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This chapter analyzes how the notion of source code remains unstable and contested, and how its different definitions and statuses may be associated with
certain types of activities that are valued differently. The notions of computer code
and source code are at the core of all digital infrastructures and technologies, and
are of increasing interest in academic research. In his famous book Code: And Other
Laws of Cyberspace, Lessig (1999) puts forth the idea that computer code acts as a
kind of law, and that those who write the code—the programmers—are in some
ways the Internet’s legislators. This approach has given rise to the well-known
metaphor “code is law,” which has allowed fruitful reflection on the governance
capacity of technological artifacts and digital infrastructures (DeNardis 2014).
The notion of source code is also at the core of the free and open source movement,
whose normative and organizational model depends on open access to source code.
The concept of “open source” places the emphasis on the openness of source
code. The importance of source code has moreover been put forth in several of
the declarations of the movement’s actors, who insist for instance on considering
access to source code as a form of free speech (Byfield 2006; Coleman 2009). Scholarly literature has also addressed code and source code, in particular through the
study of hacker cultures and free and open source movements.
In her book Coding Freedom, Coleman (2012) analyzes the rise and political significance of free and open source software, by mostly focusing on hackers’ ethics
and coding aesthetics, while noting that access to source code has been rearticulated as a matter of free speech (Coleman 2009). Works tied to the emerging fields
of software studies (Fuller 2008) and critical code studies (Marino 2010) have focused more directly on the question of software and computer code as the material, or the logic, of new media. These works (in particular those in critical code
studies) are usually characterized by a rather formal or hermeneutic approach
that focuses on interpreting the meaning of specific pieces of code.1 Closer to an
STS perspective, Mackenzie’s book Cutting Code: Software and Sociality proposes to
study software—and code—as an object that is shaped, articulated, and felt in practice and by different situations (Mackenzie 2006, 7).
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Despite this proliferation of discourses and scholarly work addressing directly
or indirectly software, code, and source code, these concepts are often taken for
granted and considered stable and unproblematic. In particular, very little has
been done to critically and empirically assess how the definition of source code
may change over time, space, and situation. Using an STS perspective, this chapter
addresses the following questions: What are some of the diverse definitions
given to source code by actors? Can the way source code is defined have repercussions on the type of activity that is or isn’t valued? In particular, which computerized activities are considered—or not—as “coding”? How are the definitions of
source code connected to dynamics of visibility and invisibility and to the valuing
of work?
My argument is twofold. First, I show that “source code” is not a stabilized category but is rather ambiguously engaged with by actors in a given software development project. These ambiguities relate foremost to the forms that source code takes
(whether it is a text file or not, if it is written in a particular language), and to the
position of source code in a particular project. Second, I argue that the way in which
source code is defined and considered as such may have consequences in terms of
valuing or giving more visibility to one activity over others, thus contributing to
the distinct status of actors involved. As I will also explain, this has gendered implications, as women’s work in software development tends to concentrate on activities less perceived as “coding” and therefore less visible and valued both inside a
given project as well as in the broader developer community (Wajcman 2004; Ghosh
et al. 2002; Lin 2006; Haralanova 2010). Throughout this chapter, I will explore different definitions given to source code by actors involved in software development,
and also analyze the different forms that source code takes in these projects. In
each of the analyses, I will show that the definition of source code and coding is correlated with the form source code takes and its position in the project.

Methodology: Unfolding Source Code, Following the Actors
The analysis is based on a study of source code, which took as fieldwork two free/
open source software projects I studied during my doctoral thesis research. One of
the first surprises during my research was to notice that there was no consensus
around the definition of “source code,” and that the very relevance of this notion
was contested. I had indeed, at the beginning of the study, a rather clear idea of
what constituted source code, but it quickly became obvious that this notion was
frankly problematic for some of the people whom I met. Right before the first interview, during an informal discussion, a participant in my research stated that the
notion of “source code” did not make sense for the software project I was studying,
since there was no notion of compilation and object code. The classic definition of
source code indeed involves the notion of compilation, an operation of translation
from a programming language that is humanly comprehensible, to the binary language of the machine. Compilation thus involves translating from source code to
object code (also called executable code). However, in the case of PHP—the language in which the projects I studied are programmed—the code is instead “directly” executed and does not require a compilation phase. In the case of written
code in the PHP language, my interlocutor preferred to use “script code” instead of
“source code.”
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This episode disturbed me a little, and I worried that I had chosen the wrong
fieldwork to address the question of source code (which was formally the object of
my study). However, a more detailed analysis of the documents and exchanges between actors showed that the notion of source code was effectively used in the context of the projects, being referred to as such on the project website and on mailing
lists. Clearly then, the notion of “source code” had an empirical reality in the studied projects. Nonetheless, this first informal discussion brought me to question
myself regarding the definition of source code, to set aside my own conceptions of
what this artifact was, and to look at diverging ways to conceive source code.
A quick look at some of the available definitions helps us understand the
a mbiguity of defining source code. Let’s take as an example this definition of
source code, given by Krysia and Grzesiek, in the book Software Studies: “Source
code (usually referred to as simply ‘source’ or ‘code’) is the uncompiled, non-
executable code of a computer program stored in source files. It is a set of human
readable computer commands written in higher level programming languages”
(Krysia and Grzesiek 2008, 237). Compare it to this other definition of source code,
which is given as a prelude to the GNU General Public License (GPL), used in several free and open source software projects: “The source code for a work means
the preferred form of the work for making modifications to it.”2 The spectrum of
these definitions is evidently very large. On one hand, Krysia and Grzesiek’s definition is very specific, and consists in characterizing source code as something
uncompiled, written, using programming languages, and for making a computer program. On the other hand, the GPL’s definition as the “preferred form of the work for
making modifications” doesn’t assume that source code is actually in a written
form or even that it is used to make software. Following the GPL’s definition, an
image could have a source code, which would be the Photoshop or GIMP file used to
make it or edit it. In the same way, the source code of a PDF document would be the
Word or LibreOffice document used to write it. This definition of source code thus
covers a wide range of artifacts and activities that are not strictly limited to computer programming.
The analysis is based on the study of two free and open source projects mainly
written in the PHP web programming language and used to build interactive websites. The first project, SPIP, is a web content management system (CMS) that was
initiated in 2001 with the aim to defend both the independent web and freedom of
expression on the Internet. SPIP—which was also studied by Demazière, Horn, and
Zune (2007a)3—is mostly used by NGOs and small associations, but also by some
government institutions, especially in France. The second project, Symfony, is best
described as a web framework, that is, as a set of separate software components
that can be assembled to build web applications and complex websites. Symfony is
used in the functioning of several large websites such as Daily Motion and Delicious. Both projects could be considered as “midsized,” reaching a community of a
few hundred people interacting on mailing lists. The two projects diverge by their
values, and their linguistic and social groundings. Although both projects were
created in France, Symfony’s working language is English and thus reaches an international community. On the other hand, the development of SPIP (including
coding) is mostly done in French, which restricts its public to France. SPIP is also
grounded in activists and “non-
programmer communities,” while Symfony is
much more oriented toward commercial uses and professional programmers. As I
will show, this has some consequences for the ways people characterize some artifacts as “source code.”
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The study used an ethnographic approach and was mostly conducted between
2009 and 2010. It involved studying source code, analyzing online discussions,
and attending physical meetings of each of the communities. I also conducted in-
depth interviews with 20 people chosen to capture the diversity of engagements
within the projects. For instance, I interviewed actors in leadership roles, but
also—as I will address later—some people who do not identify as “coders” but who
nevertheless participate in meet-ups and discussions. Ten people, including one
woman, were interviewed for each of the projects.4 During these interviews, I
systematically asked participants about their definition of source code. I present
here some of their responses to show the definitional ambiguities related to this
notion.
Throughout this analysis, I will take Krysia and Grzesiek’s (2008) definition of
source code as a starting point to explore more nuanced and problematic definitions of this notion. Rather than providing an a priori definition of source code, I
follow the empirical stance within science and technology studies and look at how
this definition is socially constructed and/or contested among actors and how, in
turn, these definitions can “do politics” (Suchman 1993; Winner 1980) by valuing
certain kinds of activities over others.
The goal of this chapter is not to develop an a priori definition of source code
that applies at all times. Instead, I go along with Kerasidou’s proposal (in this
handbook) to shift from questions of reference—what source code is, in my
case—to relational configurations—how source code is defined and apprehended
in particular settings and practices. Methodologically, my approach could generally be described as “unfolding source code and letting the actors speak.” It follows
actor-network theory’s injunction to focus on the work of actors as they “make the
social.” In the context of controversy analysis, Latour recommends following the
actors and relying on the categories they themselves mobilize: “The task of defining and ordering the social should be left to the actors themselves, not taken up by
the analyst” (Latour 2005, 23). Suchman also insists upon the fact that research
done about sociomaterial objects must particularly focus on two aspects: work on
the demarcation and breakdown of the network through which the entities themselves have their boundaries set, as well as the localization of said entities within
the context of temporal and spatial relations (Suchman 2007, 283). My approach
finally participates in Chun’s project to escape the “sourcery of source code” (Chun
2008). Chun notes that many research projects, especially in the field of software
studies, tend to reduce computer code to source code, and obfuscate the “vicissitudes of execution.” To break free of this “sourcery,” Chun insists that we
should “interrogate, rather than venerate” the logic of software. By problematizing the multiple definitions given by actors to source code and by analyzing these
definitions as they relate to power and authority, I hope to contribute to this critical analysis of software and code.

Source Code: An Unstable Notion with Fuzzy Boundaries
Source Code as a Text?
An important ambiguity regarding the definition of source code concerns its presumed written nature. As cited before, Krysia and Grzesiek (2008) note that source
code is the “set of human readable computer commands written in higher level
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programming languages.” Most of the people I met for interviews effectively described source code as a text, something that is written. For instance, one study
participant I interviewed told me: “Source code, it’s really a listing, a text” (sf06).5
However, when interviewed more formally on their definition of source code, study
participants added some nuances, for example by noting that within source code,
there is documentation, and several things behind it:
Source code, it’s really a listing, a text.
Q: It’s only text? Source code is text?
That’s very summarized. Source code, of course, isn’t only text, but in the context of this question, of course, if I had to explain to a novice what source code
is, I would say that yes, source code is a text, that corresponds to a certain
number of instructions. Knowing that after source code, there are several
things. There is documentation, there are several things behind it. (sf06)
Other people I met questioned the written nature of source code. A research participant recounted his past experience in a mechanical engineering company
where the specification of software was always made in a graphic form, using
block diagrams: “For a project like this one, we can consider that the block diagrams used to specify, and that were executed in a given environment, are also a
form of source code” (spip11). In this case, source code takes the form of block diagrams, that is, a graphic form, rather than a written one, that simulates an information system. Once the simulation is devised, the model in block diagrams is
“manually” translated—that is, by humans—in another computer language that
will be more efficient for production usage. An example of a block diagram can be
found in figure 1. This description of block diagrams places the emphasis on two
crucial points. First, source code is not always a text and can take a graphical form.
Second, the translation operation is not always automated and may possibly be
done by a human instead of a computer.
For this participant, source code is the reference code of which other code ensues, the code that “we will knead” in order to make software evolve: “Actually, I
think source code is also the one upon which we will work, which is malleable, and
which we will make evolve, which we will knead in order to make the final software evolve. . . . It’s the one that is used as reference to produce other code that will
serve, and the one that is the basis, well, that we make evolve in order to make
software evolve. And of which other code ensues actually” (spip11). This way of
defining source code as the code “that we will knead” and that is used to “produce
other code” is undoubtedly one of the more general and formal definitions of
source code that has been given to me. This definition is actually quite similar to
the one made explicit by the GNU General Public License as “the preferred form of
the work for making modifications to it.”

Source Code as Specification
Another SPIP participant also criticized this presumed characteristic of source
code as text. He however went further by stating that source code lies in artifacts
that specify the functioning of an information system or software, whether it is executed or not: “Source code, true source code, is your specification” (spip01). For
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FIGURE 1: Example of a bloc diagram. Source: https://de.wikipedia.org/wiki/Blockdiagramm.

example, in the case of the making of a website or of open source software, source
code would be the graphic models or the functional prototypes describing the behavior: “These functional prototypes, once they are conceived, and once she [a
participant in SPIP] shows us on the screen, with some kind of model, that if we
click here, it does this, if we click there, it does that, etc. . . . The programming
source, it’s in the functional model. So, this is what has the status of source code”
(spip01). Thus, functional prototypes in the form of graphic models constitute a
kind of specification for the functioning of software and, as such, act as source
code. The same participant went further in this logic, stating that for the case of the
Internet as a whole, source code would correspond to requests for comments (RFCs):
Or when it comes to the Internet, it’s mostly RFCs.
Q: RFCs would be source code?
Well, the Internet source code. Well yeah, that’s clear. Because you can purge
everything and replace it with something else, as long as they respect the
RFCs, that they respect the norms. (spip01)
Let’s recall that RFCs, mentioned in the interview extract, are documents that describe some aspects of the Internet. Started by experts and expanded upon jointly
with the community, some of those RFCs, but not all, constitute the standards of
the Internet. The idea that RFCs are the Internet’s source code refers to a much
broader definition of source code. Source code is what constitutes the base specification of a software product, of a computer device, even of the Internet. Let’s note
moreover that this definition does not imply that said specification is directly understood by the machine, that it is executable. Source code is, according to this
study participant, “the place where the precise definition of functionalities takes
place . . . it’s a specific thing that says that I have this button, that form, etc. And
when I click on it, it provokes this element, it cues in that algorithm” (spip01). This
definition of source code—especially when referred to RFCs—is of course provocative and stretches our common understanding of the notion. It nevertheless
shows the extent to which we could approach source code. Indeed, as I will explain in detail later, the goal of this participant was to increase my awareness regarding the social and even gendered consequences of having too narrow of a
definition of source code that excludes different forms of participation in the making of software, such as prototyping or graphic design.
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This first exploration of the definitions given by some of the participants shows
that defining source code is not as simple as it seems to be. Although source code is
usually characterized as a text comprising programming instructions—echoing
Krysia and Grzesiek (2008) definition—the metaphors given by study participants
show a much broader conception of source code that may even include broad speci
fications of the functioning of a computer system.

The Ambiguities around Forms and Status
Another way of looking at source code is to follow the artifact(s) empirically referred to by this term. For instance, some of the study participants referred to
source code as “what is available for downloading.” Thus, in the case of Symfony,
a participant stated that “when we download Symfony, we download the sources
of Symfony” (sf07). As I mentioned earlier, in the case of software or applications written in languages such as PHP, source code is directly executed by the
computer, which explains why when one downloads Symfony for instance, one
downloads its source code. I did actually download Symfony and SPIP from the
projects’ web pages, in the form of a .zip archive. The analysis of this archive allows one to grasp the complexity of the studied projects’ source code, which
comprises hundreds of files of different types and directories. Table 1 shows in
numbers the content of these archives—t hat is, the source code of each of the
projects.
These numbers show a definite complexity of the source code artifact, or
rather, of all artifacts that make up source code. One may see that source code is
composed of thousands of files of different types, and distributed in hundreds of
distinct directories. In both cases, the majority of files bear a .php extension,
which means that they are effectively text files, mainly written in the PHP language, that also contain comments that in theory have no impact on the functioning of the software (I will come back to this). Figure 2 shows an excerpt of one of
those files that bears a .php extension in SPIP. This analysis also highlights certain
ambiguities regarding source code’s definition. Indeed, if text files (of the .php or
.html kind) count for the majority of each of the archives’ files, they don’t make up
its entirety. Within these archives are found different images (.gif, .png, .jpg), such
as icons for hyperlinks, buttons, or the logo of each of the projects. Furthermore,
about a quarter of the lines in PHP files are comments lines. It is worth noting that
both of these components (images and comment lines) don’t really correspond
to the definition given by Krysia and Grzesiek (2008, 237) of source code as “a
set of human readable computer commands written in higher level programming languages.”
This analysis echoes Robles and Gonzalez-Barahona’s (2004) remark that that
source code, understood as the components used to produce an executable software version, encompasses more than the “classical” (their own word) conception
of source code as text written in a programming language. These components include, for instance, technical documentation, interface specifications, translation
modules, and multimedia files, namely images. Even more importantly, in relation
to my analysis, Robles and Gonzalez-Barahona note that those files, which are not
texts written in a programming language, take up more and more space in the case
of end-user applications:
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The concept of source code, understood as the source components used to obtain
a binary, ready to execute version of a program, comprises currently more than
source code written in a programming language. Specially when we move apart
from systems-programming and enter the realm of end-user applications, we find
source files with documentation, interface specifications, internationalization
and localization modules, multimedia files, etc. All of them are source code in the
sense that the developer works directly with them, and the application is built automatically using them as input. (Robles and Gonzalez-Barahona 2004, 149)

F I G UR E 2 : PHP file excerpt of SPIP’s source code. Source: SPIP project.

TA B L E 1 : Some Numbers That Show Source Code’s Complexity*
Quantitative Characteristics

Symfony

SPIP

Size

14,334 Mb

14,015 Mb

Number of directories

788

99

Number of files

2,924

Number of files by type (extensions)

.php
.dat
.yml
.xml
.png
None
.mod
.sf
.txt
.ini
Other

1,305
2,104
331
157
102
68
30
23
19
17
8
65

.php
.gif
.png
.html
.js
.txt
.css
.jpg
.xml
.ttf
Other

Number of lines of computer commands, .php files

302,803

223,161

Number of comments lines

110,773

23,179

714
187
178
146
30
17
15
7
6
2
3

*The analysis was performed on the source code of Symfony version 1.4.10 and SPIP version 2.1.7
using Simple Directory Analyser, LocMetrics, and the Windows browser software.
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The Status of Configuration Files and the SPIP Language
One important problematic aspect regarding the status of source code is the
“configuration files” that in my two cases usually serve to specify the interface of
a website. In the Symfony project, these configuration files bear the .yml extension
and are written in YAML, a language mostly used to describe data structure.
Table 1 shows that, in the case of Symfony, the download archive accounts for 157
files bearing the .yml extension, meaning that they are in YAML format. Is YAML
considered source code by Symfony actors? The response of a study participant
interviewed on this question is ambivalent. For some, YAML configuration files are
not part of the source code, but are rather its inputs:
Q: YAMLs. . . . That, would you consider to be part of source code? Because it
does not include loops. . . .
Ha! That’s a good question. . . . For me, it configures the source code, but it is not
a part of the code itself. Because in fact, those files . . . are read, and then, are
transferred in a PHP file, in order to be re-used. . . . They’re the inputs, ultimately, of the source code. (sf05)
In SPIP, files that are used to configure the appearance of a website are written in a
homemade language invented by members of the community and called the SPIP
language or skeleton language (because it is used to build the “skeleton” of a website). This language is a sort of extension of HTML, which includes some additional
instructions for interacting with the database. Interestingly, this homemade language has been designed in French, contrary to most programming languages,
which are written in English.6 Figure 3 is an example of a file written in this
language.
The SPIP language is seen by actors as an important feature of their project.
This is because it is an intermediary between PHP and HTML, which makes it
“more accessible than PHP” according to one participant (spip01), and thus allows
for broader participation from people who do not have a strong background in
computer programming (or are not fluent in English). However, the specificity of
the SPIP language creates ambiguity concerning its status as source code. It is
seen as more accessible to people, but at the same time—and maybe because of
this—it is not always considered as “real code,” which is seen as the domain of
technologist elites. A participant described the SPIP language as a feature that allows people who do not code to act as if they were coding, a statement that emphasizes
the ambiguous status of these files as code:
In SPIP, what is extraordinary is, when you don’t code, you will succeed in doing
things, as if you were coding. . . . Everything was done so that even if you do not
understand, you’ll be able to get what you want. Because you have a simplified
language of loops that can do what you do with PHP, but in simpler. There is a
layer of abstraction, in fact, which comes to simplify everything. So, suddenly it
becomes accessible, and it is no longer an elitist domain where we must have
three years of hard code to understand how to do something. (spip08)
The previous quote demonstrates well the ambivalence toward what is or not considered as (source) code. Files written in the SPIP language seem to fit nicely with
Krysia and Grzesiek’s definition of source code as “human readable computer
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F I G UR E 3 : File written with the SPIP language. Source: SPIP project.

commands written in higher level programming languages.” However, the activity
of writing these files is characterized as something “like coding,” meaning it is not
really coding but only a semblance of coding. This ambivalence is also expressed
by diverging responses from participants. For instance, one participant is reluctant
to consider the SPIP language as “programming” or “computer code” as it is used
for structuring information, rather than manipulating it: “It’s not computer code in
the sense that. . . . [thinks] The SPIP language is a language for structuring information. A computer language more generally is done for full manipulation” (spip09).
However, other participants are more assertive about the status of “skeletons”:
Q: The source code of SPIP, what does that mean for you?
For me it means, uh. . . . [thinking] First, I will put the PHP code because it is the
framework, but it also includes the SPIP templates. (spip11)
Q: You say that the skeletons are part of the source code?
Oh yes! (spip07)
These analyses of what is included in “source code” show the ambiguities of defining this notion. Whereas a commonsense definition of source code would lead one
to define source code as a set of computer program instructions, a closer analysis
shows that source code includes many other artifacts than text comprising computer instructions. Furthermore, depending on the programming language that is
used, even files that match the definition of source code as a set of computer instructions are not necessarily identified as “real code.” To summarize, an important ambiguity of the definition of source code relates to the forms a specific artifact
takes, whether it is a text, an image, or a particular programming language.

The Core, the Periphery, and Other Pieces of Code:
The Positionalities of Source Code
Definitional ambiguities also relate to the position of a particular piece of source code
in relation to the broader project. Indeed, source code that is “available for downloading,” as mentioned previously, does not constitute the whole of the artifacts considered as source code and that surround a software project. Building a website with
SPIP or Symfony implies gathering several pieces of source code. This interview excerpt demonstrates well the blending of source codes of different forms and statuses:
“There is the project’s source code, and within, it includes Symfony’s source code,
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the plugins’ source code, and the application’s source code. A project in itself, it’s a
blending of source code” (sf09). I call the source code that is published on the project
website the “authorized source code,” in reference to Bourdieu’s “authorized language” concept (Bourdieu 1991) and in the sense that it is that part of the source code
that was decreed at a specific moment and by certain people only, as the one that
must figure on the download page. However, there are several other locations where
artifacts that are described by study participants as source code may be encountered. Indeed, open source software development is often organized around a limited
staff team that determines the project’s orientations, and sanctions modifications of
the source code. This team is often referred to as the core team in the case of SPIP and
Symfony. In order to allow a broader participation to the collective production of
source code, different methods of participation are put in place. Plugins are prime locations where source code is encountered and allow broader participation. Plugins
are extension modules that allow adding functions to the software’s core, even reconfiguring certain parts. They allow further decentralization of the source code’s
production by enclosing certain functions, and by being more liberal regarding the
granting of authorizations of modification of these parts of the source code. These
plugins are often created by developers outside of the “core team.” On August 27,
2010, 225 plugins existed within the SPIP project and 1,103 plugins within the Symfony project. Just as is the case for the project’s code source, it is possible to obtain the
source code for the different plugins by downloading it through a .zip archive directly
from its web page. Note that in the case of programs written in interpreted languages
such as PHP, the plugin’s source code is downloaded with the plugin itself. For study
participants, while those files that compose the plugins are designated as “source
code,” they don’t possess the same status as the project’s source code, as explained
by this participant: “So, I distinguish Symfony’s source code, which is developed by
the core team, from the plugins, which are sources that are developed by the community, by PHP developers mainly outside of the core team, developers that use Symfony in their enterprise. For me, there is this distinction all the same. One of Symfony’s
plugin is not part of Symfony’s source code, it is part of the source code of an application that is in fact developed above it” (sf07). This quote highlights the way in which
source code’s position in the project hinges upon whether it is developed or not by the
core team. It also introduces the existence of certain forms of authority and authorization in the writing of source code, to which I will return later.
Patches are another kind of artifact that may correspond to source code. Since
the modification of source code is often restricted to a few people, participation in
source code writing often consists in suggesting patches that will then be integrated within the source code. Patches are a kind of modification proposal, line by
line, of the source code, as shown in figure 4. These patch proposals moreover are
often the subject of debate and discussion.
Around these elements of source code mentioned above, “bits of code” or
“pieces of code” may be found in several locations, such as within emails or on
wiki pages. These bits of source code are sometimes shaped as “code snippets,”
and catalogued on a web page reminiscent of the “social network” form, where
those pieces of code can be shared, commented on, and categorized by tags, and
synchronized by RSS feeds. Of note, this repository of “code snippets” was one of
the only places within both of the studied projects where the expression “source
code” was explicitly used.
All these artifacts that circulate around a given project are sometimes referred to
as “source code.” However, these artifacts have changing statuses and identities de-
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F I G UR E 4 : Patch within Symfony. Source: Symfony project.

pending on their position or location in the project, whether they are, for instance, at
the core or the periphery of the project. As I will show later, these positionalities of
source code also have implications in the valuing of work in the project.

Defining Source Code and Its Consequences:
The Politics of Definitions
The way in which definitions or categories are tied to political dynamics is well
documented in the literature. Referring to Krippendorff (1993), Proulx (2007) argues that any metaphor and concept organizes some kind of reality and is also susceptible to becoming the object of political controversy. Feminist authors have
also insisted upon the political character of definitions and categories. For example, they have shown that the categories used within computer-supported cooperative work (CSCW) projects are not trivial (Suchman 1993) and could organize
users’ experience and even “enact silence” when a reality does not fit into preestablished categories (Star and Bowker 2007). Closer to my argument, Wajcman
(2004) emphasizes that the definition of technology changes across time and, more
importantly, that these changes can be associated with dynamics of exclusion, especially tied to gender. Wajcman notes for instance that programming was first
assigned to women because it was seen as tedious and clerical work. But when programming started to be more creative and intellectually demanding, it became increasingly seen as a male activity (Wajcman 2004).
In my case studies, the definition of source code also appears to entail certain
similar political and gendered implications. These implications are tied to the valuing of certain activities according to their connection to what is considered source
code. For instance, the participant who mentioned that RFCs could be the source
code of the Internet also stated that his goal in doing these somewhat provocative statements was to propose a definition of source code that would be inclusive
rather than restrictive. This person indeed noticed that some of the project’s members (he named specific women, in particular) frequently devalue their own contributions because they don’t think they are working on source code:
Q: Do you think that it can have implications for the project, the way in which
different people define “source code”?
Yes, most likely. In any case, there are many people who minimize their contribution, or their participation, thinking that they are not coding, or who knows
what. The discussions are always like this. (spip01)
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In defining source code as the specification of the functioning of a software program or computer system (for instance, the RFCs being the source code of the
Internet), my interlocutor tried to encompass several activities that are central to
the making of software, such as designing interfaces or interaction processes,
which are not usually considered as source code but are essential to the project.
Both activities are mainly done by women in the SPIP project, as in many other
projects.
The political and gendered implications of defining source code also appeared in my study at the time of recruiting participants for interviews: I would
systematically be directed toward the men—never women—considered to be the
most competent in computer programming. In particular, one women I approached for an interview, while consenting to participate in the research and
happy to help me, didn’t see what she could tell me since she, in her words,
“didn’t know anything” about source code. Despite her doubts, we ended up having a long and very stimulating discussion on the subject, during which she described what source code is, where it is stored, who contributes to its making,
and so on. She also explained why she felt illegitimate to talk about source code:
“Illegitimate, in the sense of a PHP coder. . . . Actually, illegitimate, it doesn’t
mean anything, but illegitimate, regarding the code. I know very well, and we
are a few people in SPIP to know very well, that we are not capable of coding a
line within the core of the software” (spip08). Thus, her feeling of illegitimacy is
tied not so much to her actual competence, but rather to the position and status
of the code to which she is contributing, in this case the periphery rather than
the core. In another part of the interview, this participant also said that she
didn’t know how to program because she was only able to use “simplified language,” referring to the SPIP language: “Yeah, but SPIP code, but which is completely different than the object language code, or than PHP language . . . I really
don’t know how to program at all. . . . I am self-t aught. SPIP language, CSS and all
that, I can manage, but that’s because it’s not language, it’s actually simplified
language” (spip08).
Another way to think about definitional politics is through the category of “the
coder,” which recurs often in study participants’ discourse, as much in the interviews as in the exchanges on discussions lists. This category is often mobilized in
a neutral way, simply to refer to someone who makes or produces code. In other
instances, however, this category relates to the status of some actors and to the
statuses and positionalities of source code. For example, a SPIP participant (a man
this time) whom I interviewed used the category of “coder” in order to characterize
the status of certain people who code within the “engine” of the project, a part of the
source code that could be characterized as the “core of the core.” However, despite
being trained and getting most of his income as a programmer, he did not consider
himself as a “coder” because he works at the “periphery” rather than at the core of
the project.
Q: Do you consider yourself to be a coder? You mentioned that J and D are
coders?
Huh. I am a coder, but I am not a SPIP expert. I am not a coder on the same
level as them. Indeed, I code because it’s my trade. But I don’t have an adequate mastery of how SPIP works at the level of the core’s engine, that I will
rather intervene on the periphery, or I will not intervene on this at all.
(spip10)
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These comments show a relationship between what I refer to as the “positionalities of code” and the status of the person contributing to it: what counts as “real”
code changes depending on the status of the artifact, in this case whether it is
located at the core or at the periphery of the software. However, one should beware
of the temptation of reification in attributing an exclusive relationship between the
position of code and the status of people. In this interview, I tried to explore a bit
more this category of “coders,” and my interlocutor had a really hard time describing it. At some point, he decided to distinguish the “Coders,” with a capital “c,”
from the “coders,” with a lowercase “c.” The “Coders,” he said, are those who have
a global vision of the code, and who are interested in how everything is assembled.
Furthermore, it is worth noting that my interlocutor didn’t consider the “Coders”
as the most influential people in the project, although he did think of them as
having a high status. The leadership (although not explicitly formalized) is rather
attributed to the oldest active member of the project, who has the moral authority
to settle disputes. This person is not a “Coder,” who knows how everything is assembled, but rather someone whose interest relates to “how everything works and
interacts with humans” (spip10).7
While being careful not to attribute an exclusive relationship between the position or form of code and the status of people, previously quoted interviewees nevertheless emphasize this relationship. I argue that these questions concerning
what counts as programming and source code are particularly important when
analyzing the contribution of women, who are generally invisible from the field of
computer programming in general and open source in particular (Ghosh et al.
2002).8 In fact, several feminist authors have emphasized the necessity of valuing
activities other than those that are strictly tied to the production of code (Chun
2008; Lin 2006; Haralanova 2010). Haralanova, for instance, writes that “coding is
neither the only nor the most important innovative activity in free software development” (Haralanova 2010, 43, free translation) and suggests an exploration of the
different activities around open source software development, whether they relate
or not to the “contribution to source code.” I follow the same line, while adding that
the very definitions of coding, code, and source code have implications for the valorization of certain activities and the recognition and visibility of the contributions of certain groups of people.

Visibility and Authority in the Making of Source Code
Another concrete way to understand the relationship between the valorization of
work and the definitions and status of source code is through the metrics used by
actors themselves (and sometimes by researchers who study them) to recognize
contributions. In an article that analyzes the relationships between visible and invisible work, in particular within the context of CSCW devices, Star and Strauss
(1999, 19) note that work is never completely visible or invisible, but is always
“seen” through a selection of indicators. Citing several authors in CSCW (Bannon
1995; Suchman 1995; Blomberg et al. 1997), they insist that work is often inscribed
in the neutral language of metrics that are actually quite political, in the sense that
they are used to define what counts as valued work. Firms and organizations try to
measure and better represent highly valued creative “knowledge work” so that it
can be better billed or traded. In the case of open source development, where
source code writing is not always directly “sold,” measuring contributions can
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however enhance some people’s reputation and prestige within the project, and
even contribute to their employability or “marketable value.” The ecology of visibility and visibility is narrowly tied to the definition of what is recognized as a
contribution in a given project.
The act of committing and its associated metrics are important means to recognize contribution to source code in many free and open source software projects.
The commit is a computer command that consists of publishing changes made to
source code, in order to make them accessible to other members of the project or
even to the general public in the case of free and open source software. For many
software development projects, the collective making of source code is based
on software devices known as version control systems. These devices allow the storing of files that make up the source code by preserving the chronology of the different modifications made to them. A person will thus work on the source code on
her personal computer, in her local version, then will transfer her modifications
into the common (or public) repository through the commit command. As figure 5
shows, each of the commits describes each modification, and is connected to a revision number, the name of the commit’s author (redacted in figure 5), the moment
when the commit was executed, and an optional message describing the modification made to the source code.
The commit is a highly valued indicator for measuring contributions to open
source software development. The website openhub.net (ohloh.net at the time of
the study), for instance, places the commit as a central indicator of contribution to
source code. Openhub.net is a website that indexes a great number of open source
software projects, and that proposes several metrics to analyze these projects and
draw up a profile of their contributors. The metrics presented on openhub.net are
based on an analysis of source code repositories, which are freely accessible in the
case of open source software projects. Among these metrics, the number of commits has an important place and ranks the “contributors” of a given project. During my own research, several participants directed me to that website. As part of a
public conference, one of the actors even mentioned that more and more employers use that website in order to recruit developers. Figure 6 shows a screenshot of
the site where a project’s contributors are ranked by order of commits.
What is the implication of this for the study of software source code and its
making? It is important to understand that commit rights are associated with the
capacity to modify only a restricted set of what is considered source code: what I
previously called the “authorized source code,” also called the “core” source code
by actors of the projects. Contributing to the making of some of the peripheral
parts of source code, such as plugins, or “skeletons” in the case of SPIP, is often
granted less visibility by these metrics than contributions made to the “core.” Producing formal specifications or functional prototypes—something that one participant tried to define as source code as an effort toward inclusiveness—is also not
measured through the commit metrics. Moreover, as I showed in a previous article
(Couture 2012), the concrete work involved in committing is sometimes limited to
validating or topping off a broader chain of work: modifying a part of source code
usually involves many discussions, tryouts of solutions, and production of “patches”
(as previously described) that would then be applied by somebody who has the
rights and authorization to do commits. All participants in this chain of work remain somewhat excluded by measurements of commits, and the recognition of
contribution is rather attributed to the person who accomplishes the final act of
commit.
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F I G UR E 5 : A commit in Symfony. Source: Symfony project.

F I G UR E 6 : Contributors and commits on the website openhub.net.

The act of commit is moreover connected to authority, and to certain rights and
privileges within the projects. Roberts et al. (2006) as well as Auray (2007) notice
the existence of the status of “committers”9 within certain open source software
projects. Auray even writes, in the case he has studied, that a majority vote from
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these “committers” may cause the ousting of a member of the project’s core team.
Demazière, Horn, and Zune (2007b), who, as I mentioned, have also analyzed the
SPIP project, note the differentiated access to commit rights that cause hierarchical relations between the project’s actors. One of the SPIP project’s particularities
that I myself noticed is moreover that the granting of those commit rights is not
necessarily the consequence of committer activity. Indeed, within SPIP, commit
rights are sometimes granted to people who do not, in practice, produce commits
or else very few. These people are rather chosen because their role of facilitator,
moderator, or administrator is thought to be essential to the community’s cohesion or to the software’s development. Here commit rights have more to do with a
symbolic recognition of authority, than with a pragmatic coordination role.
Interviews and observation also allow the grasping of other forms of work,
which are invisible or less visible solely through the analysis of commits and online traces. For instance, in-person meetings, such as informal SPIP assistance
sessions, and training in the case of Symfony, are also essential to the project.
Several of the people active within SPIP are constantly present on the IRC chat
rooms to answer questions or to simply take part in community life.10 For Symfony, the business itself that sponsors the project employs several people, who
may therefore meet in daily life and participate in the project in different ways. In
some ways, these two types of work, “gathering a community” and “committing
source code,” could correspond to the distinction made by several authors and
put forth by Star and Strauss (1999), between articulation work and cooperation
work. Citing Schmidt and Simone (1996), the authors note that cooperative work is
of a more rationalized nature and consists of interleaving distributed tasks, while
articulation work deals with the consequences of this distributed nature of work
(Star and Strauss 1999, 10). Articulation work, in other words, is the “behind-t he-
scenes” work and, for this reason, remains largely invisible to rationalized models of work.

Conclusion
My intent in this chapter was to show that “source code” is not a stabilized category, and that the ways actors define it have political consequences. As I demonstrated, a quick look at some recognized definitions of source code shows that it
refers to a very diverse range of artifacts. While some definitions are quite specific
and refer to source code as a “set of computer instructions written in a high level
programming language,” other definitions view it in a broader way as “the preferred form of the work to make modification to it.” Interviews with actors and empirical analysis of what is considered as “source code” in two free and open source
projects also echo these ambiguities. While many actors I interviewed did consider source code as a “text” written in a human readable language, others preferred to refer to it more broadly as the “specification” or the “reference code” of a
software or digital application. Empirical analysis of the artifacts referred to as
“source code” shows that multiple artifacts such as images, configurations, or
comments are also included in source code, thus echoing findings by Robles and
Gonzalez-Barahona’s (2004) that “source code” encompasses more than the classical view as text written in a programming language. This ambivalence in the
definition of source code is even more evident in the case of configuration files,
such as those written with the SPIP language, which are considered as source code
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by some and not “real code” by others. The position of source code within a
project—for instance if it’s part of the “core” or the “periphery”—also seems to affect its status as “real code.”
Most importantly, I showed that definitions of source code have political and
gendered consequences in the sense that they may express the valorization of certain types of work and computerized activities over others. As one research participant pointed out to me, many actors in the projects—he had one woman in mind
specifically—tend to minimize their contributions because they think that their
work is not coding: “The discussions are always like this,” he insisted (spip01). Another participant I met told me she felt “illegitimate” to talk about source code because she could write only in the SPIP language and is “not capable of coding a line
within the core of the software,” which clearly shows a valorization of work in relation to the form (the type of language used) and position (the “core” of the software) of source code.
This valuing of the code is also expressed in the interviews through the mention
of the category of “coder,” which shows a certain ranking of coding activity, according to its proximity to (source) code. The closer one gets to what is considered
“true” code, in particular to “core” source code, the more the activity appears to be
valued, especially on the quantitative level (for instance, in counting the number
of commits). The opposite could also be argued: the higher one’s status, the closer
one is expected to be to “true” code. This is particularly the case in SPIP, where
the leaders of the projects (members of the “core” team) are also given “commit”
access to the core source code, even if they do not in practice modify this part of
the code. While SPIP is doing this to be inclusive, in a way they also reify access to
“true” code as the marker of authority. Finally, I also showed that many metrics
used to recognize contribution to a software project are centered around the act of
“committing,” which involves modification to only a restricted set of artifacts circulating around a project, thus rendering invisible a wide range of contributions to
software development.
Two perspectives could be put forth to make the diversity of the contributions
to free and open source software development more visible. The first perspective,
which I previously mentioned, has already been suggested by feminist authors
who have focused on open source software practices. It consists of valuing activities other than those directly related to contribution to source code, like fixing
bugs, writing documentation, and teaching how to use a program (Lin 2006, 1149;
Haralanova 2010). My own perspective is symmetrical to this first one: it consists
of looking at how “coding” and “contributions to source code” are defined and, ultimately, to question these definitions. From a feminist (or critical) point of view, it
could also be interesting to take up the definition of source code given by the GNU
General Public License (GPL) as the “privileged form of the work done to produce
modifications,” think about the “forms” that are privileged, and ask who is doing
the privileging.
In terms of design, this latter perspective also leads us back to previous studies
of end-user programming in human-computer interaction. In her work, Nardi (1993)
looked at some interactive devices, like statistical packages, visual programming,
and spreadsheets, that help give greater computational power to end users for configuring or even developing customized applications. For Nardi, an end-user programming language is defined not so much by its textual or written character but
rather that its goal is to enable end users to accomplish their tasks. In a sense, a
homemade programming language such as the “SPIP language” in my study could
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be characterized as an end-user programming system, as could any system that
could empower people who do not necessarily identify themselves as coders to develop or configure customized applications.
As source code is a trope that is getting more attention—especially with the rise
of free and open source software and increased interest in “coding classes” in the
educational curriculum—the question is then to understand how artifacts and activities that relate to the creation, customization, and reconfiguration of digital
media and technologies are valued and legitimized differently.
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Notes
1. The 10 PRINT book is a good example of this, as a complete book that is dedicated to a popular one-
line code at the time of the Commodore 64 (Montfort et al. 2012).
2. www.gnu.org/licenses/gpl-3.0.html.
3. My study differs from the one conducted by Demazière et al. (2007a) by the focus I put on the category of “source code.” While these authors produce effective accounts of the rules and governing
processes of SPIP, they do not address the artifact or the notion of source code.
4. Two women out of 20 people might seem too few, but in relative terms, this ratio is still superior to
that found by Ghosh et al. (2002) of about 1.5% women active in free and open source projects (a
number that is regularly reconfirmed by other less formal studies, albeit with some improvements;
see http://geekfeminism.wikia.com/wiki/FLOSS). It was indeed very difficult to reach women in my
study, especially in the context of Symfony, where I counted about 3 women out of 300 people participating in one conference.
5. Interview segments are identified by a code: “spip11” means the eleventh person I interviewed in
SPIP, while “sf06” means the sixth person I interviewed in Symfony. All interview quotes were freely
translated by the author.
6. The SPIP language is controversial, both within SPIP and outside of it, first because it is a language
based on French, cutting SPIP from potential contributions from outside the francophone world
and, second, because the language of skeletons does not match any recognized programming standard. See Couture (2017) for an analysis of this controversy.
7. The same could probably be said for any software project (including propriety software development), contrary to the idea that code writers “make laws” (Lessig 2006). While “coders,” especially
those working on central and complex parts of the projects, certainly have a high status, the real
leadership of a project is probably most often delegated to a coordinator or CEO who has much less
familiarity with code.
8. The Geek Feminism Wiki also reports other more recent surveys and evaluations of women in free
and open source software: http://geekfeminism.wikia.com/wiki/FLOSS.
9. The different statuses mentioned by Roberts et al. (2006) are in order of importance: developer, committer, member of the project’s version control committee, and member of the Apache foundation.
10. IRC means Internet Relay Chat, a system used to have synchronous “chat” discussions. IRC was one
of the first systems invented for this purpose (see Latzko-Toth 2010), but it is still widely used within
hacker and open source communities.
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