clifford Berry led Burroughs into electronic digital computing.

The list of early commercially available electronic computers include (in
chronological order): CEC 30-103 (1949), UNIVAC (Universal Automatic Computer)
| (1951), and IBM 701 (1952). Both CEC 30-103 and the later completed CEC-30-
201 (1954) were electronic analog computers and therefore relatively small systems,
while UNIVAC | and IBM 701 were electronic digital computers.

4. The Impact

Of all the brilliant scientists who have shaped the early years of electronic computing,
John V. Atanasoff was the first one to use digital electronics to implement arithmetic
operations [24]. About ten years after his revolutionary invention, the organized
technical activities in the field began (see Fig. 1). The IRE TC on Electronic
Computers built critical mass from the very beginning of its existence initially as a
subcommittee. It played a particularly influential role with its very strong
membership, including J.V. Atanasoff, J.P. Eckert, G.R. Stibitz, J.R. Weiner, N.
Rochester, H. Goldstine, S.N. Alexander, and others. Atanasoff’s design principles
propagated via ENIAC and EDVAC (both declassified in 1946-47) to most of the
commercially available modern computers and remain at the core of the electronic
digital computing technologies to the present day.
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Figure 1: Main Milestones in the First 35 Years of Electronic Digital Computing



A fully identical reconstruction of John Vincent Atanasoff’s original computing
machine was completed [16] and demonstrated [25] in the 1990s. Since 2011, when it
was moved to the Computer History Museum in Mountain View, this reconstruction
has been attracting the wider public’s attention [20].
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