Talking about bugs: Male computer scientists
and their emotional relationship with errors

Martina HeBler

For some digital technologists today, it is a matter of course to speak euphorically
about their failed projects. They are proud of failing because they see it as an ex-
pression of their willingness to take risks, ambition, and originality. Failure quali-
fies them as innovative inventors. As Lisa Nakamura noted in a short essay, “[f]ailure

"' However, this pride in fail-

has an exalted status in new and digital media culture.
ure is usually accompanied by a success story. As Nakamura also emphasized, it is
primarily those who were ultimately successful who present themselves as proud of
their failures.” In Silicon Valley, embracing failure has become a mantra, with vari-
ations such as “fail fast and often,” “fail better,” and “fail forward.” In an article in
Forbes magazine, Rob Ashgar stated: “embracing failure makes for a trendy mythol-
ogy, especially for the aspiring heroes of innovation.” In reality, however, it is “lip
service, while they scramble hysterically to avoid failure at all costs.” In fact, there
is a fear of “any kind of failure.” These brief remarks touch on the emotions tied to
failure and mistakes, which range from openly expressed enthusiasm and pride to
a hidden fear of failure. Obviously, failure is deeply intertwined with emotions.

This chapter explores the relationship between emotions, gender, and techno-
logical errors and failures. However, it does not focus on enthusiastic project devel-
opers in Silicon Valley, but rather on a contrasting phenomenon: concerned software
developers who were frightened by software errors and malfunctioning products.
The chapter highlights a specific historical moment when software developers dis-
cussed software fallibility and sought solutions, namely during two NATO confer-
ences: one in Garmisch-Partenkirchen (Germany) in 1968 and the other in Rome in
1969.

Inthe 1960s, a growing awareness emerged that software development was chal-
lenging, error-prone, and costly, yet increasingly vital to many aspects of society’s
functioning. At the beginning of 1967, the NATO Science Committee established a

1 Nakamura, “Plug and Pray,” 87.
2 Nakamura, 87.
3 Ashgar, “Fail Fast’ Mantra.”
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Study Group on Computer Science, which began organizing the first conference.*
This Science Committee was part of NATO’s civil science program, aimed at promot-
ing nonmilitary cooperation. Established in 1958, its goal was to encourage scientific
cooperation within the Alliance.> Scientific cooperation and research across nearly
all fields of science were supported. Therefore, it was no surprise that computer sci-
ence became part of those efforts. By spring 1968, the conference program had been
designed, and “key figures in academia, in the computer industry, in the emerging
software houses had been invited.”

This chapter is mainly based on the reports of the two NATO conferences, each of
which is approximately 130 pageslong. Both reports document the lectures as well as
the discussions that ensued.” These conferences have already been a focus of histor-
ical scholarship, mainly because they popularized the term “software crisis.” Donald
MacKenzie wrote a key essay on the subject and highlighted: “The historical signif-
icance of the Sonnenbichl [the conference hotel in Garmisch] meeting was the way
it provided the single most influential early diagnosis of one of the two fundamen-
tal problems that are the obverse of hardware’s success: the deeply intractable dif-
ficulty of achieving dependable software.”®
term “crisis” and questioned its reality. Thomas Haigh pointed out that it exists more

However, historians have criticized the

in historians’ imaginations than in actual programming practice. He remarked crit-
ically that it was an “actor category” that historians should not adopt lightly.® Janet
Abbate summarized the criticism that historians have directed at this term."® Most
of them argue that talk of a crisis is exaggerated. This criticism is also supported by
the fact that one participant in the first NATO conference remarked, “I do not like

"' However, Abbate empha-

the use of the word ‘crisis’. It is a very emotional word.
sizes that the term signaled a genuine concern among software producers,” since
three problems, in particular, were repeatedly discussed in the computing literature
of the 1960s and 1970s: “shortage of programmers; production problems that caused
projects to be late, over budget, and full of bugs; and a supposedly undisciplined la-
bor force.”

Following Abbate’s remark that software developers expressed genuine concerns

atthat time, the categories and concerns of the actors are taken seriously in what fol-

4 Naur and Randell, Software Engineering, 8.
5 “NATO Science Committee.” Nature 181 (1958): 738—40.
6 MacKenzie, “View from Sonnenbichl,” 98.
7 Naur and Randell, Software Engineering; Buxton and Randell, Software Engineering Techniques.
8 MacKenzie, “View from Sonnenbichl,” 97n.
9 Haigh, “Crisis, What Crisis?”

10  Abbate, Recoding Gender, chap. 3.

b8 Naur and Randell, Software Engineering, 71.

12 Abbate, Recoding Gender, 89.

13 Abbate, 89.
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lows. Reading the conference documentation, it is clear that the participants were
outwardly emotional, as the participant quoted above rather critically remarked.
However, the conference documents have not yet been examined regarding how par-
ticipants felt when dealing with problems in software development and what that
meant for the history of software. These emotions are at the center of this chapter,
which aims to combine the history of emotions, gender history, and failure studies.

The first section situates the chapter within these research fields to clarify the
potential insights that can be gained from their combination. The second and third
sections examine male emotions in relation to the potential for failure, mistakes,
and technological unreliability. These sections analyze the feelings during the two
conferences, showing how a strong but short-lived emotional community formed
during the first conference completely fell apart during the second conference, just
one year later. The chapter concludes with a summary of its findings and some con-
siderations about the role of emotions in the digital age.

Emotions, gender, and failure: New research perspectives

As William Reddy pointed out, historians cannot directly reconstruct feelings be-
cause they always result from an interaction between internal experience and the
expression of feelings.™ The historiography of emotions has strongly emphasized
this point. Reddy introduced the term “emotive” to describe expressions of internal
experiences.” He claimed that these expressions are used to navigate emotions. In
the following, it will be examined which emotions participants in the two confer-
ences expressed using which terms, and thus which emotives they generated. Fol-
lowing Reddy, it will be described how emotives were a way for the attendees of the
conference to navigate their feelings. As will be shown, they thus built an emotional
community at the first conference. Furthermore, I consider how the participants
themselves evaluated their feelings and what significance it had for the history of
software development.

To better understand this, I draw on the concept of emotional communities, de-
veloped by Barbara Rosenwein.’ This concept allows for analyzing how software de-
velopers commonly expressed fear, concern, and unease, and how these shared feel-
ings became the basis for further action and problem-solving. This concept will be
elaborated on further in the second section of this chapter, within the empirical con-
text.

14 Reddy, Navigation of Feeling.
15 Reddy.
16 Rosenwein, Emotional Communities.
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Notably, this emotional community was exclusively male, with no women
among the participants. “Over 50 experts from various fields related to software
problems attended, including representatives from computer manufacturers,
universities, and software companies.”” However, only men were invited to partici-
pate. Not even computer scientist and mathematician Grace Hopper was included,
although she was highly respected at the time

The history of computing has repeatedly demonstrated how women faced dis-
crimination and marginalization.” To their credit, women’s significant presence
and influence in the early history of software have been recognized. From a gen-
der perspective, the history of computing has involved the devaluation of women’s
activities, sexual segregation, and the process of masculinization. The 1968 software
conference took place when many women still worked in computing; however, the
professionalization and subsequent masculinization had already begun, as Nathan
Ensmenger has shown."” The fact that only men were invited can be seen as part of
this process of masculinization through professionalization. The conference aimed
to address problems in software development and ensure the production of reliable
software. At that time, no one seemed to believe women could contribute as well. Itis
worth noting that one member of the organizing committee explained that “the in-
vitation list was carefully contrived.”® He emphasized that the committee tried “to
pick up the leading figures in their countries.” Excluding women from the event
reflected the belief that only men were ‘leading figures” and capable of solving key
problems in software development. This aligns with the widespread view that qual-
ified and important work was a male domain.*

From a gender perspective, it is crucial to analyze male emotional culture and
how it became part of a professionalization process that marginalized women. No-
tably, the historiography of computing and gender has mostly ignored emotions,
focusing, if at all, on the feelings of users.” In contrast, the emotions of technology
developers, especially software developers, remain a missing piece.

This chapter examines male emotions related to failure, malfunction, and
errors. Thus, its goal is to contribute to the emerging field of failure studies and

17 Naur and Randell, Software Engineering, 8.

18 Abate, Recoding Gender; Ensmenger, “Making Programming Masculine,”; Ensmenger, The
Computer Boys; Light, “When Computers Were Women,”; Hicks, “Sexism is a Feature,”; Misa,
Gender Codes.

19 Ensmenger, “Making Programming Masculine”.

20 Valdez, “Gift from Pandora’s Box,” 176.

21 Valdez, 176.

22 See Hicks, “Sexism is a Feature,” 135—58.

23 See Berth, “Zwischen Hoffnung, Stolz und Wut,” 229—49; Corn, User Unfriendly; Geuenich,
“..gibt auch mal ein Kiisschen,” 271-90; Norman, “Computer Rage” Compare also Heidi
Schweickert's chapter in this volume.
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highlight the potential insights that can be gained from these perspectives. Neta

Alexander coined the term “failure studies”*

in an article and further developed
this concept in a book co-authored with Arjun Appadurai.?® In essence, failure stud-
ies incorporate approaches from various fields, including infrastructure studies,
media studies, feminist theory, disability studies, and queer studies. According
to Alexander, failure studies “include the analysis and mapping of noise, rupture,
disconnection, and the limitations of human perception, knowledge, sensorium,
and agency.”?® Alexander “seeks to foreground the inherent failures and limitations
of digital technologies.”” Steven Jackson had already argued for a “broken world”
thinking in a 2014 article, calling for a shift beyond the focus on innovation and
recognizing that technology often malfunctions.?® He emphasized the importance
of repair and maintenance, which are usually invisible yet vital for functionality and
society, yet tend to be undervalued. Two aspects will be added to the emerging field
of failure studies in this chapter. First, these studies could benefit from a histori-
cal perspective, which clarifies how the evaluation of failure and the approach to
dealing with failure and technological errors have evolved and why. Second, failure
studies focus on the role of users; thus, the technology developers and their han-
dling of malfunctions remain absent. However, we cannot understand technological
development without understanding the fundamental role of malfunctioning and
dealing with errors in technological developments.

Ultimately, this chapter aims to contribute to the history of emotions in the dig-
ital age by examining the emotions of male developers regarding malfunctions and
potential failures at a specific point in software history, namely a moment in which
errors and failures of software systems became a heated topic within the software
community.

Concerns, fears, and new beginnings: Emotional communities
as a self-reflective view on software problems at the conference
in Garmisch in 1968

Technological errors and malfunctions have become increasingly common since
the latter part of the twentieth century. Engineer Henry Petroski noted in 1982 that
he lived in a time when technology was running amok, with technological errors

24  Alexander, “Rage against the Machine.” 1-24.
25  Appadurai and Alexander, Failure.

26  Alexander, “Rage against the Machine,” 15.
27  Alexander, 4.

28  Jackson, “Rethinking Repair,” 221-39.
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happening “left and right.”® He observed many “horror stories” about technology.
Technological errors, of course, are not unique to modern societies. Even in ancient
times, every fourth ship was wrecked.>® Boiler explosions, mining disasters, and
industrial accidents were the much-maligned side effects of industrialization.
Nevertheless, the types, scales, and consequences of technological errors have un-
dergone significant changes with the development of software. Computer scientist
John Licklider stated in 1969:

The essential facts are that all complex programs contain programming errors,
that no complex program is ever wholly debugged, and that no complex program
can ever run through all its possible states or conditions to permit its designers to
check that what they think ought to happen actually happens.®

In 1985, software developer David Parnas warned “that complex software was prone
to unreliability for ‘fundamental mathematical reasons’ that would ‘not disappear

3% These severe warnings were also echoed in sarcastic

with improved technology.
jokes. Lisa Nakamura mentions in her essay “Plug and Pray” a joke about Bill Gates
and Jack Welch (CEO at GM) from 1998 that highlighted the fallibility of software.
Welch claimed that if GM had developed its technology like Microsoft had “for no
reason at all, your car would crash twice a day.”**

At the end of the 1960s, however, the participants in the NATO conferences were
not in the mood to laugh. They emphasized that they were facing significant chal-
lenges. At that time, as Janet Abbate summarized, “the size, novelty, and complexity
of the programs ... led to some spectacular failures.” From a business perspective,
the enormous costs resulting from delayed, erroneous, or failed software projects
posed a significant problem. For software developers, however, the potential con-
sequences of unreliable and faulty software were the primary challenge. Software
programmers already had extensive experience with failure and malfunction. In her
dissertation on the early history of software, Maria Valdez even concludes that the
software developers attending the conference were traumatized. She referred to the
IBM 360 and the so-called third-generation computers. The programming of these
new computers encountered “enormous problems” and “created an awareness for
the first time of the importance of programming.” Thus, “the participants brought
with them to Garmisch the experience of the third generation, the trauma of the

29  Petroski, To Engineer is Human, 3.

30  Wolf, “Schiffsbruch mit Beobachter,” 20.

31 Licklider, “Underestimates and Overexpectations,” 51.

32 Parnas, “Software Aspects,” 1328, quoted in Slayton, Arguments That Count, 173.
33 Nakamura, “Plug and Pray,” 88.

34  Abbate, Recoding Cender, 89.

35  Valdez, “Gift from Pandora’s Box,” Introduction.
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360, the difficulties experienced in implementing large projects, the failure to meet
deadlines, the disappointments of the users, the example of disasters or near-dis-
asters, the anxieties of unbundling.”*

An analysis of the conference documentation reveals the extent to which the
software developers were troubled at the time. They shared a common concern, feel-
ing unease and fear. Donald MacKenzie called the conference a “defining moment
of self-reflection in the history of software.”” While the term self-reflection implies
a rational effort, the conference documents reveal how emotionally the software is-
sues were discussed. Software developers shared emotions, thereby building a com-
munity where self-reflection could occur in the first place.

As mentioned earlier, Barbara Rosenwein coined the term emotional commu-
nity: “An emotional community is a group in which people have a common stake,

»38 These are “groups in which people adhere to the same

interests, values, and goals.
norms of emotional expression and value.”® Rosenwein used examples from the
Middle Ages to demonstrate that different groups have their particular norms of
emotional valuation and expression. The concept has already been widely adopted,
used, criticized, and modified in the history of emotions. Therefore, it is essential
to define it in each case. In what follows, this term is used to show that the soft-
ware programmers at the 1968 conference in Garmisch built a community based on
shared emotions. However, it was not a stable emotional community of a specific
social group in Rosenwein's sense. Instead, it was a temporary emotional commu-
nity formed during a conference and fell apart at the follow-up conference one year
later. Thus, the concept is applied here to demonstrate how shared emotions can be
very effective, even if they are short-lived and fragile. The shared emotions united
the conference participants in Garmisch, fostering a sense of community. This emo-
tional connection laid the ground for acknowledging and discussing the existence
of a fundamental problem with software development. Further, it enabled future
efforts to resolve the crisis.

This emotional community in Garmisch in 1968 is historically significant be-
cause it allowed participants to express feelings that had previously been largely ig-
nored. Having the opportunity to share negative emotions, such as fear, anxiety, and
a sense of losing control in the face of technological errors, turned the software pro-
grammers into a community. The ability to openly discuss their concerns and fears
distinguished this emotional community. As Dutch computer scientist and math-
ematician Edsger Dijkstra, also a participant of the conference, remembered a few
years later, it had been difficult to talk about problems before the conference: “to talk

36 Valdez, 176.

37  MacKenzie, “View from Sonnenbichl,” 99.
38  Rosenwein, Emotional Communities, 24.
39  Rosenwein, 2.
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»4° This only became possible in public during

about a software crisis was blasphemy.
and after the conference in Garmisch. Others also remembered this turning point:
“This was quite new: before Garmisch, the literature tended to emphasize the ‘se-

ductive fascination of software rather than its failure.”

The opportunity to discuss
problems openly was a hallmark of the emotional community in Garmisch.

The first software conference in Garmisch-Partenkirchen mainly addressed the
challenges of software development. Essentially, the software developers acknowl-
edged the demanding and complex nature of software development and the limited
capabilities they had in creating reliable software at that time. They discussed a lot of
examples, particularly in the field of safety, i.e., aircraft safety, the problem of faulty
software in military projects, as well as the “overall health of the industry.”**

The comments and presentations at the conference had a tone of concern and
anxiety. Referring to Reddy, certain emotions repeatedly surfaced, used to express
feelings and to help “navigate” them. Comments often began with phrases like “What
worries me,” “What concerns me,” and “What frightens me.” The word “problem”
appeared in nearly all documented contributions, along with references to “night-
mare,” “danger,” and “disaster.”

The software developers felt uneasy as they created something that was increas-
ingly being applied in everyday life, yet they did not fully understand it. They noted
“the problems of achieving sufficient reliability in the data system, which are becom-
ing increasingly integrated into the central activities of modern society.” High ex-
pectations from users increased the pressure on them, but they were unable to meet
them, as they emphasized. Reading the many presentations and statements in the
discussions, a recurring feeling of losing control emerges. The ever-increasing size
of the programs and the ever-growing number of software programmers involved in
the projects made the products prone to errors, and the errors were difficult to find.
As the report summarized: “Yet this growth rate was viewed with more alarm than
pride.”* There was repeated talk of “great concern.” The software programmers em-
phasized how overwhelmed they were with the current software development, for
example: “The basic problem is that certain classes of systems are placing demands
on us which are beyond our capabilities and our theories and methods of design and
production at this time. It is large systems that are encountering great difficulties.”

Even at the beginning of the 1980s, the size and complexity of maintenance and
error problems were still being discussed. It became clear how endless the work of

40  Dijkstra, “The Humble Programmer.”

41 Randell, “Software Engineering in 1968,” 1-10.
42 Valdez, “Gift from Pandora’s Box,” 178.

43 Naur and Randell, Software Engineering, 3.

44 Naurand Randell, 9.

45  Naurand Randell, 9.
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debugging was in software development. One software engineer stated that main-
tenance is the “ultimate black hole.”* It gradually became clear that programs are
like cabbages, as he described the issue: “If you put them on the shelf and forget
about them, they go bad.” He commented satirically: “The work of the maintenance
programmer is formidable: trying to find original bugs, trying to find the last main-
tenance programmers’ bugs, trying to find the bugs he putin last week himself, mak-
ing improvements for the user if there is any time left over.”*

However, it was not just the size of the software systems (“the problem of scale”*®)
that unsettled the programmers. A lack of understanding of the programs, which

was connected to their size, also prompted critical and concerned comments:

Today we tend to go on for years, with tremendous investments to find that the
system, which was not well understood to start with, does not work as anticipated.
We build systems like the Wright brothers built airplanes —build the whole thing,
push it off the cliff, let it crash, and start over again.*

It was considered irresponsible to allow software to enter society in this manner. Af-
ter all, it could be a matter of life and death: “Particularly alarming is the seemingly
unavoidable fallibility of large software, since a malfunction in an advanced hard-
ware—software system can be a matter of life and death.””® Edsger Dijkstra stated

»51

that the “massive dissemination of error-laden software is frightening.”" A sum-

mary in the conference report mentioned “growing pains.” At the same time, an-

”%3 another spoke of “ob-

other participant expected “an exponential growth of errors,
vious dangers” in programming® or of “serious errors.”” At the follow-up confer-
ence in 1969, the emotional and psychological strain of producing faulty software
was summed up in one sentence. One participant stated: “Programmers call their
errors ‘bugs’ to preserve their sanity; that number of ‘mistakes’ would not be psy-
chologically acceptable.”

By acknowledging this uncertainty and the feelings tied to it, the attendees of

the conference began to navigate through it. The words often used at the confer-

46  Feeney, “Management Information System,” quoted in Valdez, “Gift from Pandora’s Box,” 115.
47  Feeney, quoted in Valdez, 115n.

48  Naurand Randell, Software Engineering, 39.

49  Naur and Randell, 10.

50  Naurand Randell, 9.

51 Naur and Randell, 9.

52 Naurand Randell, 10.

53 Naurand Randell, 0.

54  Naurand Randell, 28.

55  Naurand Randell, 30.

56  Buxton and Randell, Software Engineering Techniques, 17.
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ence, such as fear, worry, pain, serious errors, concern, problem, disaster, danger,
alarm, trouble, and frightening, clearly show that the software developers wanted
to confront the issue directly. They frequently emphasized that they currently had
no solution for what they described as alarming and disturbing.

The presence of emotions also becomes visible in striking imagery. At the begin-
ning of the 1970s, after the two conferences, Dijkstra remembered his feelings:

Thedifficulties of programming arise partly from size. Anincrease in size can make
a problem incomparably more difficult: one can close one’s eyes and imagine how
it feels to be standingin an open place, a prairie or a seashore, while far away a gib,
reinless horse is approaching at a gallop, one can see it approaching and passing.
To do the same with a phalanx of a thousand of these big beasts is mentally impos-
sible: your heart would miss a number of beats out of sheer panic if you could.”

And further: “Underestimation of the difficulties arising from size is one of the ma-
jor underlying causes of the current software failure.”® He described the feeling of
threat and loss of control vividly.

In the late 1960s, with its dominant images of confident male scientists and en-
gineers, it is remarkable that these men spoke so openly about their worries, and
fears, and even admitted a loss of control. A few, however, were not satisfied with
the dominant focus on errors. While most participants, in line with Steven Jackson,
practiced, so to speak, “broken software thinking” and reflected on the development
of software from the perspective of errors and problems, one participant pointed out

1.5 Another complained that an “aura of gloom

that many applications worked wel
had fallen over the assembly.”*® And yet another participant asked whether they per-
haps were exaggerating.® However, these were only a few voices. The prevailing sen-
timent was one of shared concern, uncertainty, and fear. The conference in Garmisch
began with an evening lecture, in which the speaker admonished those present and
even questioned their guilt for not having addressed the errors earlier: “so the effect
that we were all guilty, essentially of concealing the fact that big pieces of software
were increasingly disaster areas and we were all sitting around actually worrying

internally about it and doing precisely nothing.”**

57  Dijkstra, “Notes on Structured Programming,” 2.

58  Dijkstra, 2; Valdez, “Gift from Pandora’s Box,” 198.

59  Naurand Randell, Software Engineering, 70.

60 Naurand Randell, 70.

61 Naurand Randell, 71.

62 Interview with John Buxton, Professor of Information Technology, King’s College London,
co-editor of the Rome Conference Report, quoted in Valdez, “Gift from Pandora’s Box,” 175.
Valdez interviewed computer scientists in the context of her dissertation, which she com-
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The conference now presented an opportunity to change this in a spirit of great
unity, as an emotional community. Although it might seem surprising at first glance
that the exclusively male software developers openly discussed their struggles with
technological problems, thereby undermining the image of the confident technician
or scientist, it is worth noting that two factors put the dominance of negative feel-
ings into perspective: first, emphasizing responsibility, and second, taking action.

First, concerns, anger, fear, and uneasiness were connected to the responsibility
that software developers have. The participants strongly emphasized their responsi-
bility, referring to themselves as reliable people who had come together to solve the
problem. They did not portray themselves as despondent and hopeless, but as rightly
concerned and therefore responsible. This was accompanied by outrage and accusa-
tions against the industry, which was perceived, at least implicitly, as a significant
part of the problem. Companies were even accused of being “fraud“ because they
raised false expectations among customers: “You may be right in blaming users for
asking for blue-sky equipment, but if the manufacturing community offers this with
a serious face, then I can only say that the whole business is based on a big fraud “
(laughter and applause).®® Industry and managers were often accused of overselling
the abilities of software designers.** Consequently, the economic conditions that
caused time pressure and fueled false expectations, putting software developers in
a position where they could not meet these expectations, were denounced.

This highlights the intertwining of emotions with morality, norms, and values
that defined this emotional community. The emotional debates at the two confer-
ences involved moral and political judgments, such as frustration with economic
conditions or marketing practices. Emotions are closely tied to criticism of financial
pressure, as well as moral demands, responsibility, and political attitudes. Dijkstra
even called for humility and acknowledgement of human limitations, both in later
publications and elsewhere. He even spoke of his “small head” that limited him.* It
becomes clear how strongly emotions were linked to norms, values, and (political)
attitudes toward the world.

Second, in this emotional community, which combined concern, unease, and
fears with a sense of responsibility, the need for action was highlighted. The con-
ference attendees saw themselves as responsible and, ultimately, as action-oriented
and problem-solving. The conference did not stop at simply discussing concerns to-
gether. Instead, it succeeded in transforming negative feelings into positively eval-
uated and promising action. Many regarded the conference as a turning point from

pleted in 1988. She conducted semi-structured interviews, from which she quotes. She does
not provide any further details about when exactly these interviews were conducted.

63  Naurand Randell, Software Engineering, 7.

64  Naurand Randell, 71.

65  Dijkstra, “Notes on Structured Programming,” 3.
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not addressing problems to taking action and seeking solutions. Thus, a second set
of feelings emerged that characterized this emotional community: euphoria and
hope, confidence and a call for action. By beginning to formulate the problems to-
gether and exchanging ideas, solutions seemed within reach, and the concerned
software developers turned into active and responsible problem-solvers. The confer-
ence was seen as a new beginning. Dijkstra put it this way: “The meeting in Garmisch
Partenkirchen was very exciting. For me, it was the end of the Middle Ages. It was
very sunny. The meeting was a success.”*®

Other participants later emphasized similar points in interviews. They de-
scribed “an enormous atmosphere of enthusiasm; we felt we might actually achieve
something and solve some problems [...]; the main thing from the first conference
was that we were openly talking about the software crisis and that something
needed to be done.” At the conference, problems were “attacked,” as one par-
ticipant put it.®® There was also a sense of humor. One participant asked, quite
seriously: “How many errors should we be prepared to accept in a system containing
one million instructions?” Another participant replied: “Seven [laughter].”®® Despite
the significant concerns and fears, the mood was therefore positive overall: “And the
result then was an immensely enthusiastic week.””°

Thus, the emotional community of software developers at the first conference in
Garmisch was characterized by a specific mixture of concerns and fears, along with
an emphasis on personal responsibility. This did not lead to resignation, but rather
served as the starting point for hope and the expectation of regaining control. The
conference can thus be interpreted as part of a professionalization strategy of soft-
ware development, which fostered the process of masculinization. Male software
developers were frightened, but first and foremost, they interpreted their worries
as a sense of reliability and a determination to act. They built a male community of
responsible problem solvers. When the conference ended,

the majority ... left ... with a feeling of relief, some even in a state of great excite-
ment: It had been admitted at last that we did not know how to program well
enough. | myselfand quite a few others had been waiting eagerly for this moment
because now at last something could be done about it.”

66  Interview with Edsger Dijkstra, Professor of Computer Sciences, University of Texas, former-
ly Professor of Mathematics at the Technical University of Eindhoven and Burroughs Fellow,
quoted in Valdez, “Gift from Pandora’s Box,” 175.

67 Interview with Douglas Ross, SofTech Inc., formerly of the Servo Mechanisms Laboratory,
Massachusetts Institute of Technology, quoted in Valdez, 176.

68  Naurand Randell, Software Engineering, 22.

69  Naurand Randell, 41.

70 Interview with John Buxton, quoted in Valdez, “Gift from Pandora’s Box,” 175.

71 Dijkstra, “On the Interplay,” 3-5.
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With these expectations, the second NATO conference was scheduled to take place
in Rome in 1969. At the start of this follow-up conference, the “sense of urgency in
the face of common problems” that had prevailed at the conference in Garmisch was
reiterated.”

The disintegration of the emotional community one year later:
Anger, frustration, hurt feelings

However, as Valdez has already demonstrated in her dissertation, the follow-up con-
ference resulted in great disillusionment.” The participants emphasized that even
the venue and its atmosphere had been disappointing. “The place where the confer-
ence was held was sterile — I mean it was too modern, too — it didn't bring people
together with feeling.”” It is worth noting that the participant considered feelings
important for the conference and criticized the venue for not fostering an emotional
atmosphere. Actually, the emotional community started to disintegrate.

The unity that formed through a shared, concerned, and anxious understand-
ing of the problem, accompanied by a sense of relief and expectation that solutions
would be found, disintegrated at the moment discussions about possible solutions
began. The second conference in Rome was marked by negative feelings, culminat-
ing in mutual recriminations. It is also interesting to note that the open approach to
errors was no longer welcomed so unanimously. When asked whether errors should
be discussed, it was pointed out that this might be honorable, but it could be detri-
mental to one’s career. One commentator suggested introducing a “pathology” of
software into the curriculum. He compared discussing mistakes in software educa-
tion to medical students learning about “disease structures.” Software programmers
should do the same, even if it is “very painful and unfortunately ... not glamorous.””
However, the reactions to the suggestion were muted.

What was more decisive in the disintegration of the emotional community was
that it now became clear that the shared talk of software issues, problems, and
even crises had different meanings for different groups of software developers. One
could assume that this could be explained by the fact that the participants were not
exactly the same. However, there was a significant overlap of participants. As one
participant complained: “People were saying their own version in less compelling
terms of what had been covered the year before.””® Rome can be seen as typical of

72 Buxton and Randell, Software Engineering Techniques, 7.

73 Valdez, “Gift from Pandora’s Box.”

74 Interview with Douglas Ross, quoted in Valdez, 183n.

75  Buxton and Randell, Software Engineering Techniques, 48.

76  Interview with Douglas Ross, quoted in Valdez, “Gift from Pandora’s Box,” 183n.

4


https://doi.org/10.14361%2F9783839401392-029
https://www.inlibra.com/de/agb
https://creativecommons.org/licenses/by/4.0/

42

Reworking the Computer Age

the international software community of the time, which was not in harmony about
how to program. There was a fundamental disagreement about what constituted
an adequate solution for problems, which they even defined differently. Two groups
emerged, who engaged in a heated debate: academic computer scientists and the
so-called industrialists, i.e., software developers from an industrial background.
Heavy conflicts arose over the appropriate solution strategies, and it soon became
clear that this conference lacked harmony and shared concerns. The emotional
community, which had united software developers a year earlier, no longer existed.
Essentially, the debate centered on whether a mathematical-theoretical approach
or a more pragmatic, test-based approach was the most suitable path forward. The
positive atmosphere and sense of solving problems collectively as a community of
software developers who shared a common concern had vanished, replaced by a
dispute over the correct way to address the issue. Taking action became disintegrat-
ing. As one speaker summarized: “The truth of the matter is that we tend to look
with doubt and suspicion at the other side.””” The industrialists would say: “Well,
there’s nothing we can get out of computer science: look at all this rubbish they
are talking about.” The academics, on the other hand, said: “Goodness me; what

1”78 One speaker urged everyone

rotten techniques they use and look: they all fail
to ask how they could assist each other. The current situation made him “sad.” The
academics were “disgracefully arrogant in neglecting and denying the existence of
large problems.””

Positions on the proper way to program were exchanged directly. As one partic-
ipant recalled, people from industry felt like “monkeys to be looked at by the theo-
rists.” On the other hand, the theorists felt isolated, believing “they were not allowed
to say anything.”®® The report of the Rome conference shows what can be described
as hardened fronts, which were very emotionally charged and often perceived as a

devaluation of one's position. The descriptions and assessments of the respective

»” « ” «

opposing positions contained terms such as “trouble,” “problem,” “neglecting,” and
“collapsing.” There was an atmosphere of hurt feelings and mutual disparagement.
Overall, disappointment and frustration were so overwhelming that some attendees
even suggested the conference would have been better off never having taken place.
One participant summed up that most of the participants were left with “an enor-
mous sensation of disillusionment.”®

While an emotional community had formed at the first conference in Garmisch,

with the software developers united by shared feelings of responsibility, concern,

77  Buxton and Randell, Software Engineering Techniques, 9.

78  Buxton and Randell, 9.

79  Buxton and Randell, 8.

80 Buxton and Randell, 9.

81 Interview with John Buxton, quoted in Valdez, “Gift from Pandora’s Box,” 184.
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and fear, which were ultimately transformed into an enthusiastic spirit of optimism
and hope, this emotional community fell apart when it came to concrete problem-
solving. Many negative feelings were expressed at the second conference. However,
these were no longer unifying but divisive. They no longer led to a shared, euphoric
strategy for action. Instead, when the discussion about the right action started,
participants expressed feelings of disappointment, frustration, and a lack of recog-
nition for their positions, which now had a separating effect. At this conference,
the participants did not form an emotional community. Factions had emerged, and
emotions now had a divisive rather than a unifying effect. Thus, emotions were
strongly unifying at the first conference and firmly separated the participants at the
second conference.

Conclusion

The all-male software developers were very emotional at both conferences. It is re-
markable, first, how clearly and openly feelings of fear, worry, and loss of control
were expressed at the first conference, seemingly counteracting the image of a con-
fident, male, in-control software developer. What is striking is the relief felt by many
participants in finally being able to discuss the problems, their emotions, and con-
cerns they faced. However, this admission of fear, uncertainty, and discomfort was
linked to an emphasis on personal responsibility. Expressing concern thus became
part of a sense of responsibility that stylized feelings of anxiety as part of a solution.
The openness with which male participants spoke about their fears and concerns,
which seemed unusual at first glance, was quickly linked to the great responsibility
they bear, which obliges them to address the problems and to express their worries,
above all, to find solutions. In this way, negative feelings of fear and concern were
transformed into positive emotions. By the end of the conference, these men were
confident that they could regain control and resolve the issues. It was thus clear that
the software developers were not despondent critics of technology, but saw them-
selves as responsible technicians who were raising serious concerns and seeking so-
lutions.

Second, the debates on how to solve the problems were part of a male-domi-
nated professionalization strategy. The fact that only male participants were invited
effectively meant that women were excluded from a conference where the solution to
software problems was discussed openly and in depth. This was in line with the con-
temporary “recoding” of gender, the attribution of “important topics” as male con-
cerns, and the associated marginalization of women in the software development

field.®

82  Abbate, Recoding Cender, chap. 3; Ensmenger, “Making Programming Masculine.”
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Third, the 1968 NATO conference represents a brief moment in history where
a temporary, very short-lived emotional community openly discussed problems,
errors, malfunctions, and potential failure and, importantly, reflected on them
emotionally. The intertwining of emotions and reflection aligns with key insights of
the historiography of emotions, which has criticized the constructed opposition be-
tween emotions and rationality. During the first conference, reflection on software
issues became possible within a setting where the same emotions were shared. In
any case, technology developers were not purely rational actors, confident in their
work and decision-making. They shared their concerns, fears, and uncertainties
openly. They expressed their worries, highlighted their sense of responsibility, and
sought solutions directly. This was especially evident at the second conference,
where they seemed offended, frustrated, and disappointed; they felt somewhat
belittled and disrespected during debates about the best solution. Thus, at both
meetings, the crucial role of emotions in technology development was evident.

Do the fears expressed by technology developers and their emotional debate
about the best solution strategy in the early days of software development now hold
greater historical importance? Was this a short and temporary phase of openness
about errors, potential failure, and uncertainties that over time gave way to a sense
that things were more or less under control? It is undoubtedly the case that fear,
concern, and uncertainty have diminished due to the various error control strate-
gies in software development. Without doubst, it is still not possible to produce
error-free software systems, but it is possible to produce more or less dependable
software.

Nevertheless, the early phase of programming clearly shows that the image of
euphoric and self-assured technology developers enthusiastically contributing to
progress needs a more nuanced view. Today, in the realm of A, discussions about
its limitations, unreliability, and errors are resurfacing. Warnings are also being ex-
pressed in the Al context. Some of these warnings come from Silicon Valley heroes
themselves, while others are from well-known Al researchers.®* However, the hype
about AT’s potential and successes remains dominant. It’s essential to consider the
concerns and fears that software developers expressed early on, as this helps to dif-
ferentiate between the perception of an overly optimistic culture in Silicon Valley
and the obvious problems and failures surrounding Al A culture of risk-taking and
embracing failure may prevail in Silicon Valley. However, focusing on these media-
savvy, loud, and self-congratulatory project leaders obscures essential questions of
how to handle fallibility and uncertainties in technology development - topics that
are also filled with concern, fear, and caution. Discussing errors and failures in a way
that emphasizes failure not only as a means of success but also as a possible danger

83  United Kingdom Government, The Bletchley Declaration; Metz, “Godfather of A.l”
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paves the way for a more realistic societal debate. After all, errors, malfunctions,
failures, and fears are all part of the digital age.

Epilogue: The digital age and anxiety?

Neta Alexander stated that anxiety “is the dominant reactive affect of the 21st cen-
tury.”®* She references a manifesto-like essay entitled “We Are All Very Anxious,”
written by a British collective of artists, scholars, critical thinkers, and anti-capi-
talists called Plan C.* The collective explains the shift from the Fordist system to
the present day. With full-time jobs, welfare, job security, and mass consumption,
the Fordist era was characterized by a sense of boredom. Jobs were simple, repeti-
tive, and dull. This is no longer the case: “In contemporary capitalism, the dominant
reactive affect is anxiety.”*® Anxiety is the basis of our attitude toward life, as the col-
lective claims.

From a historical perspective, this dichotomous historical caesura is clearly too
simplistic and focused on the Global North. Still, it raises a compelling question:
What role does anxiety play in digital societies? A German newspaper recently re-
ported that 16% of the German population would like to see digitalization reversed,
and 37 % often feel overwhelmed. A study highlighted the numerous issues people
face when using technology correctly, updating it, and maintaining its functional-
ity.*” When dealing with technology, many often feel uncertain, anxious, and frus-
trated. Determining whether it is appropriate to call it an “age of digital anxiety”
requires more research. Understanding the feelings of technology developers is an
essential part of exploring what role anxiety plays. Digital anxiety is a significant
social issue that does not receive enough attention.
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