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Session Abstract -- Looms, Chips, Users and Code: The Business of Computing 
Organizer: Thomas Haigh, University of Wisconsin—Milwaukee, thaigh@computer.org 

Historians of computing have enjoyed a long and fruitful relationship with business history (as 
have other subfields within the history of technology). Until recently, however, they have been 
content to write stories about how hardware companies designed, built, and sold their wares from 
the 1940s onward. During this decade the two most important trends in the history of computing 
have been a new focus on software (most notably in Campbell-Kelly’s business history of the 
topic) and an equally important new focus on businesses as users of computer technology (most 
notably Yates’s Structuring the Information Age and Cortada’s Digital Hand series). Following 
this lead, our papers explore new dimensions in the business and economic history of computing. 

Delve’s paper extends the traditional time period to explore the business career of Joseph Marie 
Jacquard. Jacquard invented a loom able to weave a pattern specified in a series of punched 
cards, a key step toward programmable machines. But although Jacquard occupies a prominent 
niche in most synthetic histories of computing, Delve claims that previous second- and third-
hand accounts of his life have misrepresented many of its important aspects. In particular, she 
suggests that his looms were not, as widely believed, an immediate commercial success. 

Yost looks at the semiconductor strategies of IBM and Sperry Univac. His paper bridges two 
largely distinct traditions: histories of the semiconductor industry (which tend to be dominated 
by Silicon Valley and specialist electronics firms) and histories of the computer industry (which 
tend to focus on machine lines and say little about component technologies or manufacturing). 
Yost reminds us that both firms were vertically integrated, and that IBM was one of the world’s 
most important producers of semiconductors. Joining these two topics enriches our 
understanding of both. 

Kuhn shifts the focus from hardware to software, with his examination of the software 
department of France’s ill-fated national champion mainframe business, CII. He argues that the 
firm intended to use software to overcome the advantages of IBM and other incumbents, making 
it a key technological component of its distinctive business strategy. The French case provides a 
stimulating complement to the better known examples of the American and British computer 
industries during the 1960s. 

Finally Meyer, an economic historian and research economist at the Bureau of Labor Statistics, 
broadens our understanding of the users in the business history of computing to include 
individual wage earners as well as companies. He uses census data on computing-related 
occupations from the 1960 to 2000 to explore the influence of this new technology on wage 
inequality. As computer workers comprised an ever growing proportion of the workforce over 
this period, this work sheds light on an important aspect of the relationship between technology 
and social change. 



 

New Perspectives on “Jacquard” Looms and the Development of Punched Cards  

Janet Delve, University of Portsmouth, Hampshire, UK 

Topic: Despite the fact that the “Jacquard” loom is very-well known, scant reliable biographical 
information has been available to date on Joseph Marie Jacquard himself.  The situation has been 
improved by recent research by Lyon local historian Jean Huchard which has thrown a 
completely new light on Jacquard and his work, overturning previous accounts which were 
largely built on legend. As the punched-card “Jacquard” loom plays a significant role in both 
business history and the history of computing, these new perspectives have important 
repercussions in several areas of the history of technology.  

Argument: It appears that “Jacquard” was a nickname of one branch the Charles family, and 
that the correct name for the inventor in question was Joseph Marie Charles dit Jacquard, which 
would explain why material pertaining to just Jacquard was difficult to locate, and hence why so 
many stories were fabricated about him. The dominant narrative includes many claims regarding 
the early success of Jacquard’s automatic punched-card-driven loom which are now called into 
question.  This paper will examine several such widely-accepted premises from this new 
perspective, focussing on the technological advances in perforated paper/card-driven looms from 
Basile Bouchon in 1725 to Jacquard and others in the early nineteenth century.  In particular, the 
previously unacknowledged contribution of Jean Antoine Breton to the functioning of the 
Jacquard loom will be considered in depth.  

Evidence: Secondary literature by Huchard in the Bulletin municipal officiel de Lyon is the 
starting point for this paper, and the archival sources upon which this is based is in the process of 
being consulted. 

Contribution to Existing Literature: Jacquard plays a seminal role in most synthetic histories 
of computing, but has remained misunderstood. There is very little reliable material on Jacquard 
in English, though my recent biographies (Fall 2007) in the Annals of the History of Computing 
on Jacques Vaucanson and ‘Jacquard’ have helped to redress the balance somewhat.   

 



A Department for Ordinary Business: 

Application Software in the French Plan Calcul (1966-1975) 

Pierre-E. Mounier-Kuhn, CNRS & Université Paris-Sorbonne, mounier@msh-paris.fr 

Topic: This paper analyzes the evolution of the Application Software Department of the 
Compagnie Internationale pour l'Informatique (CII), the 'national champion' computer 
manufacturer in the French governmental policy (Plan Calcul) launched in 1966.  

Argument: CII’s Application Software Department was basically aimed at solving the strategic 
problem of this company: How a new entrant, with its engineering culture, could win clients on 
the European market in head-on competition against major established manufacturers? The 
perceived solution was to develop application packages which would convince clients to acquire 
CII mainframes, particularly in market segments where CII hoped to displace IBM and Bull or to 
install first computers. Along with migration aids to help clients leave IBM, whole software 
libraries had to be written for scientific as well as for commercial users. It was a never-ending 
task. How was it organized and staffed ? What innovations and routines did it carry ? How did it 
react to changes in its environment, such as IBM’s unbundling policy ?  

Evidence: The main sources for this research are oral interviews, professional journals and the 
Historical Archives of Bull SA — particularly CII’s users group reports and the correspondance 
between CII and ‘pilot clients’ who participated in the risky development of the company’s 
software, and offered useful information feed-back. 

Contribution: This paper is a chapter of a book in progress about CII. While the Plan Calcul has 
been extensively discussed from a broad political and economic point of view in books like 
French Ordinateurs (1977) or L’Informatique Malade de l’Etat (1990), its industrial arm, CII, 
was never studied in itself. Application Software was at the interface between CII, its clients and 
its partners/competitors the French software companies. It also reflected major concerns of this 
period: The European reactions in the face of US dominance in the IT industry, and the general 
concern about software economy and software ‘engineering’. Beyond the history of a long-
forgotten company, it offers a case study on the emergence of Software as a new branch of 
activity within IT companies, a topic where business and technology histories interact.



 

Manufacturing Mainframes: The Evolving Semiconductor Strategies of IBM and Sperry 
Univac, 1960-1975 

Jeffrey Yost, University of Minnesota 
 

Topic: This paper expands the understanding of the history manufacturing mainframe computers 
by focusing on semiconductor strategy—the changing mix of internal manufacturing, alliances, 
and sourcing mechanisms—at mainframe computer firms.  Semiconductors made up a greater 
share of the cost of computers than any other by the end of the 1960s, and increasingly became a 
critical source for competitive advantage.  The analysis concentrates on the evolving 
semiconductor strategies of two mainframe firms: industry leading IBM and its top competitor 
Sperry Univac (a division of Sperry Rand).   
 
Argument: The critical importance of path dependency in making decisions on semiconductors 
and the complexities of timings and targets of innovation. IBM made a major move to vertically 
integrate with the formation of its Component Division in 1960.  Shortly thereafter, in planning 
the legendary IBM System 360 series, IBM opted for a less risky hybrid semiconductor 
technology, Standard Logic Technology (SLT), than the new technology of integrated circuits 
(ICs).  The paper explores underlying manufacturing and strategic factors of this choice, as well 
as the aggressive move of IBM to become a leader in ICs before the end of the 1960s.  In the 
early 1960s Sperry Univac received semiconductors internally from the Sperry Rand 
Semiconductor Division.  This division, however, repeatedly faltered and Sperry Univac shifted 
to a market model for its needs.  The study details Sperry Univac’s strategic planning and 
mechanisms to shift to IC production in the early 1970s within the context of the legacy of its 
successful internally produced plated wire main memory and market relationships for ICs. 
 
Evidence: IBM’s vast secondary literature addresses some aspects of the firm’s semiconductor 
practices (particularly Ross Bassett’s To the Digital Age, and Emerson Pugh, et al.’s IBM’s Early 
360 and Early 370 Systems).  More important to the study, however, is an extensive oral history 
series with dozens of IBM engineers from the 1960s and 1970s.  With Sperry Univac, much of 
the small secondary literature on the firm is from its early years (prior to the coverage of my 
study, such as Arthur L. Norberg’s Computers and Commerce) and there is virtually nothing on 
the area of semiconductors.  The extremely rich Sperry Univac Corporation Records at Hagley 
are the main resource I used to piece together this important history.   
 
Contribution: While the history of manufacturing has long been a central focus of the field, 
there is a relative dearth of information on manufacturing computers (and the fundamental 
manufacturing decisions by mainframe firms). R&D has been the near exclusive focus—despite 
the fact computers were built in substantial volume by the 1960s. To the extent manufacturing 
semiconductors have been studied, it has been predominately from the side of semiconductor 
firms and the history of Silicon Valley (Bassett, Saxenian, Lecuyer), not the mainframe company 
focus of my paper. Second, the study addresses a fundamental question at the center of the 
intersection of the history of technology and business history, the boundaries of the firm, and the 
technological and strategic factors that play into this decision for manufacturing companies (a 
question examined by many historians, economists, and management theorists—from Chandler 
and Lazonick to Usselman and Lamoreaux). 



Computer Use and Earnings Inequality, 1960-2000 
Peter B. Meyer, U.S. Bureau of Labor Statistics. 

 
Topic: Novel technologies appear to cause increases in income inequality.  Here we show 
evidence of two sets of forces that cause this to happen.  First, there are occupations closely tied 
to new computer technology.  Five occupations closely tied to new information technology have 
experienced growing earnings inequality within them for as long as they can be tracked.  They 
expand both because of growing opportunities and obsolescence both.  Second, “superstars” can 
appear because of expanding capabilities of the media, e.g. the worldwide audience that the top 
sports stars can now get.  These jobs are not closely tied to information technology but rather to 
some kind of performance. 
 
Argument: Several forces cause technological opportunity in computer technology occupations 
to experience an expanding earnings distribution – rising inequality – more than other 
occupations.  First, the kinds of work done are expanding qualitatively.   For example, digital 
design, a new category of electrical engineering appeared and expanded greatly.  Second, in 
those same occupations there are a lot of opportunities to succeed by doing something novel, e.g. 
by making a new invention; creating a new product; by starting a firm; by owning stock options 
in a firm that is not yet public.  Third, in fast-changing occupations, opportunities disappear, 
depreciate, or obsolesce faster than in other occupations.  For example, a product worth 
developing in 1990 was probably not worth developing in 1995 because it was already obsolete.   
This exerts a downward force on some earnings in the occupation, especially toward the bottom 
of the earnings distribution. The combination of these three forces adds new “noise” to the 
distribution of earnings.  A distantly related force discussed in Rosen (1981) is that with the 
expansion of communication around the world, musicians, athletes, and other performers have 
larger audiences which raises the top of their earnings possibilities. 
 
Sources: Data on earnings of individuals comes from repeated U.S. Census Bureau surveys. The 
occupations have been standardized over the Census years by Meyer and Osborne (2005).  The 
occupations interpreted as close to computer technology are these five: electrical engineers, 
electrical engineering technicians, computer programmers, systems analysts, and data processing 
equipment repairers.  The occupations in which media-amplified “superstardom” are tested for 
are these:  actors and directors, artists, athletes, authors, dancers, designers, editors and reporters, 
musicians, and photographers 
 
Contribution to literature: A great deal of attention has been paid to the influence of 
information technology adoption on corporate productivity. But economic historians and 
historians of technology have done little to explore the influence of information technology on 
the earnings of individuals. As computer workers comprised an ever growing proportion of the 
workforce over this period, this work sheds light on an important aspect of the relationship 
between technology and social change. More generally, this work contributes to a debate among 
labor economists on “technological uncertainty,” described for example by Dosi (1988) and 
Rosenberg (1996).   



Janet Delve Janet.Delve@port.ac.uk 
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Pierre-E. Mounier-Kuhn 

CNRS & Centre de recherches en Histoire de l'Innovation 

Université Paris-Sorbonne 

28 rue Serpente, 75006 Paris 

mounier@msh-paris.fr 

 

Pierre-E. Mounier-Kuhn (CNRS & Université Paris-Sorbonne) devoted his doctoral dissertation 
to the History of Computing in France from the 1930s to the late 1960s: L’informatique en 
France de la Seconde Guerre mondiale au Plan Calcul : Science, Industrie, Politique 
Gouvernementale (CNAM, Paris 1999, 800 p.). 

 

He has published some 50 papers on related topics: 

- Historical geography of computing research and higher education in France, 

- French computer and peripheral manufacturers, particularly Bull and SEA, 

- Origins of French software and service companies, particularly the service bureau sector, 

- The development of early Air and Navy defense systems, and their influence on the French 
computer industry, 

 

He was elected “International scholar” with the Society for the History of Technology in 1993. 

 

He co-organized several international conferences on the history of computing, of patents and of 
telecommunications. He acted as special issue editor of a series of the Annals of the History of 
Computing about the History of Computing in France (1989-1990). A co-founder of AHTI, the 
French computer and telecom history society, he is a member of ACONIT and Federation des 
Equipes Bull, the two IT preservation societies active in France. He is Associated Partner of the 
research program Software for Europe (SOFT-EU) within ESF EUROCORES.   

 

P.-E. Mounier-Kuhn is currently working on the history of the Plan Calcul and its 'national 
champion', the CII (Compagnie internationale pour l'informatique), and on the history of Bull. 



Jeffrey R. Yost, yostx003@tc.umn.edu 
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1988-1994.  
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