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The panel is organized by the SIG on Computers, Information and Society 
 
"The Historian and other Disciplines" & request for "Diversity of Approaches" within a 
panel: one of the presenters is an economics researcher with the Bureau of Labor 
Standards, and two combine graduate degrees in the history of science and technology 
with current appointments in departments of informatics. The commentator has a 
business school appointment. There is also a diversity of national approaches: the 
panelists are British, American, Danish and Japanese.  
 
The papers meet the challenge to consider "'IT’s' origins and ascendance in relation to 
other technologies" particularly by including contrasting accounts of open source 
development in early computing and early aeronautics. 



Session Abstract 
Networks of Knowing – Technology Transfer & Open Source Innovation 

 
This panel explores the process of knowledge transfer in technological innovation, looking 
particularly at the role of social institutions. In keeping with the conference theme, this panel 
revisits the events of the 1950s and returns attention to fundamental issues in the innovation 
process. The papers integrate the human and institutional aspects of knowledge transfer, 
documenting personal networks, the use of published materials, tacit knowledge, and the creation 
of formal and informal mechanisms for information dissemination similar to those associated 
with today's open source software movement. Three panelists focus on information technology, 
while, to provide a comparative perspective, the fourth addresses early aeronautics. 
 
Within the history of computing, work on the early hardware and software of the 1940s and 
1950s has generally been carried out either from an internalist engineering approach or a 
business history perspective. Anderson revisits one of the most famous innovations, Manchester 
University's creation of the first stored program digital computer. Using new archival evidence 
he argues for the importance of mathematicians and their expertise in the creation of this 
computer, looking particularly at the process of knowledge transfer from the then-classified 
Colossus project. Kita picks up the theme of knowledge transfer in early computing in her 
analysis of the creation of a pioneering electronic seat reservation system by Japan National 
Railways in 1959. She suggests that expertise transferred from MIT and a foreign supplier was 
reshaped within the institutional context of this firm to produce a distinctive and successful 
technological system. Both papers reconnect the history of technology with the history of science 
by turning attention to the institutional dimensions of knowledge transfer. 
 
The other two papers look at antecedents to today's open source development practices, rooted in 
the free exchange of technical information and computer code. Open source, as a combination of 
development methods, a social movement, and a set of licensing arrangements, has not yet 
received much attention from historians. But the many journalistic and popular works on the 
topic trace it to work on operating systems software in the 1980s and 1990s. Haigh and Meyer 
both explore continuities between the modern open source movement and the practices of earlier 
technological communities. Haigh argues that all of the formal characteristics of open source and 
many of its cultural practices can be traced back to the mathematical software libraries produced 
by IBM user organization SHARE in the 1950s onward. Meyer goes even farther back, using a 
painstaking examination of publications by experimenters and patent lists to argue that open 
source methods are visible in the community of aeronautical pioneers during the late nineteenth 
and very early twentieth centuries. Seeing open source development as a technique already used 
in several historical contexts and eras, rather than an entirely new invention, helps us to better 
understand its strengths and weaknesses and so understand how and where it is likely to function 
most effectively. 



Challenging the engineering perspective: A new look at the development of the world's first 
stored program computer 

 David Anderson, University of Portsmouth, Hampshire, UK 

Topic: The story of how the world’s first stored-program computer came to be developed at the 
University of Manchester in the immediate post-war period is conventionally told only from an 
engineering or technical perspective.  The dominant discourse to which this has given rise may 
be characterized as what Mike Mahoney calls an “insider history”, which, almost completely de-
contextualized, fails to explain adequately the behavior of historical actors. 
 
Argument: I examine the institutional imperatives which led to the location of computing 
activity at Manchester and reject the usual portrayal of M.H.A. Newman, I.J. Good and D. Rees 
of the Department of Mathematics as merely bit-part players whose independent attempts to 
build a computer failed while a rival effort in the Department of Electrotechnics carried all 
before it.  Newman is re-situated as the initiator, leader, and principal financial supporter of a 
single unified project.  It is demonstrated that Newman was engaged in an active and officially-
sanctioned transfer of computing know-how from the classified Colossus computer at Bletchley 
Park into the civilian world.   It is further shown that the contribution made by members of the 
Mathematics Department was very significant and did not, as the conventional narrative would 
have it, amount merely to offering encouragement to the engineers, F.C. Williams and T. 
Kilburn. 

Evidence: Previously unpublished material from the UK National Archives is examined together 
with correspondence and reports written by the principal players.  Using material from the Royal 
Society archives and the Council minutes of the University of Manchester it has been possible to 
reconstruct, for the first time, the funding of the SSEM project.  Finally, contemporaneous notes 
made by I.J. Good and not previous published are used to illustrate the contribution made to the 
project by members of the Mathematics Department.   The whole is contextualized resulting in 
the exposure of a number of historical myths underpinning the dominant discourse and, by so 
doing, the way is opened to a more nuanced account of the development of the stored memory 
digital computer. 

Contribution to Existing Literature: This paper provides a counterbalance to previous 
accounts such as Simon H. Lavington’s  “Early British Computers” and “A History of 
Manchester Computers”, Chris Burton’s “Replicating the Manchester Baby: Motives, Methods, 
and Messages from the Past” and Mary Croarken’s “The Beginnings of the Manchester 
Computer Phenomenon: People and Influences”. 



From Technological Mimesis to Creativity: Early Online Rail Reservations in Japan 

Chigusa I. Kita, Kansai University 

Topic: This paper is about how technological knowledge diffuses and is digested as a new 
discipline or framework.  In the Japanese history of computing, we should be careful to describe 
how pioneers in the 1950s or 1960s got information about computers that had been never seen, 
or how researchers went abroad absorbed information and experienced real technological process 
of system development to become an informant for the Japanese practitioners.  And at the same 
time social factors for pioneer works in Japan affected to form technological visions, which 
sometimes shows creativity and original ideas by Japanese researchers and engineers. 

Argument: In this paper, I will argue how “technological mimesis” could be a cradle of 
creativity in the system development on the view of technological visions that sometimes bore 
the motivation for the system development had been formed.  To describe a history of 
technological system development, Thomas Hughes' approach has been undertaken by history 
researchers to study social perspectives of the technological systems.  At the same time, we 
could pay attention to how the technological visions, which is formed through absorbing 
technological new set of knowledge or imitations, and shaped in the social circumstance or 
needs.  Also I will refer to the ideas of Kuhn's "paradigm", Mahoney's "agenda", and Knorr 
Cetina's "epistemic cultures" to think about international circulation of knowledge and 
“technological mimesis”. 
 
Evidence: Case to deal with this topic is mainly seat reservation system of Japan National 
Railway that was in operation as early as in 1959.  Primary sources are documents on the study 
group in JNR during the 1950s, and oral histories.  There was an informant who spent a year in 
MIT, and his group decided to import Bindex G-15 and learned its architecture.  They gradually 
formed a notion of on-line real time system to help the need within the company.  Fortunately the 
governmental company owned communications network and the group could implement on-line 
system through, while others could not use phone lines to send data by law.  In this group, 
foreign knowledge stimulated their creativity and let them form a technological vision for the 
new system. 

Contribution to Existing Literature: In the literature on the Japanese history of computing, 
JNR’s on-line real time system is not described as a mainstream, though many of refer to it 
briefly.  In this paper, I will use documents that were never used in historical researches.  And it 
could serve as a piece for comparative history for literature on SABRE, such as McKenney, 
Copeland and O. Mason’s, Waves of Change: business evolution through information 
technology, Harvard Business School Press, Boston, Massachusetts, 1995. 



Open Source Software at 50: Its Corporate and Mathematical Origins 
Thomas Haigh, University of Wisconsin—Milwaukee, thaigh@computer.org 

 
Topic: My paper focuses on the role of SHARE in the development of mathematical software 
routines, for generic tasks such as matrix computation, elementary and special functions, and 
solution of differential equations. SHARE was formed in 1955 by companies using IBM’s most 
powerful scientific computer, the IBM 704. SHARE soon boasted hundreds of member 
companies and by the mid-1950s was performing a range of activities including regular 
conferences, an extensive software library, the production of standards and reference manuals of 
all kinds, and a number of joint software development projects. 
 
Argument: I argue that by 1956 SHARE had many of the formal and informal characteristics of 
today’s open source software projects, including a software library, distribution of standards for 
coding and documentation, mechanisms to support discussion between project members, 
mechanisms to report bugs back to the authors of routines, and mechanisms for users to 
contribute improvements back into a common code base. Creating these routines was laborious 
but brought little proprietary advantage, so firms realized they would benefit by pooling their 
efforts.  However, SHARE also demonstrated some weaknesses of this approach. Tacit 
mathematical knowledge was being embedded into software and rendered invisible. Programs 
varied greatly in quality, and many possessed subtle mathematical flaws. During the 1960s a 
SHARE committee attempted to adapt academic peer review methods to test and improve the 
library. This effort largely failed, and in the early 1970s SHARE was eclipsed by computer 
vendors, academic research groups and software companies as a source of high quality 
mathematical routines. 
 
Evidence: Sources for the paper include archival SHARE material at the Charles Babbage 
Institute and National Museum of American History and oral history interviews with surviving 
participants. 
 
Contribution to Literature: I sketch connections between the activities of SHARE and Kuhn's 
concept of the open society, Shapin's discussion of the gentlemanly origins of science, and the 
power of the ideas of efficiency and elegant design in engineering culture. So far the burgeoning 
literature on open source is usually uncritical and evangelical, written by participants or 
impressionable journalists. There have been some useful managerially oriented guides, and a 
growing number of serious ethnographic and economic investigations. The topic has not yet been 
investigated by historians, and as a result little attention has been paid to these historical 
continuities or to the question of what is really new about the modern movement.  



Beyond Computer Exceptionalism: Open Source Aeronautics Before 1903 
Peter B. Meyer, Bureau of Labor Statistics, meyer.peter@bls.gov 

 
Topic & Argument:   The term “open source” is new, and describes a form of software 
development.  I argue that the idea naturally extends to earlier technological experimentation, 
and doing so helps highlight interesting elements of technological change.  One principle seems 
to be that if it is clear how to advance a technology and its future prospects seem good, its 
advance will be accomplished principally by hierarchical or profit-seeking organizations.  But if 
the technology’s prospects are unpredictable and the path to improvements very uncertain, the 
field may be left to ad hoc experimenters, who may then explore it and find useful paths forward.  
There are useful example episodes to refer to.  In particular, the devices leading up to the first 
airplanes were developed largely by experimenters who did not have a direct financial interest in 
the outcome, and who made much information available to the interested public.  The early 
development of the personal computers also had an open-source feel to them, in the Homebrew 
Club for example.   
 
Evidence:   This paper surveys the experimenters and publications that led up to the first (1903-
1909) aircraft, and evaluates the ways in which the developments leading up to the first airplanes 
were analogous to those in open source software.  Hundreds of authors and experimenters in the 
1800s can be identified, based on secondary works, patent records, and by tracing back what the 
known experimenters are known to have read.  This population is large enough that statistics on 
this group are possible and distributional questions can be addressed.  We can infer the 
motivations of the aircraft experimenters, study their publications, and evaluate their use of 
intellectual property mechanisms.  For example:  How many experimenters contributed 
indirectly to publications read by, for example, the Wright brothers?  (At least 200 that we can 
name.)  How many experimenters filed for patents?  (Lists of U.S. and German patents are 
known.)  How many of the experimenters seem to have kept their inventions secret, and how 
many clearly did not?  How many of the contributors to the information streams leading up to the 
early airplanes had made discoveries or inventions that were clearly useful to subsequent 
airplanes, and how many made some kind of discovery or innovation which was apparently not 
useful?  How useful to the early airplane makers were the inventions which had in fact been 
patented or kept secret?    
 
Contribution to Existing Literature:   To the extent that there are clear parallels between open-
source episodes, it helps us frame a historiography of open-source technology development that 
is not tied to technological and institutional details of software.  It would help integrate the 
history of computing with the history of other technologies and industries.  This would help 
frame a theory of the contexts in which self-motivated inventors are relevant and open-source 
development is likely, and thus support a common language and useful interactions between 
fields such as the History of Technology, Sociology, and Economics. 
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