$ H%& 'S (S

Abstract

Based on more than 2 years of daily use of the WbLimux system
and 6 months of on-line and in-person fieldwork amthe developers
working to develop and maintain it, this thesisraiges the individual
and collaborative day-to-day practices of thesesligpers as they relate
to the computer operating system that is the resuheir labour.
Despite being spread across the industrializeddytresdJbuntu
hackerssocialise, share their knowledge, and come to depareach
other in their work across the Internet, as weiha$eir in-person
meetings at conferences and summits. | arguetibaétshared and
negotiated on-line and in-person practices coristaeommunity of
practice(Wenger 1998) rooted in a more than 40-year otdl"o
computing tradition based on the Unix operatingesyswhich has
spawned a lively interdependent on-line eco-sysitfree software
projects built on the reciprocal sharing of knovgednd source code
which, guaranteed by cleverly crafted copyrigheiises, has resulted in
a cumulatively improved system developed openljirmain a fashion
which has made it a viable alternative to the ntesasn IT industry.
Taking the Ubuntu system as my point of departuegamine the
network of practices, processes and actors in whiths been
constructed. Through a strategically selected eflatibn of theories, |
seek to describe and analyze the three centraihdioms of a
community of practicejoint enterprisemutual engagememindshared
repertoire

Joint enterprise is the Ubuntu hackers’ negotiation of their difietre
personal motivations for contributing to this causeelation to the
community’s overall, institutionally stated goalsgreading the use and
awareness of free software. Following Alfred GelWsrk on social
relations mediated through technical work (Gell999% argue that
these diverse interests are reflected in evelg [sart of the system and
results in conflicts and social negotiations ceshtxeound the
fascination of learning the details of technologmjoying working
together on a technical challenge, and sharingraoaé commitment to
write software that can be shared and understaookfers to use and
learn.



Mutual engagementis thecomplementary social practices through
which the Ubuntu hackers work to develop and mairttae system. |
argue that these practices contain a duality betwdeat Claude Lévi-
Strauss has callezhgineer workandbricolage(Lévi-Strauss 1994):
Between visualising and designing new featuresedkas redesigning
and reimplementing odd bits of left-behind worKitdaheir needs
through a haphazard extending, fixing, fussing t@sting. | argue that
this mutual engagement enables them to learn froereoother by
collaborating, discussing, sharing their work, &etping each other
both on-line and in-person.

Shared repertoire consists of the experiences, stories, tools, aatysl|
through which the Ubuntu hackers come to sharaugiraheir daily use
and customization of the Ubuntu system — the shiamdtienvironment
which they adopt as their own. | argue that thkiniguup residence
within the Ubuntu system is similar to Tim Ingoldistion ofdwelling
(Ingold 2000), and that the system affords the detkvork to such an
extent that it becomes an extension of the hackeirisl, as suggested
by Clark & Chalmers (1998) — the all-encompassimegans for
achieving their individually diverse goals.

Furthermore, | claim that this community of praetis built not only
through the hackershared history of learnintp dwell and build
within Ubuntu system, making it their own, but atekoough coming to
trust and collaborate with the hundreds of devalpad millions of
users dwelling there in dependence on its contingedranteed
development and integrity. | argue that this camins building of the
system, in what Matt Elliott callsstigmergicfashion (Elliott 2006),
which empowers the hackers to change the systasty fre
communicating directly through the changes theyertaktheir shared
environment. This stigmergic collaboration restgtmncultivation of a
mutual accountabilityhat is built in part on a reciprocal trust based
the hackers’ personal on-line reputations veriffedugh technical and
cryptographic means central to membership of tmensonity of
practice. As well as in the reciprocal governanicine respected and
well-reputed hackers leading the project in a masmilar to the rule
of Melanesiarbig-menas described bylarshall Sahlins.

Finally, | suggest that it is the possibility toogd, learn, configure, and
even build the system according to their own neetig;h opens the
meritocratic community of practice for new conttits to scale the
steep curve of learning necessary to enter and Baong them. In this
way, the Ubuntu hackers come to share more thamhesame system,
they come to share a common history, and, to aiocegktent, a shared
identity through their practice.
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building a computer operating system in their spiane, which could
be downloaded, installed, used and modified corafpldor free, and
though | had a few friends who used it, their cotapskills eclipsed
mine so thoroughly that | had never consideredrtething for me to
use. Yet, buying a new computer, | felt ready foeaperiment. So |
decided to install Linux.

But looking on-line, | found a haphazard jungleddferent
interpretations and ideas of what Linux was. Tiveeee literally
hundreds of different versions of Linux for dowrdo&eing unable to
assess these different versions on their techmieals, | eventually
decided to go with a version callebuntuwhose developers
proclaimed it to be "Linux for Human Beings." Th&}ated its open
development to Desmond Tutu's South African ideploigUbuntu, a
Zulu word meaning "humanity to others”, while premg easy
installation and use — even for less technicallgyded people like me.
When my new computer arrived, | installed the varf Ubuntu | had
downloaded from the Internet, happy to find it wagds but unnerved at
the newness of it all: the file system was fulbpbque folder names,
changing a setting required typing esoteric comraagadd whenever |
started up or shut down the computer, it spoutentifeds of lines of
technical messages like those featured above.

If computers have souls, then the operating sysehre eye through
which the soul of the machine is reflected. And tdrad how much it
reflects, is wholly up to the designers of the aiag system. As | got
used to the system, | became more and more inttigité the
transparency of it: All the technical details wexiel bare before me,
revealing the immense complexity of the operatiygjesm as it offered
itself for interpretation. The complexity hintedtae enormous effort
and depth of technical knowledge that had goneiiatmaking and
which | had simply taken for granted until now.

| soon learned that the transparency within theritlbbgtemmed from
its beingopen sourceoftware. Open source refers to Hoeirce code-
which is what the programmer writes. Source codenigply text which,
when conformed to a strict set of guidelines of owands and
declarations defined in a programming language peansed to instruct

the computer. But in order for the computer to exethe code, the
source code usually has to be translated into ypolgject code
consisting of 1s and Os using another programaalt®mpiler. Thus,
programming is not a direct interaction with thenpauter, but rather
the writing of code that, when compiled —wilt —can be run by the
computer. The compiled version of the program isomger readable
by the programmer, it has become an opaque softwatevhich, if
properly programmed, can be run, accept an inpdipaoduce an
output, providing services and presenting its wbrbkugh messages
like those above, but the exact manner in whigboitks can only be
discovered by examining the original source code dbject code can
be run, copied onto a disk and sold, but it catonger be edited in any
way. This is the distinction betweelosed-sourcaoftware such as
Microsoft Windows, where Microsoft sells you a cagfythe object
code, but keeps the source code secret, only sedr@ and altered by
the programmers employed by Microsoft; and opemcgosoftware
such as Ubuntu where the source code is freelyadlaj thus inspiring
the termfree softwarewith which the Ubuntu hackers prefer to
denominate their work.

A group of Spanish computer scientists measuredieeof a Linux
system similar to Ubuntu, and found that it corgdimround 230
million lines of source code. When they translated into the effort
spent on writing this code using a standard sofviaustry cost
estimate model, they found that it would correspndimost 60.000
man-years of work (Amor-Iglesias et. al. 2005).d@ynparison, it took
an estimated 3.500 man-years to build the EmpaeeRuilding in
New York, and 10.000 man-years to build the Pan@arzal. This
immense effort makes modern operating systemsasithuntu
among the biggest and most complex engineering@oever
conceived and built.

But though | had all of the blueprints, all thehteical details available
to me in the form of these millions of lines of apource code, | did
not have the esoteric engineering knowledge negessappreciate
nor modify it. So instead, | turned my interestrie people who did,
curious to learn more about how they collaborateuitd such an
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intricate system, and to learn why they were daithgf this work just
to give it away.

The focus of the thesis

In April 2006 | initiated anthropological fieldworifiollowing the
development cycle of a new version of Ubuntu, dbaotmg and
learning among the Ubuntu developers. These degsd@re computer
enthusiasts who often refer to themselvelaakers though not in the
sense used by the press to describe malicious ersdeho break into
computer systems. Rather, a hacker, in the origiputer jargon, is
"A person who enjoys exploring the details of pesgmable systems
and how to stretch their capabilities, as opposaddst users, who
prefer to learn only the minimum necessaritius, the term has
become a shibbolethidentifying those who use the broader sense
(rather than the narrow intrusion-oriented sensepambers of the
hacker community (Levy 1994, Turkle 1984: 207-225).

My initial impression of the Ubuntu project wasttitavas a club for
bright boys with a penchant for computers, an irsgiEn which was
supported by an on-line web survey | had developedder to gather
guantitative data on the basic statistics of tharilo community and to
which | had received around 300 responses. Thétseswwed that the
Ubuntu community consists predominately of younge(age age was
29 years) well-educated (more than 50% had a wityedegree, half of
which majored in computer-related disciplines) nf@n5% male
respondent$, living in the industrialized world (50% in Eurep33%

1 Many of these jargon terms, including this quate, taken from théargon File—

an on-line dictionary of hacker terms and jargaat thas been compiled by various
hackers since the early 1980's. It is currentlyauride editorship of hacker Eric S.
Raymond. The Jargon File has been published byM&Es under the name “The
New Hacker's Dictionary” (1996).

A shibboleth is commonly a unique pronunciatiord, behavior, or practice
used to distinguish one group of people from anptine to identify individuals as
either members of the group or outsiders. For examgaying that is strongly
used by members of a group and regarded as meassnginimportant or
misguided by outsiders.

3 The lack of female open source contributors, ohaes rather, the overwhelming
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in North America, 10% in Australia and New Zealavith the
remaining 7% spread over the rest of the worldj,\@ho spend much
time working on the computer (75% of respondene&nhsmore than 40
hours on the computer in an average week), bothpaefession (50%
of the respondents working in the IT industry, andther 25% of the
respondents being students in related fields) lsotas a hobb).

Thus my field site was the Ubuntu community — thasers of the
Ubuntu system scattered all over the world whovattiparticipate and
contribute in the shaping and developing of theesysboth technically
and socially. | define the “Ubuntu system” as tleyoof software that
is actively developed, maintained and distributedhe Ubuntu
community — both in the form of a Installation CbBdan the installed
system itself through which hackers interact wita tomputer. In April
2007, Mark Shuttleworth, the leader of the Ubunijext, estimated
that around 10 million computers were running theibtu systen.

| joined the Ubuntu on-line community on the saerens as the
Ubuntu hackers, contributing to and using the ssyséem, sharing

male dominance, is often a topic of discussionneateracting a report on the
matter from “Free/Libre/Open Source Software: BoSeapport” (FLOSSPOLS)
project (Krieger, Nafus, Leach 2006). The reporiadodes that rather than the
result of a lack of technical interest among wontka,lack of women in free
software is related to a similar lack of womenha tT industry and related fields
of education, rooted in a social environment teabften unconsciously,
unwelcoming to women (lbid. 17). Though male hasladten deny such social
factors, it is difficult to deny that gatheringschuas free software conferences are
fundamentally gendered spaces — much like boy'sr&@rmamps — where the few
women present are not expected to be technicatisthita or inclined to
participate. Unfortunately, a further examinatidrihese issues is beyond the
scope of this thesis — in part due to the factdfiaif the informants | interviewed
were male.

The results of my survey generally correspondet thie trends of the recent EU-
funded “Free/Libre/Open Source Software: Policy@uff (FLOSSPOLS) survey
of more than 5000 free software hackers (Ghosh [202306).

Cf. https://wiki.ubuntu.com/MeetingLogs/openweekfeiggkmark Though there
are millions of users of the Ubuntu system, important to note that only a
fraction of these contribute actively to the depeh@nt of the system. As stated,
my focus is solely on this group of active, conitibg users.
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their experiences with the system, and meeting tiheperson on the
same terms as they do at the conferences at wiegtgather,
experiencing the same social and technical meahéraitations
through which they develop the system.

lllustration 1: An Ubuntu installation CD contairgrthe core Ubuntu system whi
provides access to the thousands of software paskafgthe Ubuntu syste

As my fieldwork progressed, | noticed that by fawshof the day-to-
day practice of the Ubuntu community was tied ®¢bnstant
maintenance and improvement of the Ubuntu systdmiewhe political
or ethical discussions related to the reciprocatisly of source code,
which had been the focus of most of the earliehramtological work so
far (which | discuss below), seemed to be consdlareell-defined
implicit premise of the community.

Intrigued by this new form of social collaboratiweganization and
practice which allowed users and developers t@bolate to build and
maintain such an immensely complicated engineewioik, and
seeking to fill this gap in the literature, | desitito focus omow the
Ubuntu hackers relate to the Ubuntu system in timglividual and
collaborative day-to-day practices.
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| sought to examine the social and cultural refegim which the
Ubuntu system is developed so as to gain a battdratanding of how
this feat of engineering had come about and coetirta improve.

Argument of the thesis

In examining the Ubuntu hackers' day-to-day prasti¢ argue that the
Ubuntu hackers’ shared use and development of btuatu system
constitutes @ommunity of practicaround their collaborative work and
commitment to the project. By positing the Ubundmenunity as a
community of practice, | explore how the Ubuntulkexs are using new
technical and social means to manage and shareéagevand skills
on-line, and how these means of learning and share reflected in
the system itself.

| argue that though the Ubuntu community offers plate access to
every technical detail of the transparent systezy ttevelop, the social
boundaries of this on-line community are definedtigh the active use
and development of the system itself. Becauseisf tlembership and
participation in this community is gained througshared history of
learningthe specialized knowledge and social norms thesamnsl
development requires, making the group of develbpeneritocratic
group joined only through dedicated collaborativarky Thus, despite
the Ubuntu system solely consisting of free sofeyéne freedom it
offers can only be fully appreciated by hackersatég of developing it.
For this group of hackers, the Ubuntu system isathencompassing
means offering them the freedom to fulfil theirelise personal, social
motivations for contributing to the system. By blirlg a system that
works for each of them individually, the Ubuntu kexs come to
construct a system which reflects their practiBas.they also seek to
ensure that the Ubuntu system, as well as the caontynof practice
through which it is built, is open to all, deperglion the users’
willingness to invest the time and effort to sdle steep curve of
learning necessary to adopt, learn, configure eaeah build the system
according to their own needs, and master the cax@ipes and social
norms required for membership.

| argue that this shared practice and history afrlimg to
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collaboratively build and maintain the Ubuntu systeesults in a
careful mutual trust in the hackers’ complementdijities through
which the integrity and solidity of the intricatedpmplex Ubuntu
system is guaranteed, and which the many uselredfbuntu system
come to rely on. And similarly, it is through tmeciprocal trust that the
diversity of motivations and conflicting interestghin the community
of practice is managed under the reciprdugimanleadership and
ethos of a few prominent and respected core Ubdenelopers.

Previous research on free software

It is only in the past few years that comprehenahropological field
studies of free software communities have begwappeear. Inevitably,
these field studies have been multi-sited as tbearehers have sought
to come to terms with the physically distributed @am-line nature of
the hacker communities. Christopher Kelty (20033)id fieldwork
among hackers in Boston, Berlin, Bombay, and Bamngdbcusing on
the role of reputation and on-line technical infrasture in shaping free
software communities, while Yuwei Lin's (2004) @lelork alternated
between d.inux User Grouphacker conferences and on-line
collaboration as she focused on how software inthmvaakes place in
free software communities, examining how such iration may be
related to a shared notion of “hacker culture.” Asabriella Coleman's
(2004, 2005) fieldwork, initially among San Framcishackers and later
amongDebian Linuxdevelopers both on-line and off-line, focused on
the hackers' ethical and political motivationsviarking with free
software and their use of legal tools such as swéJicenses in
maintaining the free availability of their work.

Meanwhile, other anthropologists, including Jameadh (2005), Lars
Risan (2005), and Gregers Pedersen (2006) haverexghow the open
sharing of source code within the free software roomities relates to
anthropological notions of gift culture and ownejpshs seen in
ethnographic examples outside of the industrializedd.
Anthropological interest arrived much at the samme tas many other
social scientists began to take notice of the $dawvare movement
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starting with the success of Linux up through tB8as® Indeed, the
influx of scientific attention to the free softwaztemmunities has been
so strong that the editors of the recent anthof&gyspectives on Free
and Open Source Software” noted:

It has been said that the average Navajo Indiafyfam1950s America
consisted of a father, a mother, two children, tinele anthropologists.
Many in the F/OSS [Free/Open Source Software] conityjimo doubt
are starting to feel the same way, as what begarsaftware topic has
attracted the efforts of so many researchers fiamciokbgy, economics,
management, psychology, public policy, law, and ynathers.

(Feller, Lakhani et. al.2004:xxv)

Most of these studies based their qualitative datehe publicly
archived on-line exchanges between hackers andreeys of both
source code and developers, but also, due to ¢fiyriechnical nature
of the field, directly on literature written by Has’ Many of whom
act in a dual role as both informants for otheidaoaics and as
academics themselves, making it difficult to digtirsh between
“indigenous” hacker interests and academic dista@oe hacker, Eric
Raymond, even refers to himself as “an observergnaant
anthropologist in the Internet hacker culture” (¢e2002:note 18). So
while it is true that free software communities @aitracted attention
from many academic disciplines, these communitiésrdrom the
case of the Navajo Indians in that much of theafligeialitative data

These social scientists began studying free soffwammunities seeking to
understand the inner workings of on-line collabioratthe open sharing of source
code and the motivations for participating in spobjects and their implications in
such diverse disciplines as sociology (Kuwabarad2@astells 2001), philosophy
(Himanen 2001), technology studies (Tuomi 20019nemics (Ghosh 2005a),
business (O'Mahony 2002), communication (Ratto 2Qf8ditical science (Weber
2004), and law (Moglen 1999, Lessig 2000, 20014266 they attempted to re-
align their respective disciplines with regardssgues such as economical
incentives, community and business collaboraticgrjtocratic governance and
organization, ownership and copyright law.

” Such as Raymond (1997, 1998), Riemens (2002),IR¢2004), Hill (2004),
Michimayr (2004), Krafft (2006), Fogel (2005) anthfBnan (2005).
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used in these studies have been gathered by thersabemselves,
whose enthusiastic, self-reflective interest irirtfield has produced
some of the best analyses on the topic.

Methodology

The scientific attention and the hackers' own sgflective interest in
their practices make the on-line free software comies a somewhat
atypical anthropological field, since many of txperienced and well-
travelled hackers have come to take the acadenmeiest completely
for granted, as | found upon introducing myseldianer on the first
day of my first Ubuntu Developer Summit where tHaubtu
developers meet to plan the development, scheddlgeals for the
next release of Ubuntu:

- “Another anthropologist! It seems that most fse&ware projects
have an anthropologist attached these days,” otteeofeteran hackers
at th(?3 table replied, to the general agreemertteobther hackers at the
table:

- “Really?” was the best reply | could muster.

- “Yeah, | often find myself talking to people airderences and they
ask a lot of questions and | ask them what thegrdbthey say some
social science, and | ask 'is this ending up irrybesis' and they go
'veah' in a sort of apologetic fashion.”

- “Sorry | couldn't be more creative in my choiddield” | responded,
unable to hide my disappointment.

- “Oh, no,” he replied “it is definitely a field #t deserves as much
study as possible. I'm sure it'll be quite helgful.

| soon found this to be the general attitude anmbedJbuntu
developers who for the most part shared a keenesgas that they are
breaking new ground socially, economically andtpzaily. As another

8 | haven't been able to confirm this notion. | mely one other anthropologist

doing fieldwork in a free software community durimy fieldwork, and from what
| have been able to surmise, most hackers tendrip the various social sciences
mentioned above together as anthropologists oakscientists. In either case,
there is still very little anthropological work wdhi has been published on the free
software communities.
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developer said put it, “We are your fruitflies, gaing that much like
insects bred for accelerated evolution for easgystihe free software
communities are moving so quickly that it is a gpaot only for easy
social experimentation but also for studying swadtical social
development in the making.

Many hackers, especially those with academic backgts, felt some
kinship with me and sought eagerly to distance gedves temporarily
from the community to offer their own observati@msl analysis of the
community, as well as being very interested to neiae. The
narratives and observations they supplied weradyrscrutinized
under their own analytical gaze before being passetd me, showing
how these hackers continually seek to master thardics of the
communities of which they are part, as if it is athematical puzzle to
be solved. | shared in these reflections while kegep continuous
anthropological focus which the hackers neitheghbto nor could
maintain outside of the specific discussion.

Christopher Kelty, one of the few academic anthlogists in this field,
has sought to operationalize his informants' slection by making a
distinction between what he cafisst-order observation the
traditional qualitative data gathered first-handiy anthropologist —
andsecond-order observationthe descriptions and analyses “made by
the actors that we are supposed to be studyindty iKencludes that “It
amounts to a situation where we compete with aflother people who
are also providing explanations for the situatioat tve find ourselves
amid,” as we almost recursively are forced to exenmot only the
social facts themselves, but also the actors' septations of those
facts and other actors' representations and uraelisgs of those
representations (Kelty 2003).

| find Kelty’s first- and second-order distinctionseful to separate the
reflections expressed and disseminated by hadkeysgh the free
software communities from my own fieldwork data wanécould
observe and correlate the actual actions of thentlilnackers directly
with the reflections which they expressed in thenviews. This focus
on the hackers’ day-to-day practices in relatiothtar own second-
order reflections on these is inspired by my regdihthe French
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anthropologist of science Bruno Latour's studiethefwork practices
of scientists (Latour 1987). Latour argues thairither to understand
scientific and technical work, it is necessaryttalg the process,
networks, action, and forms of labour through whitdt work is
created. And, that once a scientific fact has Iset¢thed or a machine
runs efficiently, the scientists and engineersgigicome to take it for
granted as they only need to focus on its inputlscariputs rather than
its internal complexity, thus turning that bodyadrk into ablack box
(Ibid: 2-3). Latour's studies are based onuh®ldingof such scientific
or technological black boxes, by tracing the nelwadrpractices,
processes and actors through which they are catstru use Latour’s
approach as a methodological premise to examinethewoftware of
the Ubuntu system is used and negotiated bothlsoarad technically
through practice, thus inductively exploring theemelations between
the Ubuntu system and the Ubuntu community. BuagihoUbuntu and
other free software projects may appear to be aurin black box to
me and other non-hackers, its radical technicahogss through its
source code and public processes allows hacketsidy, adopt, adapt
and rework it continuously, making the system agparentvhite box
to the few capable of appreciating it. Thus, | seefollow the Ubuntu
hackers as they navigate this white box in ordemtold the layers of
social and technical complexity of which it consist
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lllustration 2: The Ubuntu system as a tranrent white box: Layers upon layers of

source code openly available to the knowing usthie-hacker — to constantly

renegotiate, challenge, and redefine accordingisoneeds.
In order to examine how the Ubuntu system is depetlaand its role as
the centre of gravity of the Ubuntu community, €sp6 months
participating in the development of Ubuntu, inchglia complete
Ubuntu development cycle from June to November 2006
Based on the insights of Coleman (2005) and Li9420l sought to
integrate the on-line and in-person aspects ofiatghfork as closely as
possible, and following my first in-person meetwigh the Ubuntu
hackers at the Ubuntu Developer Summit in Parlat& June 2006, |
sent out a fieldwork visit request to 22 of the bhudevelopers | had
met there. Between August and November, | grads@ignt more and
more time visiting the hackers in their own workemgyvironments,
participating in their everyday life and interviengithem, as well as
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taking part in the interactions of the whole comityan-line. | visited
a total of 17 developers in 5 different countrie€urope and North
America before ending my fieldwork at the followikidpuntu
Developer Summit in Mountain View, California in amber 2006, an
event which gave both coherency and closure tprbject.

Naturally, the methods | used and the data | gathdepended on
whether | was in an on-line or an in-person contéike on-line context
is wholly textual: Not only is all of the technicabnstruction and
maintenance of systems and infrastructure buitiugh textual source
code, but all of the communal means of communioadiad
socialization also take place through a textualesision through
mailing lists,blogs web forumsandinternet Relay Chat (IRC)
channeld through which the Ubuntu developers interact and
collaborate.

In order to do participant observation in this orelspace, | began
contributing to the system by writing the systertpland
documentation, rather than the system itself dumaytdack of technical
understanding. In this way, | could take part iaghg Ubuntu
alongside other community members while slowly digyieg a feel for
the everyday exchanges and work in the community d8spite this
participation, | was frustrated at my inabilitygarticipate fully in the
on-line technical exchanges, and talk with the daeelopers, and it
wasn't until I met the hackers in-person thatt e | had really
entered the field and became able to relate falthé Ubuntu hackers.
The casual and often asynchronous on-line intenaetias offset by the
intense in-person interaction when visiting thavidhal developers or
participating at conferences. During the five fseftware conferences |
participated in, | met and talked casually witltoedf different
individuals. I introduced myself as an anthropadbgitudying the
Ubuntu community and never once was | asked toa@xpthat an

° Developed in Finland in 1988, IRC made realtimetal interaction possible on a

global scale. With IRC, a user can engage in sépetdic discussions — so-called
channels -as well as initiate multiple private conversatiahshe same time.
Expert users deftly navigate back and forth betwemsversations, fluidly
interacting with their on-line friends and co-denrs.
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anthropologist is, much in keeping with the seffexdvity discussed
above.

When visiting the individual developers in theimhes, | usually stayed
with each developer for a few days, working alodggiim and
participating in his daily routines. Despite somigal concern for their
privacy, the developers were generally very hobpataBut | was very
conscious of not letting my visit disturb their lgaioutines too much,
since that would to some extent compromise theyelagrnature of the
setting | sought to study.

Being in their homes and meeting their families &rehds brought all
of the loosely defined on-line and conference wortd a well-defined
real-life situation which | fleshed out through h®wf interviewing,
delving into the informants' background, especialith regards to
computers and free software. A central part oMvibgs was the
humanly mediated computer interview (Markussen 20602n attempt
to explore the digital space of file hierarchies;ial contacts and links
contained within the informant's computer, with thi®rmant as a
guide explaining his configurations of the Ubungstem. Since the
informant's use of the computer was mediated thrdugnself in this
way, it is difficult to separate a hacker's actitnasn his descriptions of
his actions, so | used "think-aloud" protocolstfitzidge 2005), sitting
with the developer as he worked through one ordfsbe tasks on his
to-do lists, having him explain step-by-step hisa@rns and
considerations in solving those tasks, and aslongxXamples of
concrete situations and work cases where | colddhesinformant to
walk me through the on-line paper trail he hadlbefiind in order to
see how he related to his own interactions on-Iiiés set the
individual developer's tasks into context withie tireater whole of the
continuous development process of Ubuntu and ngtheiped to
compensate for my lack of technical expertise digh exposed just
how much my understanding of these processes wdiiteé by the
developers themselves, who, by continuously adgpteworking and
studying the system, came to appreciate its teahdgtails as a
transparent white box. | sought to alleviate thesdration by moving
my focus from the specific tasks to the hackeraretl interactions in
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order to unfold the community of practices thatimkethe white box of
the Ubuntu system.

Theoretical approach of the thesis

Through my focus on a single free software projeacrder to study the
developers’ concrete collaboration and negotiabibtine system which
they produce, | came to consider the day-to-dayessnd practices
taking place in that space as inductively constitutvhat the
educational theorists Etienne Wenger and Jean have called a
community of practic@Venger 1998). A community of practice is
more than a shared practice associated with aitsdtekill or specific
knowledge, it consists of social relationships dew@g around shared
interests, concerns and goals where members aes@grces for one
another, sharing activities and socialising throagthared set of
routines, tools and norms (lbid. 45-47).

In this way, | adopted a different approach thanahthropological
studies of Coleman, Kelty and Lin mentioned abew@ch had focused
on a wider notion of “hacker culture” by gatherishgta among hackers
in general, following themes such as reputatiociprecity, innovation
and ethics across conferences and prof@d&specially Gabriella
Coleman’s ethnography of the Debian Linux commu(2005) has
inspired my own, and despite her distinct resefochs, her
conclusions with regards to hacker ethics andrtiportance of in-
person meetings is a reference throughout thissth®snilarly so with
Christopher Kelty's insights regarding the roldatker informants'
self-reflexivity and use of source code as mears@iment in shaping

19 It is worth noting that both Yuwei Lin (2004) ancal Ratto (2003) identify the
on-line hacker communities which they examine asroanities of practice.
While Ratto mentions it only in passing, Lin usies term to explode the notion of
a unified hacker culture, arguing that “the notidnhacker’ acts as a boundary
object that allows individuals to articulate thparceptions of, and perform
collective practices in, the hacker social worldLih 2004:279). But since she
uses Wenger's theory solely in relation to her endeeme of IT innovation in free
software communities, and not to examine the sjpgmiictices within a project, |
find | can use little of her insight in relationitmy examination of the Ubuntu
community.

23

and defining on-line communities. In combining th@ssights from
related fieldworks with Wenger's overarching idééhe community of
practice, | have sought to define a durable stredin examine the
different elements of the Ubuntu community througbllowing
Wenger's claim that a community of practice ismdi through three
dimensions of relation, nametgutual engagemenint enterprise
andshared repertoirdWenger 1998:72-85), | have built a strategically
selected constellation of theories to describeaaradyze each of these
dimensions in relation to the practices of the Uburackers.

Mutual engagementrefers to the shared practices revolving around
complementary contributions, overlapping forms ahpetence, and
everyday sociality, which bind members of a comrtyuof practice
together into a social entity. | draw upon Claud®itStrauss'
dichotomy of theengineerand thebricoleur (Lévi-Strauss 1994) to
distinguish the complementary elements of the Ubtiaickers' mutual
engagement in developing the Ubuntu system. Furitwes, | use the
American philosophers Clark & Chalmers' notioraofive externalism
(Clark & Chalmers 1998) to explore how Ubuntu depelrs extend
their mind unto the computer in order to maint&ie low of
interaction necessary for their shared developmwenk on-line.

Joint enterprise consists of the diverse interpretations and moowus,
which each developer brings to the community tgobeed and
continually renegotiated as the shared goal optbgect, and in turn
shaping the practices of the community. In seekingnderstand the
individual developers' motivations for their wotldraw upon Alfred
Gell's theory that the aesthetic values worked angiven artefact also
mediates the social relations between the makethtangpectator (Gell
1999). I build on the hypothesis that the way theihiu developers
relate to their code and imbue it with differensthetic values reflects
their diverse motivations for writing and contrilmgi that code to the
project, and that these contributions come to skiag@ehared goals of
the project.

Following this, | also examine what Wenger cafigtual
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accountability which springs directly from the negotiation oé gloint
enterprise as means to manage the individual maingof the
developers. | use the Australian media researclagt Edliott’s notion

of stigmergic collaboratiorand Christopher Kelty's exploration of how
free software hackers build trustful reputationstigh development
(Kelty 2005Db) to link the Ubuntu hackers' recipridcast in each

others’ abilities with the reciprocal rule of Me&sianbig-menas
elucidated by Marshall Sahlins (Sahlins 1963).

Shared repertoire consists of the capabilities, the communal resesjrc
the routines, sensibilities, artefacts, vocabuland styles that members
have developed through their mutual engagementtowuer In the case
of the Ubuntu hackers, a central part of this sthagpertoire is the
Ubuntu system itself. | use Tim Ingold's notiordefellingto describe
how the individual hacker adapts the Ubuntu sydtartheir personal
use, both on the local computer and on-line, makegsystem itself
the multiply inhabited, shared, and continuallylfosgene of their
shared interaction.

These three dimensions of practice are tied togétiheugh what
Wenger calls ahared history of learninVenger 1998: 86ff). As the
practices of a community slowly change, adaptingh&ich its
continuously changing technical and social circamesgs, its members
are tied together by the shared history of contiislyoongoing learning
through which they maintain their membership. bysexploring the
Ubuntu hackers’ shared history of mutual engageneint enterprise,
and shared repertoire, of learning through practics | seek to
examine the community of practice around the Ubsgiaiem.

Structure of the thesis

The thesis seeks to explore the web of socialulland historical
connections of the community of practice in which Ubuntu system
is made. Through five chapters, | will use fivefeliént social, technical
and historical perspectives to give a nuanced gegnr and analysis of
the Ubuntu system. Through these perspectived| build on Etienne
Wenger’s suggested three dimensions of relaticatsciimpose a
community of practice to examine how these fit with practices of
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the Ubuntu hackers.

Starting withchapter 2, | will examine the Ubuntu system through a
historical perspective on the cultural and techiniedues upon which it
is built, not only in order to give the backgroumetessary to
understand the argument of the following chaptausalso to outline
the overall goals of the Ubuntu community througdticl thejoint
enterpriseof the individual hackers are negotiated by answehe
guestions: Where did the project and the systermedoom? Which
goals does the project strive to achieve? Basexkoond-order hacker
reflections and narratives as well as the insightsgher researchers in
the field such as Gabriella Coleman and Steven Wéfis chapter will
give a short introduction to the history of thegmaral computer and and
the distributed development of the Unix operatipgtam, which
afforded the technical platform for customizatiowd alevelopment that
inspired the social context of the free software-ggstem into which
the Ubuntu project was born.

The Ubuntu system contains more than 19.000 sadtywackages, each
developed with its own technical quirks and sodtions, by
developers particularly interested in that packégehapter 31 focus
on the case study &ynapti¢c one such software package, through a
sociological perspective, based on interviews amktaloud protocols,
in order to describe the personal backgrounds aed/day lives of the
two Ubuntu hackers developing it, and the closemerdonal
collaborative practices through whi8lynaptichas been — and
continues to be — developed. Through this desonptiseek to answer
two questions: Who are the people working on trstesy? How do
they work on it? In order to explore theutual engagemeshared
between the developers by drawing upon Claude Béauss and
Clark & Chalmers in analysing how the Ubuntu haskshared
practices are complementary, depending one the lkdge and
interaction with one another, as well as the fldforded by the
intimate work with the computer.

In chapter 4,1 widen my perspective from the one-on-one collalsat
practices of the Synaptic hackers to the ways iichvthe Ubuntu
hackers negotiate theint enterpriseof the project by bringing their
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diverse motivations and interests in play in tipeirsonal contributions
to the Ubuntu system in order to answer the quesWéhy do they
contribute to the Ubuntu system? | draw upon Ali@sll to analyze
how the developers of three different Ubuntu sofenaackages imbue
their code with different aesthetic qualities basedheir different
motivations, and how these motivations may commotdlict. |

compare these motivations with the second-ordelaeggions of
hacker aesthetics and ethics commonly given by#o&ers themselves
to conclude more specifically on the nature ofjtet enterprise of
Ubuntu as touched upon in chapter 2.

Having examined the everyday hacking practicesiraiglidual
motivations of the Ubuntu hackers,dhapter 5, | turn to a
phenomenological perspective in order to examirve éach Ubuntu
hacker individually adopts and customizes the sysis a whole for
their personal use and development practices iardodanswer the
guestion: How do the hackers themselves use thersyd draw upon a
case study from my humanly-mediated computer irgers of one
hacker’s configuration of the Ubuntu system as wasglthe Tim

Ingold’s notion ofdwellingin order to analyse the Ubuntu system itself

as the all-encompassing means that both the Ulhaakers and users
come to depend upon, and asshared repertoirehrough which the
Ubuntu hackers develop their mutual engagemererptoject over
time.

This will set the stage farthapter 6 where | will explore how the
individual Ubuntu developers’ collaborative praes¢ motivations and
uses of the system are negotiated from a commuanity-system-wide
perspective. | will seek to answer the questionwio the Ubuntu
hackers negotiate and take responsibility for thleared work on the
Ubuntu system? and | do this by drawing upon M#ibtEs concept of

stigmergic collaboratiorio explore how the individual Ubuntu hackers

are empowered to maintain and extend the systelowktog this, |

will use Christopher Kelty's work on on-line reptiten and trust as
well as Marshall Sahlins’ ethnography of Melanesiaimen to
analyze a situation where this open collaboratesults in a breakdown
of trust, and how mutual accountability is ensutegdugh a reciprocal
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trust defined through both technical and socialmsewhich, along

with a few trusted hackers’ reciprocal big-man Eratiip manages the
diversity and conflicting interests of the commuyrit guarantee the
stability of the system

Finally, chapter 7 will sum up my main argument by revisiting how the
hackers' mutual engagement, joint enterprise, hacked repertoire are
expressed through their motivations, goals, prastiose and
discussions of the system. And how the sharedrigistidearning and
adapting to these practices shape the intricatatyptex white box that

is the Ubuntu system.
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Chapter 2

Tracing the cultural and technical roots of the
Ubuntu system

We build our computers the way we build our citiesver time, without a plan, on
top of ruins.
- Ellen Ullman (1995)

Despite being a young endeavour, Ubuntu, bothcasramunity and an
operating system, builds on traditions from IT istty and computer
science academia going back to the first digitahjgoters. In this
descriptive chapter, | draw upon leading hackensi second-order
narratives and reflections of this history, as vaslrelevant analytical
insights from social scientists in the field tolmé the origins of
technical and social values and practices carmeith the Ubuntu
system and its development community in order és@nt the free
software communities in sufficient detail to undansl the background
of the Ubuntu project. This includes its overa#ititutional humorous-
but-serious goal of “world domination” based on gbhthe Ubuntu
hackers negotiate what Etienne Wenger calls jbgit enterprise—
their individual motivations and interpretationstiobse overall goals
(Wenger 1998:77-82) which in part defines the Ubwsgmmunity of
practice.

The personal computer and proprietary software

In 1975, the Altair 8800, the first computer affable to home users
became available, and soon after its appearamoarket for selling
commodity software was established. Up until tligp software had
been considered by the IT industry as an addedibeoeght with a
computer, or something that had to be written enciimputer for a
specific purpose. The Altair was the first commpdidbmputer for
which the manufacturer did not provide generalizeftware, and so
software had to be written or bought separatelgirfea golden
opportunity, two young hackers, Bill Gates and Rsldn, wrote a
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version of the popular and accessible programna@nguage BASIC
for the Altair which greatly increased its programgipotential. But
not all of the interested users could stand waittmgheir copy of the
BASIC paper tape to arrive in the mail, and thegaremaking copies
of the versions that had already arrived and shidweth among
themselves following the rule that if you took pgayou should bring
back two copies to give away at the next meetintpeif monthly
Silicon Valley “homebrew computer club” meeting (yel994: 227-
229). This copying angered 19-year old Gates scrthat he wrote an
“Open Letter to Hobbyists” which was publishedhie Homebrew
Club Newsletter:

Most of these "users" never bought BASIC (less thafh of all

Altair owners have bought BASIC) [...] Why is thi&®8 the majority
of hobbyists must be aware, most of you steal goftware.
Hardware must be paid for, but software is somethinshare. Who
cares if the people who worked on it get paidP\Vho can afford to
do professional work for nothing? What hobbyist pah3-man years
into programming, finding all bugs, documenting isduct and
distribute for free?

(Gates 1976)

Gates' idea of selling software met criticism frboth the hobbyist
hackers, who found it imperative to share the safénso that
everybody could use it and learn from it, and flousiness people who
objected that it was impossible to sell somethimgcty was basically
just a string of 1s and Os which could be copiedasily (Stephenson
1999:33). But the latter soon changed their miredgeasonal
computing began to spread, and the demand foreaisgiplications and
games grew among users outside the hacker community

As political scientist Steven Weber points outs thvas the first clash
between the nascent ethics of open source andigtanrsoftware —
two fundamentally different economic models for gneduction of
software (Weber 2004:37): Proprietary software meguthe source
code to be closed to the user so that he is unalglepy and modify it
as he pleases, both to avoid new versions of thea® that the
company cannot support, and to avoid unlicensedtrdazlition from
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which the company does not profit. In oppositionhis is the open
source model which requires the free sharing andifioation of
source code in order for any interested hackeetalide to use and
adapt the code to his needs, whether profitabiebr

While many hackers continued to share the sourde tmtheir
programs, it mostly happened in such a casual mamtapes and
floppy disks at computer clubs and universities Was no match for
the market-driven explosion of commodity softwdrattarrived with
the personal computer. By 1981, the new PC markstdeminated by
Apple Computer, a company started by Steve JobStne Wozniak,
two members of the same computer club that hadrftesl Gates so.
At this point IBM, the old industry leader, finaligtroduced a PC of its
own, bundled with the MS-DOS operating system dgwed by Bill
Gates' company, Microsoft. Apple integrated itsdiaaare and its
operating system Mac OS, which by 1984 includedase-driven
graphical user interface (GUI), tightly togetheonmder to make
computer as appealing as possible to the wideig@widicrosoft on the
other hand sold MS-DOS, and later their own GUlessucture
Windows, separately to all of the competing hareém@oducers who
had begun making IBM-compatible PCs. With a shaxdtivare
platform, the price of commodity hardware plummetadking
personal computers even easier to build or buy bgrtie mid-1990s,
Microsoft dominated the PC operating system mar&etpletely
(Stephenson 1999:80-90).

Free software and the heritage of Unix

Up through the 1970s, as PCs and commodity softalzaaged the IT
industry landscape, another operating system chltexl, first
developed in 1969, was becoming very popular ongofalvmulti-user
computers at companies and universities aroundithiel (Salus 1994
119-136). Its popularity stemmed from an empowedasgign
philosophy “that users know better than operatiygiesn designers
what their own needs are” (Raymond 2004:6), andabethat AT&T,
whose engineers developed Unix, had been forbiffdem entering
into the computer business as a result of a sedtiem an anti-trust
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case in 1956, which required the company to liceisseon-telephone
technology to anyone who asked (Ibid:33-34). Site@ception in
1969, Unix has seen such widespread adoption arelatement that
hacker-turned-novelist Neal Stephenson descritasthe hacker
“Gilgamesh epic:”

What made old epics like Gilgamesh so powerful smtbng-lived
was that they were living bodies of narrative timany people knew
by heart, and told over and over again — making thven personal
embellishments whenever it struck their fancy. bhd
embellishments were shouted down, the good on&gegbiap by
others, polished and improved and, over time, pe@ted into the
story. Likewise, Unix is known, loved, and undecgtdoy so many
hackers that it can be re-created from scratch edremrsomeone
needs it.

(Stephenson 1999:88)

Like an oral history, Unix, and most other softwauieh shared open
source code, was developed slowly over time, shanedcopied on
disks at conferences and at user group meetingsewdsers could take
the bits they liked and improve on them, and thowly improve
system, hoping that their changes might be addptedIT&T for the
next official Unix release. Unix did not play muphrt in the rise of the
personal computer since it was designed for experisgh-end
equipment that was mostly unavailable for hobbly&tkers, and
because another anti-trust case against AT&T irBE®wed the
company to commercialize Unix and charge exorbiiaahse fees for
all use of the source code (Weber 2004:39). Thidenthe sharing of
source code and programming ideas that definedrtiversity hacker
communities very difficult, as any hacker would &dw sign a non-
disclosure agreement in order to access the system.

Richard Stallman, a hacker at the MIT Artificiateéfligence lab, found
it morally intolerable for an owner of softwareday “l won't let you
understand how this works; I'm going to keep yolplessly dependent
on me and if you share with your friends, I'll oau a pirate and put
you in jail.” (quoted in Moody 2001:28), and in84 he quit his job at
MIT in order to devote himself to what he calfege software-
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software that anyone can freely could study, usslity and
redistribute in any manner they please as longasadlso freely
redistribute their own changes to the source cédexdvance his goal,
he began writing a completely free version of Unhich he, in a
typical case of hacker wit, call€aNU — a recursive acronym for
“GNU's Not Unix.” And building on the same “orahttition” described
by Stephenson, interested hackers soon beganddsan
improvements and suggestions, which he could iratp in new
releases of the GNU programs.

As the project grew, Stallman created @&U General Public License
(GPL) to legally ensure that the GNU programs waeltain free
software. The GPL ensured that users could notnda rights
granted by the GPL to any user, meaning that arly $&fware even if
improved and combined with non-GPL software couity doe
redistributed on GPL terms.

Gabriella Coleman points out that with the GPL IBtah cleverly
hacked traditional copyright law by inverting itwas not a question of
enforcing an authorial monopoly, but to ensure bigasoftware was
freely available and impossible to monopolize,fie@ coercing all
users of his software to give away their own imgroaents (Coleman
2005: 85-87). In this way, Stallman managed totheeGPL to
formalize a sort ofjeneralized reciprocityhere “the return favour is
not determined by time, quantity or quality: thepestation of
reciprocity is indefinite” (Sahlins 1972).

Sahlins' definition depends on social proximityt &s Christopher
Kelty argues, with digital technology and its inéwet possibility of
endless copies at zero-cost, the F/OSS commurstgineceeded in
scaling this system of exchange from a local lével global one
through software licences such as the GPL (Kel§220The
reciprocity of GPL'd software, implicit in the “oral tradition” of Unijx
does not lie in the individual transaction or sfiedocial relationship
between developer and user, which is often anongrmoeven non-
existent, but rather in the general shared intenedtuse of the code.
Economist Rishab Ayer Ghosh compares it to a tebaking pot
where each hunters contributes a small piece of exehall can take
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out a bow! of stew of increased value (Ghosh 2006
anthropologist James Leach stresses that thoughhea&er retains
complete copyright and ownership over his own cdds,only when
combined with the rest of the GPL'd code that tioale becomes
coherent and valuable, thus GPL codmidtiply ownedoy all
contributors (Leach 2005). Thus, as Gregers Peteaecludes, free
software is a culture of sharing, rather than drngifeexchange, where
each contributor cedes the right to control higpprty,sharingit freely
under the condition that all other contributorsl wd the same
(Petersen 2006).

The Linux open model of development

By 1991, Stallman and other contributors had predwmost all of the
components required for a complete free Unix systeich he
distributed over the still-nascent Internet. Uptigh the 1980s, access
to the Internet had, much like Unix, generally béerted to major
companies and educational institutions that cofftitédthe expensive
Internet infrastructure and Unix licenses. Butltiaekers there would
rather use the GNU utilities than the proprietarydtode which they
could no longer freely hack. One of these hackexs Wnus Torvalds, a
young Finnish Computer Science student. Frustrat@ehiting in line

at the university Unix terminals, Torvalds wantedun Unix on his
new PC at home in early 1991, and all he neededrtplete his GNU
system was a kernel — the core program which aksa@sources to the
various applications and users present on therayst@hich he
experimentally began to write over the summer lagtidthat yeat
Since Finland had invested heavily in telecommuioca
infrastructure, he was one of the first to havermet access from
home, and on October 5th, he announced his keroggb on the
Internet:

" Torvalds based his design Btinix, a small redesigned version of the Unix kernel

made by computer science professor Andrew Tanenlfaueducational purposes.
Tanenbaum refused to collaborate with Torvald$ieasonsidered his design to be
old and awkward.
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This is a program for hackers by a hacker. I'veysd doing it, and
somebody might enjoy looking at it and even modidyit for their
own needs. It is still small enough to understarseé, and modify, and
I'm looking forward to any comments you might have.

(quoted in Moody 2001:45)

Torvalds' project became known as Linux. And thoiigised an out-
dated design and just barely worked, it did makmgsible to run a free
Unix system on commodity hardware. Hackers who aditd use Unix
at home soon began to adopt Linux, since it wastes with potential
for growth, to which they could contribute and whigenerally seemed
like a lot of fun.

What was remarkable about Linux was that Torvaidbraced the fact
that the Internet allows people from all over tharlel to collaborate
instantly whereas earlier, such collaboration heehdimited to the
slow and random “oral history” exchange of tapes @disks. He used
the Internet to constantly release new, rough oessof the code for
others to test simply by making it available forshdoad on-line,
incorporatingpatches- code improvements — and suggestions which
other hackers sent to him, discussing designs ms pn mailing lists
and giving them the opportunity to add their owaryes as they

proved themselves technically capable. T@oen model of development

had Torvalds acting as a focal point for the comitywttue to his
intimate technical understanding of the project diptomatic mailing
list leadership (cf. Ratto 2003).

This was completely unlike thedosed model of developmewppically
used within the IT industryConsidered the only viable model, the
closed model focused on a tightly knit group ofelepers sitting
together to collaborate intimately to produce aask according to the
tight deadlines and many feature specificatiorditicanally imposed
upon them by the management, the rule being "Addiagpower to a
late software project makes it later" as each re@amtmember took up
resources for training and integration into thertéaf. Brooks 1995).
Even the GNU project, with all its freedom of mackttion and
redistribution, had kept its development proceesexd to ensure an
effective work environment, and only rarely relahsew versions,
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incorporating suggested changes based on closeuakdien.

The open development model of Linux presupposeitiieasource
code was openly available to anybody interestgzanticipating in the
project — a stance that was incompatible with petary software
development where a closed development model isrthyeway to
ensure that others couldn't steal the work ancetsadrets being
developed. In a seminal paper first recognisingdifferences between
the two models of developement, hacker Eric Raynahratacterized
the closed development model asaghedral A closed structure
architected and maintained by a chosen few compartite open
model of development which he remarked often “rdse[s] a great
babblingbazaarof differing agendas and approaches,” the ceritre o
which is the individual hacker's need to scratehdwn itch and make
the software work well for his own needs (Raymo@@).

Raymond's metaphors build a generalized and icshtichotomy
between a monolithic, authoritarian, closed (and inherently bad)
Cathedral against a democratic, distributed, oped thus inherently
good) Bazaar. Raymond's dichotomy has a cleaingailiagenda as he
seeks to position free software at the positive pdlhis libertarian
worldview by comparing the open development modeirt idealized
capitalist free market where self-interest drive®pen exchange
between equals. Yet Raymond's metaphor turns dug geverely
imprecise, as the open development model stillgeadvork through a
centralized meritocracy led by project leaders saaghinus Torvalds,
while several observers have noted how closed dpretnt companies
such as Microsoft or Apple function like idealizeplen development
models internally within their organizations (ceBoukov 1999).
Furthermore, as computer scientists Antony SengaddMartin
Michlmayr have shown, most successful free softvpaogects are
initially characterised by closed development tsmall group of
developers similar to traditional software develept and it is only
once its code base has matured sufficiently toobsesvhat usable that
it can bloom into an open model of development (Mayr &
Senyard 2004). Certainly, the main significancéhefopen
development model lies in the on-line public natirés collaborative

36



environment and sharing of source code which allmva much
greater degree of interaction and integration betwaeviously
unrelated software projects, but to claim that thigself guarantees an
egalitarian and open process would be faulty.

Linux soon matured, and when Torvalds licensedden the GPL, the
free Unix system that Stallman and thousands dfdracaround the
world had worked and hoped for became a reality.

For a new generation of young hackers accustom#uetbinary
opacity of MS-DOS or Windows, finding GNU/Linux -naassive feat
of engineering built with the architectural transp®y of Unix and
with all its millions of lines of source code frgelvailable — was
nothing short of an epiphany (cf. Coleman 2005:)288d with the
introduction of the World Wide Web and the followin
commercialization and popularization of the Intérinem the mid-
1990s, more and more hackers all over the indliggchworld began to
get involved with Linux and free software on thaevn PCs at home,
User Groups and conferences began to appear fox luinmuch the
same manner as they had for Unix 15 years earlier.

With all of this success in the face of the massnagket dominance of
Microsoft, Torvalds was quoted as defining his dlamnthe future as
“World domination. Fast,” which has since beconmreaurring
humorous-but-serious theme as the primary goalasfyniree software
projects.

| contend that this near-epiphanic finding andreag to use
GNU/Linux, along with discovering the possibilitieson-line
collaboration constitute a central part of sit@red history of learning
(Wenger 1998: 86ff) of skills and norms that thefiges the Ubuntu
community of practice, and that it is through teene kind of youthful
enthusiasm and ambition displayed by Linus Torvéids many
hackers come to understand their joint enterprise.

Debian and the free software eco-system

As interest grew, so did the collaboration betwereaects, as more and
more applications came to be supported under Lians,even more
began to be written directly under the GNU GPLuUse with Linux.
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Despite its growing popularity, it was still a fadable task to get
Linux installed and functional as it involved coitinpg, configuring and
maintaining everything yourself. To make it eastemstall and run
Linux, distributionsof Linux began to appear, integrating much of the
new software with GNU/Linux for easier installatiand maintenance.
In this way, a flow of new software packages appeas the
distributions sought to incorporate the latest gegrfrom the Linux
and GNU projects into their releases. This flow mmagle it common to
refer to projects like the Linux kernel as thygstreanfor the
distributions which in turn are trdownstreanfor the original
developers. Many hackers call this fhee software eco-systeas it is
characterized by heavy interdependence betweegpréfects — not only
between the upstream software producers and thasdmam
integrators and redistributors, but also betweenvtrious upstreams
who use the tools written and provided by othetngjpsns (cf.
illustration 3).

lllustration 3: A simplified diagram of the freefsmare ec-system centered around the
flow of software from the upstream developers ssc&NU and the Linux kern
downstream through the distributions such as Dehiath Ubuntu which integrate and
distribute it to the user
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Many of these early distributions were made byveaife companies
such as Red Hat and SuSE that based their businesided value,
support and services to the Linux operating systémsh they
integrated in a closed development model. In opjoosio this was the
non-commercial Debian distribution, founded in 1993young hacker
lan Murdock who sought to build an on-line commymit volunteers
to collaborate in the same open model of developmsed by the
Linux kernel hackers. Taking infrastructural andlalmorative pointers
from the development of Unix and Linux, Murdock ghtuto make
distribution development as modular as the coreaipg system itself
by managing the upstream software as modular sdtpackages in
order to integrate the work of all of the upstreamsne distributive
system. Each software package was to be integaatgdnaintained by
a Debian developer in order to maintain a clea dhresponsibility
between the upstream and the distribution.

For instance, the upstream GNU developers releasgvasersion of the
text editorEmacs:? The Debian developer responsible for Emacs then
acquires the source code for this latest versieaking, configuring
and compiling it to ensure that it works with tlestrof the Debian
system — since some packagependon the presence of other
packages on the system in order to work, it is s&ae to check that
these will work with the new version as well. Herttbuilds a new
Emacs package consisting of the original source ewdl his own
patches and uploads the new Emacs package to {imeddebian
archives from where it can be downloaded and ilestain the
individual Debian systems usingpackage management teeh
specialized program for the installation, removal apdating of the
modular packages of the system.

Since the Debian developers patched the upstrearesoode to
ensure that it worked with their system, they aisked introducing
newbugs— programming and design errors in the softwarge-the
software. In order to keep track of these, theldyigrowing Debian
community also developed an on-liBag Tracking Systeman on-line
database where developers and users could rethistbugs they found

2 For more on the history and development of Emses Kelty 2006, Lin 2004.
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in the Debian packages so that they could be tchttkeee whether
they came from upstream or whether they had bdevdunced
downstream. The Debian Bug Tracking System creataablic forum
centered around bugs within each package and ldtedediscussion of
their severity and proposed solutions. Keeping@enand public
record of the errors of the software is the essehtee open
development model, since it allows any interestckhr to find
confirmation of a suspected bug and participafexing it.

At first, the Debian Developer community was opeflt interested
hackers but as the project grew, an applicationgs® was instituted to
ensure that new Debian Developers were not onhyieally capable
but also able to discern whether a software licéasahich there are
hundreds) is compatible with Debian's policieswgiorting the free
software dogmas and refusing to ship software ndeuopen source
licenses in order to keep Debian secure againsenpat lawsuits (cf.
Coleman 2005: 394-407). Jordan, an Ubuntu contiipgbmpares the
process of becoming a Debian Developer to gettiRg[a as it requires
much dedication and skill and can take months engears to get
approved. The Debian Developers have built an egah community
with intricate on-line voting schemes and annuat&bns for the
position of Debian Project Leader (DPL) from whidlrdock stepped
down in 1996. Yet all the non-technical contribstéor such areas as
artwork, documentation and distribution who do Imate the technical
expertise to apply have no vote or influence okierdirection of the
project, and there are strong groups with muchedegbwer even
among the Debian Developers themselves which dorited processes
within the community (cf. Coleman 2005).

Ubuntu and the commercialization of Linux

While Debian developed the communal aspects ofjoétgvare
development, the dot-com boom of the late 1990sdibLinux into
the broader public eye. Due to the increasing itrgusterest for Linux
webservers, a growing number of developers agraeedlwanding
Linux and the open model of developmenbpsn sourceas they were
unhappy with the ambiguity of the term free softsvar a business
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context. This sparked debate in the developer camtras between
those who saw the central part of free softwateetthe pragmatic use
of the source code — including use in conjunctidt wroprietary
closed source software, and those who saw freeatas the only,
dogmatic way to ensure their uncompromised freedarttze form of
the generalized reciprocity formalized in the GIet. Weber 2004:
112-115). This rebranding facilitated the IT indysb embrace the
open model of development without having to rethtamselves
directly to Stallman's software freedoms, enabiivegm to find viable
business opportunities in free software.

One Debian Developer who managed to do this wamiag/South
African entrepreneur named Mark Shuttleworth. ka lite 1990s, he
built a digital signature business based on Detaahnology,
eventually selling his company at the height ofdbecom boom and
became a multi-millionaire nearly overnight.

After spending a couple of playboy years becomimggfirst African
and the second tourist in space, he began to cansoiv to invest his
money. Thankful for all the free software toolstthad made his
success possible, he decided to give back to ¢eesioftware
communities, and having seen how proprietary soéike Microsoft
Windows was forcing countries like his native Soéfhca to spend
millions on software licenses, and in disappointtrarihe
unwillingness of the commercial Linux distributiottsembrace the
possibilities of the open development model andlehge Microsoft
for more than a minimal market share, Shuttleworéde it his lofty
goal to break Microsoft's majority market shard>@f operating
systems. As he later stated in the first bug rejpobe entered into the
Ubuntu bug tracking system:

Microsoft has a majority market share in the negkttap PC
marketplace. This is a bug, which Ubuntu is degigioefix [...]
Non-free software is holding back innovation in tihendustry,
restricting access to IT to a small part of theld/srpopulation, and
limiting the ability of software developers to réabeir full
potential.
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Remarkably, this argument was a complete revefdakedBill Gates'
statement to the hobbyists 30 years previouslyc&ing Microsoft's
monopoly on desktop PC operating systems as adoog fixed,
Shuttleworth defines proprietary software and #lated closed model
of development as means of profit from the bygomelpternet, pre-
commodity-hardware era, which now are active impexits to
software innovation. By positioning Ubuntu as tbkigson to this bug,
Shuttleworth put the dogmas of the free sharinigfoirmation at the
centre of software innovation, reflecting this hoosing the name
Ubuntu— an ancient Zulu word meaning “humanity towarthecs”
whose associated ideology of shared humanity sunupdide open
model of development of Debian on which he sougliase his project
and his experiment of software innovation.

By defining the main goal of the Ubuntu projecbasaking Microsoft's
global dominance on PC operating systems, Shutttevtouched upon
the theme of global domination — but unlike Linu@valds and the
many hobbyist hackers who had considered the ntaitwe only half
serious, Shuttleworth decided to put a lot of @@nd effort into the
project. In early 2004, he contacted 12 free safveevelopers, among
them several of the most active Debian developerd brought them
together for a meeting in London to hire them tokavan a completely
free (bothgratis andlibre in an attempt to sidestep the open source vs.
free software debate) Linux distribution based @Mi@n — which at
this point was highly regarded and widely used agrifwackers due to
its technical quality and openness which to no bdegdree stemmed
from its elaborate technical infrastructure.

Breaking with one community to take a project imeav direction,
calledforking, is one of the most significant political actiadhat can be
taken in a free software community. Forks usuadiggen when a free
software project makes a controversial decisioi sisscmaking radical
design changes or changing its license. The degedopho disagree
with the decision break out of the main projeciaion a new project
that builds on the same codebase but without ther@eersial design
changes or under the old license.

Well aware of the political significance of a fo&huttleworth had
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realized that he couldn't make these changes aghepowerful
groupings within the egalitarian community of Debighich had
agreed on an inclusive stance to its users, laigethe Debian system
the “universal operating system”, thus making itumed to any single
user group. Thus he sought to present Ubuntudasigativeof Debian
focused on desktop usability to be shipped for re@ss the world at
his expense in order to win over Windows desktagrais

Knowing that desktop users want to have the |asteftivare available,
Shuttleworth decided that Ubuntu should followrecstime-based
release cycle dictating that the Ubuntu communitisimelease a new
version of the Ubuntu system every 6 months - enblebian’s fairly
erratic feature-based release cycle of releasimgnaversion whenever
they feel they have made enough progress to waoran{cf.
lllustration 4).

Shuttleworth found that releasing a new versioa binux distribution
every 6 months necessitated stricter planning ame imtense work
than the feature-based “we release when we're teatiynteer
mentality of Debian, and he sought to acceleratebarld upon the
open development model of Debian by hiring somihefmost active
Debian hackers to work closely together fulltimetioa project. They
copied the thousands of packages in the Debiaemyisito an archive
of their own, but since there were so few develspey necessity they
were all allowed to modify all of the packagestw# system, unlike
Debian where each package is maintained and ownadingle
developer and modifying someone else's packagesesasking for
prior approval. At the beginning of every 6 mongtease cycle, they
would merge the latest changes of Debian to mirertie technical
differences between the two, effectively releasirgpecialized and
customized version of Debian twice a year.

Ubuntu and Canonical

At the time of writing, three years since Shuttletdirst began hiring
the Debian developers, Ubuntu has seen six releasdgrown to be
one of the most popular Linux distributions. Usthg catchphrase
“Linux for Human Beings”, Ubuntu has come to bersae the more
user-friendly version of Debian, attracting mangngsand contributors
due to its clearly stated meritocracy that ackndgés technical and
non-technical contributions on equal terms (thik Ing@ explored further
in chapter 6). Shuttleworth sits at the centrehaf imeritocracy in a role
similar to that of Linus Torvalds in the Linux Kexrproject. But
Shuttleworth's role as employer, top authorityhi@ €ommunity
governance structure, and sole financer of theeptdjas made his
leadership much more explicit — a fact that he aekadges in giving
himself the humorous on-line monikBABDFL— an acronym fogelf-
Appointed Benevolent Dictator-For-LifBy clearly stating this fact,
Shuttleworth makes no false pretences and soaksugp of the focus
on the success of Ubuntu which in no small partdess achieved by
hiring some of the most capable and ambitious Debe&velopers and

lllustration 4: The differences in Debian and Uhuistrelease cycles. Both branch off from
collection of the latest, volatile upstream freéware of Debian Unstable and seek to stabilize
that into a releasable state.

leveraging the new breakthroughs in free softwdnewthey have
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been part of. This has created a fair amount abkbction between
the Ubuntu and Debian communities, partly becauseynof the other
Debian Developers feel that Ubuntu is stealingrttieinder, and partly
because Ubuntu is diverting resources away fromnalige communal
project to a project controlled, in effect, by anan.

Many of the core Ubuntu developers see Ubunturaach needed
reconfiguration of the social and technical struesuof Debian — a kind
of “Debian 2.0”: a necessary streamlining in oriemake free
software more appealing and accessible in ordehatienge the
dominant paradigm of proprietary, closed-sourcéensne’ They
accept that such change would be impossible wibi@bian and as a
young project, they use this opportunity to coraityredefine and
refocus the processes of the Ubuntu community ti@ibsuit their joint
enterprise towards world domination.

Similarly, Canonical, the firm through which Shattlorth employs the
core Ubuntu developers, seeks to test the limite@bpen model of
development, combining it with traditional closesvdlopment model
concepts such as feature specifications and ssgtselcycles in an
attempt to bring about change in the way the saofwradustry is run,
while hoping to become profitable by selling sugig@rvice contracts
on the Ubuntu system — though this has yet to hapl&one
Canonical employee says with a smile, referrinthéoprocesses
adopted by both Canonical and the Ubuntu commuaitgerlining
how intertwined the two are: “I don't know if thasea 'usually’ in
anything we do yet.”

The developers employed by Canonical work full-tiimoen their
homes, in a way symbolising how their hobby halextheir job.
They only meet for a few week-long Ubuntu Developammits and
development sprintsponsored by Canonical which take place at hotels
alternately in Europe and North America with thel odeeting in
Australia. On-line, the Ubuntu community has copieast of the
Debian modular infrastructure, including the usenailing lists, wikis

13 Similarly, Michael Banck, a Debian Developer, sallbuntu's development
process and community structure "the first evohaiy challenge to Debian"
(Banck 2005)
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and IRC channels as their main means of commuaoitatihere
Canonical employees and community volunteers wagkther, since
the textual media on-line do not indicate who iglga work on Ubuntu
and who is not (and the core Ubuntu developers Haeled not to
publish such lists anywhere, fearing that it wosidhmp them with user
requests, undermining the open development modklasnstant
begging for new features).

But Shuttleworth is also seeking to extend thaistfucture with the
construction of a new web-based collaboration ptatffor free
software projects calledaunchpadwvhich the Ubuntu community now
uses. More than half of Canonical's technical eyg#s work on
Launchpad (cf. Illustration 5) which includes a litagker, a web-
based translation system, and a revision contsiesy** Through this
infrastructure, the core Ubuntu developers work $ig side with
hobbyist contributors all drawn by their shareerest in building,
maintaining and improving a free software operatipgtem for all
(especially themselves) to use.

14 Arevision control system allows for the manageté multiple revisions of the

same software so that several people can collabarat coordinate changes by
incrementing each revision with a revision numtsoaiated with the developer
who made the change. Shuttleworth's overall gotil haunchpad is to create a
technical infrastructure for a seamless and autednateraction between
upstreams and downstreams, allowing downstreametify upstreams of bugs
and upstreams to respond and fix these, easingkttienge of patches in both
directions, using revision control to allow for gaserging of patches. Such an
infrastructure is designed not only to make it veagy to make derivative versions
of Ubuntu to be customized as they see fit, but tdshelp hackers to avoid fixing
the same problems twice by ensuring an automateltbege of source code (Hill
2006: 26-27,351-357). As one Ubuntu hacker putsvith Launchpad, Ubuntu
will be like Debian in revision control.”
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lllustration 5: A simplified diagram of the relatiship between the Debiiand Ubuntu
communities in relation to Canonical. Mark Shuttheth and the first core Ubuntu
developers are located where all three fields aeriThe Canonical developers not

involved in either community are working on Laurathand other closed development

projects
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Conclusions

As Ellen Uliman remarked in the quote that opernesi ¢hapter,
computer systems are built like cities, mixing desi without an
overall plan, on top of ruins, always learning framd reimplementing
old mistakes (Ullman 1995). And the Ubuntu systema exception,
being built upon a long, intricate “oral” acaderhecker tradition
derived from Unix through the GNU project to Linard Debian, with
hackers continually jousting to improve, shape, leeep free their
access to the computer both by legal and techmieahs in an
interdependent “eco-system” of shared values add.c8ince the
inception of Unix, this tradition has refined antteuraged trust in the
user's abilities through continuous reinventioimpementation and
reaffirmation of the shared and open source code.

In opposition to this is the closed model of depetent — the accepted
industry fashion in which to effectively and prafily produce software
which companies like Microsoft have used to creaie win dominance
in a market based on cheap commodity hardware.

It was only with the rise of the Internet and thecess of Linux' open
development model orchestrated through open orclitiaboration by
volunteers working from home, building on the vatidénstantly
shared, freely modifiable, cumulative improvementthe software,
that the old "oral tradition" became a viable indyslternative.

Born from the money and ambition of a dot-com Illidnaire and the
talent and energy of developers and contributasadint together from
Debian and other free software projects, the Ubapstiem is not only
the latest instance of a 40-year-old developmeulition, it is also the
latest convergence of those two opposed trendsfviare
development which have been at odds since thepfrstonal computers
were produced.

By hiring and defining the tasks of the core Ubumhéwelopers working
alongside the community contributors in an open ehod
development, which allows all interested partiesdotribute and
collaborate, Mark Shuttleworth has managed to eradtybrid model
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of development in which all development work is wigeand freely
available, yet the core of the Ubuntu system igractice developed
according to the commercial closed development madehitected by
Mark Shuttleworth and Canonical, a company witlaclerofit motives
in selling support for the Ubuntu system.

This leaves Mark Shuttleworth balancing betweeol@ as a
commercial industry leader similar to Microsoft®#l Bates, and a role
as a community leader such as Richard Stallmanvézet the free
software dogmatism that uncompromisingly seekdyfraecessible
knowledge for all and the pragmatic materialisnt &eks profits and
the vendor support to make Ubuntu and free softsastainable in the
commercial market in the long run. But through tligidication and
enthusiasm, Shuttleworth and the core Ubuntu deeetohave matched
the individual hopes and

users and hobbyist developers with their grandriBringing forth
free software as an alternative to the dominanpnetary, closed-
source, closed-development paradigm of Microsaft.a® the free
software hackers humorously call their end goatheir joint
enterprise: World Domination.
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Chapter 3
Hacking Synaptic

— a case study of the Ubuntu hackers' development
work

The Ubuntu developers work together on-line, exgivanfiles in order
to build and maintain the complexity of the Ubusystem. But though
they work by themselves, their work is not theichwork of a lone
genius, as is often associated with programmingrdiber a messy,
social practice based on the uneven collaborationsaaring of
knowledge through digital means. In this chaptevilllshow how two
Ubuntu hackers — one employed by Canonical to work/lbuntu, and
one a hobbyist contributor — have come to partteipathe Ubuntu
community, and how they collaborate in the operetigyment model
of the Ubuntu community o8ynapti¢ just one out of the more than
19.000 software packages within the Ubuntu systefimough | cannot
generalize on the basis of a sociological desomptif just two of the
Ubuntu hackers, | seek to use it to offer insightmrking practices
and stories of finding and using Linux which | hdgand to be quite
common among the Ubuntu hackers, which in turnhedp give a
nuanced impression of who the Ubuntu developerd avidl draw upon
Claude Lévi-Strauss and Clark & Chalmers to ar¢pa¢ their shared
day-to-day social and technical practices are cemphtary, depending
on shared interaction and knowledge, as well afidleafforded by
the intimate work with the computer. And that tim&erplay of diverse,
yet complementary competences is what binds thebeesof the
Ubuntu community of practice together into a soeiaity through

15 0f the 17 hackers | visited and interviewed in debaring my fieldwork, Michael
and Sebastian were the only developers who werkimgoclosely together on the
same software package, as well as representireyeliff degrees of involvement in the
community. The fact that they are both German tgirectly relevant in this case,
perhaps apart from noting that close collaboratifdeén occurs among developers who
share the same native language.
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what Etienne Wenger calls thautual engagemerftVenger 1998:73-
77). Finally, 1 will explore how the Ubuntu hackesscialise and
collaborate both on-line and in-person, expresgigmutual
engagement in chat channels, on mailing lists aft@ software
conferences.

The Synaptic developers 1: Michael

Michael is one of the core developers of Ubuntuidi29 years old and
lives in a small village in Western Germany. Hevgrg on the nearby
family vineyard, and he returned to this area Wwighwife — his high
school sweetheart — so that she could work as si@herapist in one
of the nearby villages after Michael finished hig&\kh Computer
Science and began working fulltime for CanonicaNmvember 2004—
his first fulltime job. Michael has been fascinatgdcomputers,
experimenting with programming and understanding tiee hardware
and software interacted to produce results ondrees since the early

1990s:
| kind of played with it and found it totally intesting to be in
complete control of this whole computer thing. Talarstand how it
works and exactly what it's doing .. | mean exaathat it's doing at
the software level. [...] | was just eager to trings out and learn.
Not afraid of spending complete nights on stuff.

As he became more proficient with the computergdiean Internet
connection which enabled him to participate in waite discussion
groups, opening up a much wider pool of knowledge@amputers and
exposing him to Linux:

What | mostly liked about Linux, again, was thatiyare in control.
That you are able to understand each aspect afygtem. There are
no secrets. In Windows, it's full of secrets. Eifgrou got really
good documentation and stuff, at least in my vigoy don't have a
real chance to understand the system. And evesuithid, there
would be nothing you could do with this knowledts. just ...
'‘Okay, now | know how it works, but there's nothiggu know, to
change, to do... to do with it. So what | realalty found
interesting with Linux was that it was open and tf@u had the
chance to understand it.
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He switched to Linux in 1998 when he began unitgrsind there he
met other Linux hackers, and he began going tox.canferences
around Germany, becoming immersed in the free so&wommunities
which led to his involvement with Debian:

One of the nice things about Debian was that | atds to
contribute back to it in a way that was not toodnardo. | mean for
Debian, all you had to do — “all you had to do’tjmotes — was to
become a package maintainer which just meant daairig new
software, which | enjoyed anyway, compiling, tegtinand
uploading it. [...] It was not very hard. | justaiiged that | wanted to
contribute some applications that | used anyway,hsal to
package them anyway...

By 2000, Michael had become a Debian Developemtaming several
Debian packages, including Synaptic, a package geament
application which had been “orphaned” when the ngjash developer
abandoned it in 2002:

| maintained "Synaptic" as a package at this timeéahen |
noticed that the upstream guy went away [...] lidksdt that we
need such an application to make Debian easiesadar people
and that | should maintain it myself, that | shokégbp working on
it. [...] I just decided to start hacking on thiéng. And... then | got
a working version after a couple of days that wetselo than the
last one and looked good enough for me so | dedmledite this
mail to debian-devel [the main Debian mailing list]say 'okay,
here's this thing. Please test it if you're inted'sand, to be honest,
there wasn't a lot of response. People were kestYieah, heh.
fine. Do it, go for it. Have fun.'

He initiated a major redesign of original graphigsér interface, doing
most of the work on his own, but constantly askangd receiving
feedback and testing from other developers. Itthisswork along with
a recommendation from then-Debian Project Leadetivi&lichimayr
that resulted in Mark Shuttleworth inviting MichaelLondon for the
first informal Ubuntu meeting for a weekend in gd2004. These 12
hand-picked developers, most of them involved Widbian, came
from all around the world and for many of themstiMas the first time
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that they had the opportunity to meet each otheenson, at least,
under more quiet and relaxed circumstances tham@utin@ hundreds
of people that attended the annual Debian confegeriauring the
meeting Shuttleworth outlined his vision for theyas unnamed project,
and offered them all jobs on the project whichealtept one accepted.
Back home, the developers began working togethdinenand though
Michael spent most of his time writing his thesis,also spent a lot of
his spare time working on Synaptic for the firstudhu release in
October 2004. He graduated shortly after the relessd soon
afterwards he signed his first one-year contratth @anonical to work
on package management in particular. To Michaeljdh is “pretty
much what | wanted [...] it's the best of all pbsiworlds” — it allows
him to work on free software fulltime, having funtkvthe technical
challenges while sharing his results and knowleglige his friends and
work-mates on-line.

The Synaptic developers 2: Sebastian

Sebastian contributes regularly to Ubuntu. He ig&&s old, and lives
in his native Southern Germany where he is novaénfinal year of
school to become a nurse. He already works a Ishidts as a geriatric
nurse when he is not doing his courses, and hgghjs work greatly.
Sebastian has had access to computers pretty mum life due to his
father's job as a software engineer at a big eegmg firm. But though
he soon grasped the principles of programming @&oedne proficient
with the computer, his interest did not move tovsdtte deeper,
technical aspects of the computer, but rather tdsvilre excitement at
the possibilities of new technology, and the cmgkeof learning to use
a new system. "It's basically about hearing abeut stuff and trying it
out" he says.

After experimenting with different versions of Masoft Windows and
various other operating systems — both free anprgtary — he
happened upon Debian in 2002 which he soon becaiteeproficient
with, learning by exploring and fixing things orstown system, and
helping others with tricky and interesting issuagtee German Debian
users' web forums. Based on these experiences;dte avfair bit of
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translation and documentation to make Debian moeessible to
German users. One of the packages he worked oSyveptic where
he collaborated a bit with Michael. Though he speath time
contributing to the project on-line, Sebastian mewet with anyone in
the Debian community. His impression was that is iaaquite closed
community — most often, Debian developers only witkrk with other
Debian Developers,” and his contributions were tgastividual
efforts with little direct collaboration.

So in May 2005, Sebastian decided to sever his liakhe on-line
communities he had joined. He closed his web foacoounts and
unsubscribed from the mailing-lists that he hadgdi. He filled the gap
with his new job as a nurse, and with lots of spertunning,
swimming and bicycling — his favourite hobby, ashisenourously
notes: “I have more bicycles than | have computers.

But when he tried out Ubuntu in January 2006, lended a bug
regarding some usability issues in another of Méthaackage
management projects, and the two soon began wottgegher on
Synaptic as well. His main reason for contributiogJbuntu is simple:
“It was winter, so | couldn't do sports.”

Sebastian says that contributing to Ubuntu is algeay to balance the
different sides of his personality: The empathid aacial aspects of
working as a nurse on one side, and the cognitaening experiences
with the computer which lets him “find relaxatidméough coding,”
programming and writing patches to Michael's prigjescratching the
itches and annoyances he finds in the interfaeekiisg to resolve the
kind of issues he knows that many users have hBelman. He
considers himself lucky that Michael is so receptiv his ideas since if
he wasn't, there really wasn't much Sebastian coale done since he
doesn't have the technical privileges to uploachanges himself (I
will discuss these technical privileges furtheciapter 6).

Though both Michael and Sebastian are involvedboniu, their level
of commitment, programming skills, working conditg) prior
experiences with the free software communitiesiaoentives for
contributing specifically to Ubuntu differ enormdysMichael is a
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long-time developer who has become employed to warwhat was
his hobby, while Sebastian is a long-time user Wwa®found a new,
challenging aspect of his interest in computertebyning to program
and contribute to his operating system of choicel femarked in
chapter 2, it is through these individual histowésliscovering and
learning about Linux that the Ubuntu hackers haraeinto their
shared community of practice. And it is through ¢batinued learning
and experience in their shared practices that teptain their
membership. But in order to gain a better undedstanof the shared
practices of Michael and Sebastian, we need to labtile bit more
about what Synaptic is and how it has been devdlope

Collaborating on-line on Synaptic

Synaptic is a graphicglackage management taged for the
upgrading, installation and removal of softwarekaaes on Ubuntu
and other Debian-based systems. Since all of deedoftware available
in Debian-based systems are packaged in modulaasbftware
packages, package management tools such as Syaagpéssential to
maintain, update and expand such a system as theile the user
interface to the database of all available softviatée on-line archives
from where the latest versions can be downloadednmoth
installation or upgradal without the user havingltevnload and
compile the source code themselves.

Synaptic was originally developed by the Brazilthveloper Alfredo
Kojima for the Debian-based Linux distribution Cotiea, based on the
Advanced Packaging To@r APT for short) which is used from the
command line

The command line is a legacy from the days whenpcoens didn't
write their responses on screens butedetypes -a kind of typewriter
unto which you could type commands, and when ybtehiter” the
computer would react and the teletype would phetdomputer's
responses on the pagéiThe command line is a digital representation

16 Unix was originally designed for use with teletgpand all of the Unix tools were
commands to be entered on the command line. Tlwesmands were necessarily
short with two-, three- or four-letter names susk@ cat andgrep as typing them
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of the same command-response interface used lgldtgpe, and until
graphical user interfaces were popularized by tlaeiMosh in 1984, all
interaction with computer happened through the canmarline. Even
though graphical user interfaces now are commoeplaany hackers
still prefer to use the command line as it offera@e direct and
technically transparent interaction with the congpince it uses the
same kind of textual input and output as they aggagram, enabling
them to see the exact messages offered by thet @loj@e, whereas the
graphical user interfaces require another levgraphical abstraction
to be programmed on top of the textual input.

Thus APT and Synaptic offers two completely diffarmodes of
interaction to make the computer perform the sactierss. Where
installing the software package “foo” through AP®wd require

typing the command “apt-get install foo”, Synapsiduilt on top of

this concept to allow installation by pointing aslitking on the
package “foo” with the mouse, making package ifeiah much easier
for less experienced computer users (cf. lllusira6).

took time on the slow teletypes.
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lllustration 6: A side-by-side comparison of théeiiaces of APT (command line

interface, left) and Synaptic (graphical user irfiéere, right) with both package

managers showing the status of the Synaptic package
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When Alfredo Kojima left Conectiva in 2002, he atlaned Synaptic
in the process. Soon afterwards, Michael took tiverproject in a
fashion typical of free software projects which $canother core
Ubuntu developer, describes quite precisely:

You've picked a package that is, for all intentd parposes,
abandoned by anyone who previously cared abothis. happens
from time to time, and is a side-effect of the osgblunteer nature
of Open Source development, people move on. Howbigeis also
one of its strengths ... the package may not begbaintained by
the previous owner, but now the time is ripe fansbody else to
come along, pick it up, and take it over themseéljte$ What kind
of person would do this? Well, the kind of persdmovelearly uses
it sufficiently to be finding bugs; and with thewddoper skills to be
able to fix both bugs and write patches for them.

Since the source code of Synaptic is licensed ulgeGPL, Michael
was legally allowed to modify and redistributestlee pleased, and
since there was nobody else to collaborate witlchiskel found himself
in the position Scott describes, having the skilld the motivation to
work on it. He took on the double role of being tieveloper upstream
and the packager downstream in Debian, hackingiorhis spare time
while at university. But as he improved it and @aled new versions of
it, he also inherited the hackers who used Synaptxbian, and who
were directly affected by his work when they int@lthe new version
of the package, and who tested it and reported, ugs complained
when his hacking broke old features and who sepatohes,
translations and suggestions with improvements. @mieese hackers
was Sebastian who eventually came to continue todlboration on
the Ubuntu system.

The complementary elements of hacking

Working on Ubuntu, Michael generally spends modtisftime

working on package management applications suéPdasand
Synaptic. Most of his work is shaped eitherfégturesor bybugs
Features are new capabilities to be built intolbentu system and the
applications that are shipped with it. These fesgtare typically
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discussed and drafted at the biannual Ubuntu DpeelSummits
before being approved by the Ubuntu Technical Bedtte governance
entity with the overall responsibility for definirtbe technical direction
of the Ubuntu system, led by Mark Shuttleworth &ashonical CTO
Matt Zimmerman, formally the chief engineer of UhunNhen the

first version of Ubuntu was released, Synaptic efassen as the easiest
interface for new Linux desktop users to get tpgwith the Debian
package infrastructure, since it allowed them stat additional
programs without using the command line, and att&worth's
request, Michael has spent a lot of time develofygaptic and other
graphical package elements to make that infrastrecven easier to
grasp.

When developing, Michael discusses each featuagpasblem to be
solved with the other developers on IRC, gettirepgland hearing
opinions, drafting solutions and finding out angustural prerequisites,
and coordinating efforts before beginning the ddtuplementation.
Since Sebastian is one of the few others with amate knowledge of
the Synaptic source code, it is often with him tMathael discusses
these matters, and depending on Sebastian's oenesig, he may help
develop the code, using the revision control sydtesuggest
alternative paths and ideas which Michael can mestiehis own

code.

Bugs are issues or design errors in the existing echich may produce
hiccups or crashes when tested or used. You carnestiwhether a
program works by compiling it, thereby turningnto an opaque blob
of binary code, and running it. Thus, a centrat paprogramming is
testing the compiled program and noting down asgreépancies
between how it is specified to work, and how iuadly works. Such
discrepancies are usually bugs to be fixed in thiece code — which in
turn must be compiled again in order to be testedrefore, every time
they release a new version of Synaptic, usualljudiog a new feature
which in turn may introduce new bugs, Michael aetb&tian call for
users to test the new version and report any theysfind in the

Ubuntu bug tracker. Reporting a bug involves wgtandescription of
how to reproduce the bug so that Michael and Setresan test the bug
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on their own systems as they work to narrow dowitkvpart of the
source code might be at fault in order to fix thig.b

Sebastian does a fair bitlofig triageon Ubuntu's package
management tools: reading and replying to reporésking bugs
describing the same issue as duplicates, reasgiguigs that are
related to other software packages, exchangingasrand solutions
based on their knowledge of the structure and stiytee source code,
and querying the bug reporter for more informatoarhow to
reproduce the bug or under which circumstancebuigeoccurred
which can be gathered by looking at the cryptidtepags of text,
calledlogs, tracesor dumps which the program leaves behind when it
dies. Sometimes these queries result in contincomyersations with
the bug reporters as he and Michael try out varsmligtions in their
attempt to locate and fix the bug.

This duality within the practice of hacking betwdmnlding new and
maintaining the old has striking similarities tcaGtle Lévi-Strauss'
famous dichotomy of the engineer and the brico{eavi-Strauss
1994). Where the engineer solves specific probleitisspecific tools
designed for that purpose to build and extend reatufes, the
bricoleur is a tinkerer, using all means at hanfinid a solution, but
only to maintain and stabilize the inherently ubttacollected
remnants of already existing human work (which L$triauss calls
“idea treasure”, borrowing a term from Mauss andbétt) (Ibid. 27-
30).

For hackers, the feature-based collaboration isvitré of engineers,
following plans to implement clear solutions, white bug-based
collaboration is the work of bricoleurs, constaritlgsing and fretting,
searching out answers based on circumstantial estdike a hunter
tracking an animal’

But these two aspects of hacking transcends LéaiuS$' dichotomous
definition of the engineer as they are not so naldrply opposed

" Indeed, computer folklore has it that the vergtfisug to be found was in fact an
actual insect which had lodged itself within thectmiaery of one of the earliest
digital computers.
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distinctions as they are complementary parts os#ree practice —
much like how a doctor both manages the idealizsdthy human
body according to a deductive anatomical modelraadicinal theory,
and bases his diagnosis on recognizable symptodhsianumstantial
evidence gathered according to an inductive, seemabddel supported
by his personal, empathic experience; treatingptieent according to
both, whilst also consulting other doctors or expesnly later to find
out whether his diagnosis and treatment was coamtinot the cause
of further malady?

Thus, the daily hacking practices of Ubuntu hackeish as Michael
and Sebastian is not the work of lone engineetts;dther a complex
interplay between two complementary elements okingcwhich are
maintained through social interaction both on-lmemailing lists and
IRC and in-person at conferences and summits. T¢@msplementary
practices are what Etienne Wenger's calls the nhatugagement that
defines a community of practice (Wenger 1998:73)tts mutual
engagement depends on the members’ diverse engatgeanel
overlapping competences in a shared practice whiohtend is at play
here.

In the last part of this chapter, | will show hdwetUbuntu hackers’
mutual engagement is similarly clearly reflectedhia way they use the
Ubuntu system to arrange their work environmeihtosthe and at
conferences and the way they interact with onehamdioth on-line and
in-person.

8 The Italian micro-historian Carlo Ginzburg argtiest the deductive and inductive
practices of modern science are based in two furdtahsemiotic paradigms: The
stringent Galilean paradigm focused on univergalagucibility and abstract
deduction, and the elastic Evidence paradigm (‘gigrao indizario”) focused on
the interpretative and inductive, personal gatlyeaihsigns (Ginzburg 1986). He
argues that the Evidence paradigm, dating badket@tactices of hunter gatherers,
hasn't been recognized for its role in modern s&ewhich is generally attributed
to the dominant Galilean paradigm, much like a naully recognizes the horse as
its parent. Similarly, computer programming is nfteonsidered to be a completely
deductive practice of clean mathematical abstrastithough it is equally a
feverish hunt for the remaining bugs, inductivebcking them down and
removing them.
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Deep hack mode and asynchronous sociality

As described above, the Ubuntu hackers work at ham
accordingly, they prioritize having a separate wadm in order to be
able to shut the door to the home around them acwkfon their work.
As when Ubuntu hacker Colin went house-hunting Wwithwife and
son, having his own study was “non-negotiable.” kéas tend to
demand calm around themselves, arguing that tharik,vespecially
writing entirely new pieces of code, requires ils&goncentration
made impossible by external disturbance.

Ubuntu hacker Paul describes how under the rigbticistances,
hacking can put him “in the zone” — a state of tamrupted
concentration where he loses himself from the datsiorld, focusing
solely on the computer to the point where the adtton with the
computer happens effortlessly, allowing him to imseehimself in the
code to the point where "You don't need to thinkwatihe variable
name$’, they will just appear in your mind when you néleem.”
Many hackers refer to this state of deep conceotrais “Deep Hack
Mode” (cf. Coleman 2005:231) — a term defined i ¢m-line
compendium of hacker slang known as the JargoreBila Zen-like
state of total focus on The Problem that may béeaeld when one is
hacking,” and it is very similar to what the Amexnicpsychologist
Mihali Csikszentmihalyi calls flow: “the state inweh people are so
involved in an activity that nothing else seemaatter”
(Csikszentmihalyi 2002:4). It is worth noting houch diverse
activities as programming, playing computer ganresrding essays
all depend on the computer's continuous feedbadkeaad for
interaction, its minimal requirement of physicaketon, and its huge
mindful potential to induce and maintain the flowte for hours on
end. The flow state requires complete concentratiahcontrol,
pooling all your attention in a tunnel-like visidmcused on the screen,
making you willfully unaware of your surroundingscluding the
physical actions you perform to interact with tloenputer, empowering

19 variables, in software code, are containers, tséemporarily hold some type of
data.
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and guiding you only towards the work on the screen

This interaction with the computer is similar t@ tAmerican
philosophers Clark & Chalmers' notion of “activeegxalism” through
which they argue that certain mental tasks depenghgsical objects to
be solved efficiently. They give the example of kdger tiles in a
Scrabble game where we depend on physically mdwediles in order
to win new perspectives on the possible words tepgadled rather than
on some internal process on our own. Thus, “th&rraagement of tiles
on the tray is not part of action; it is parttbdught” (Clark &

Chalmers 1998:7; emphasis original). In this whg,¢computer and the
system through which it works becomes an extensidhe hacker's
mind, it is only through constant, uninterruptetkmction and focus on
the computer that he can solve the task at harah ®ghnical intimacy
usually affords only one user, and as Paul explaimg outside
interruptions will give him a jolt, breaking all tie mental connections
and surplus afforded by the flow state. The Jafgjndescribes how
the importance of not being interrupted is deepigrained in hacker
etiquette:

... if someone appears at your door, it is perfegthy to hold up
a hand (without turning one's eyes away from theesg to avoid
being interrupted. One may read, type, and intevébtthe
computer for quite some time before further ackmalging the
other's presence (of course, he or she is recillydoze to leave
without a word). The understanding is that you rigghinhack
modewith a lot of delicatestatein your head, and you dare not
swap that context out until you have reached a gt to
pause.

| experienced this several times in my visits ardrviews with Ubuntu
hackers, whose partners and friends over time bare to allow room
for and be forgiving of these programming-relatedeatricities. In
turn, the hackers themselves often take care ambaltheir time on the
computer in relation to their family's needs, wileey reach one of
those “good points to pause.”

| have found that this duality is also very chagastic for the way that
hackers interact with each other on-line where gamit assume that
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people are communicative at any given moment. AenBJliman
points out, this inability to be interrupted makeskers somewhat
asynchronous to one another — at least in the sront(Ullman
1995:132). This is reflected clearly by the faettthll of the Ubuntu
hackers' preferred on-line communicative meansexteial and thus —
at least to some extent — asynchronous. Email, grewps and web
forums postings and bug tracker comments are a##dban users
reading and replying asynchronously. Even real toramunications
such as IRC chat channels and Instant Messagirdjtbahis rule as
developers “ping” each other, and if there's no edrate response,
they can ask their question and let the other angtien he has time or
attention to spare:

09:00carlos pitti: ping

[...]

09:07pitti carlos: pong

09:08carlos pitti: | did a mistake yesterday night and latest
Edgy export has the plural form bug (bug
#2322)

09:08Ubugtu Malone bug 2322 in rosetta "Truncated plural

forms" [Critical,In progress]
http://launchpad.net/bugs/2322

09:09carlos pitti: I'm exporting a new version with that fixed
but it would take around 2-3 hours

09:09carlos am | late to have it in the prerelease version?

09:09pitti carlos: ah, then I'll rebuild the edgy packs this
afternoon

09:09pitti carlos: it won't go into RC anyway

09:09carlos ok

09:09pitti carlos: the plan is to upload the final packs
tomorrow

09:10pitti carlos: thus I'd like to have today's in perfect
shape

09:10carlos | see

09:10carlos ok

09:10carlos pitti: 1 will ping you when the new version is
available

Here, Carlos needs to notify Pitti of a new bugakitie needs to take
into consideration when building a group of paclsafpe upload. Since
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Pitti is busy, the conversation doesn't continud &itti is able to
respond and they can coordinate their work. MoshefUbuntu
hackers' day-to-day interaction takes place on\WRE€re they can pick
up on interesting discussions and be availablenfeone needs to ask a
qguestion. The hackers deftly navigate back andh foetween
conversations, fluidly participating as the IRCzoli automatically
notifies them when someone “pings” them or evehnusntions their
on-line moniker. And even if they miss somethitgeyt can always go
back to check the chat logs or mail archives amdtactions within
the community are recorded and publically archigedine. At times,
IRC is such an easy and non-intrusive way of qa@mkmunication that
it supersedes conversation even when developers #re same room.
Mark Shuttleworth enjoys relating the story of hbg/went out to buy
beer during one of the first gatherings of the ddbentu developers at
his London flat. When he came back he found 18 dxackitting in his
living room, working in silence, exchanging textugbrmation on
IRC.?° This anecdote illustrates how the work environnpenvided by
the system takes precedence over face-to-facessietis simply to
avoid breaking the flow state afforded by the cotaptt

%0 | saw the same trend again and again at confeseane time even witnessing two
hackers quietly sitting in opposite ends of a coeriee room, having a furious
argument on IRC about who should be responsibléxXimg a troublesome piece
of software, and it didn't end until one of theraked up and saw the other hacker
sitting at the far end of room and contentiouslgwtld: “Stop being such an
arsehole!”

This asynchronous sociality is not only a normlweited to hackers' mode of
collaboration, but it is at times also a hecesa#tyhe Ubuntu hackers are spread
across the multiple time zones, mostly in North Aicee Europe and Australia,
making exchanges such as this common:
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15:56 mdz good evening
15:57 zul afternoon

15:58 ajmitch morning

15:58 mdz good UTEvening

It is easy to forget that the Ubuntu communityrepte entire globe, since it
mostly becomes an issue when it comes to findir@ mfieeting hours that fit all
members of the community, and meetings typicaltgteobetween being early
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Socialising on-line
Although this mode of working seems highly indivadiuthere is a
constant flurry of interaction taking place througk computer. Each
developer attends IRC channels and subscribesitmgnigsts
reflecting their different interests around the commity. Most of these
discussions are essentially long question and anssgsions, as
hackers turn to fellow hackers as well as manwab, searches and
documentation to find the answers necessary torétair mastery of
the computer. Each upstream project has its owiingdists and IRC
channels, as well as the Ubuntu community itseittviis sub-divided
into smaller groups based on interest, centeraghdra shared IRC
channel. Typically, an Ubuntu hacker is subscriteebletween 10 and
30 mailing lists, logged on to up to 15 differeR0 channels, and also
receive mail notifications about the latest chartgebe system and
new bugs and comments on bugs from Launchpad tsofinare
projects that they're working on, and read blogatipsl on the Planet
Ubuntu webpage.
With all these emails, chat conversations and kepgnts constantly
requiring attention, the computer easily becomssuace of constant
distraction. Digital theorist Linda Stone has utesterm “Continuous
Partial Attention” to describe the stance of kegpne item in focus
while constantly scanning the periphery for someghmore interesting
or relevant, being ready to synch with that itestéad (Stone 2006).
This continuous scanning state of constant reaslifiesnterruption
appears to be directly opposed to the uninterrlgfibw state, yet the
Ubuntu hackers are extremely apt at filtering, hiawggl and prioritising
the large amounts of computer-mediated informatia pass before
them every day.
As media theorists Geert Lovink and Ned Rossiteeh®ted, on-line
life is defined by passive consumption of inforroatias it would be
impossible to relate and reply to all the inforroatthat passes by
(Lovink & Rossiter 2005). This can literally be saa the mailing lists

morning, late afternoon, or late evening to accoua® as many time zones as
possible.
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lllustration 7: A typical Ubuntu hacker's main work space htlie command line dominant
over the constant textual chatter of the community.

and the IRC channels which the individual Ubuntokess subscribe to.
Most of these they are interested in, but not ®plyeso as to
participate actively and regularly — unless a taumes up which they
care deeply about. Instead, they spend most aftihe@ and energy on
relatively few mailing lists and IRC channels, wadéney participate
much more actively as they are well acquainted thiéhpeople there,
and where they contribute with most of the disaugsioking and
socialising to which others can relate passively Ghris Kelty
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remarks, “people are not always in the public,thay are always ready
to be” (Kelty 2005a:200).

Hackers' on-line sociality is defined by how thesg uhe computer to
“effectively filter out the noise from the signa’ a recurring hacker
metaphor goes. This duality between focusing irglynsn your work
and constantly scanning the periphery for new mgttion to relate to,
is summed up quite nicely by the way Ubuntu hadkartin has
organized his workspace (cf. illustration 7): He kat up two IRC
clients monitoring the channels he is most intexdst, and on top of
them, he has placed his main tool, the commanddimeinal (which

will be explored further in chapter 5), in such aythat the last 10
lines of conversation are displayed from the IRi€ntk, allowing him
effortless participation in the constant flow ohwmunity chatter as part
of his work on the Ubuntu system. In this way, ltlagker's continuous
flow of interaction with the computer comes to gwent where the
system becomes an extension of his mind. It isugjinchis “active
externalism,” as Clark & Chalmers have definethiat the individual
hacker finds the flow afforded by the computenallay him to
incorporate the interaction with the system he ioomts to build with
the effortless on-line sociality with his peersisltn this complementary
flow that the Ubuntu hacker enters the mutual eagamt of the shared
community of practice.

Free software conferences: Meeting in-person

But even though, or perhaps exactly because, thtuthackers spend
so much time communicating through their computidesy relish the
opportunity to meet in-person. The biannual Ubud¢weloper
Summits are where the Ubuntu hackers convene toquiaithe coming
development cycle of Ubuntu, and socialise withghesical rapport
not afforded by the on-line textual means. | fiag,the American
anthropologist Annette Markham has concluded orelperiences on
IRC, that on-line and in-person are two perspestifehe same reality
that needs to be accepted on equal terms, evieayifaren't experienced
as such (Markham 1998:211-212). The two perspextiiféer solely in
the means and tools through which they socializgt ds an in-person
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meeting has different strengths and weaknessé® iaudial and visual
clues which can both guide and distract, on-lin@m@mnications have
similar strengths and weaknesses to which the Widhetkers strain
their attention in an attempt to adapt.

The first day of the summit is characterized byegahfeeling of
reunion, not only meeting old friends, but also timggpeople that you
have only corresponded with on-line, but wouldetagnize in person
and the people who were here for the same reasoymuabut whom
you didn't know yet. During the conference the lemskvear
themselves down with sleep deprivation and cumwgaiangover in
order to fit as much socialising and shared hackmgossible into a
single week. Much of this takes the formBifds of a Feather
discussions where hackers discuss new featureswipich the
Technical Board plan out the coming releases aaiife goals (as
discussed above, also cf. illustration 8). All lmtintense social
interaction reaffirms and re-energizes the haclstigsed interest in the
project. For Sebastian, for instance, attendindibentu Summit in
Paris not only gave him an opportunity to meet Mi&hn-person after
three years of on-line collaboration, which gawartifriendship a new
dimension of shared in-person experiences, bilgat@ffered him the
opportunity to meet other Ubuntu contributors whoerhadn't
interacted with on-line, and with whom he begaratmrating and
discussing his work following the conference. Thesperson meetings
gave Sebastian a much wider active and personakex to the
Ubuntu community than he could have had througlptssive
consumption on-line. He wasn't just ready to b#epublic of the
Ubuntu community — he was there, in-person, fonmthele week. Thus
the in-person meetings helped define new sociatiogls for Sebastian

2 Though the hackers thoroughly enjoy the intenseiasinteraction of the
conferences, not all hackers are equally well aoousd to dealing with in-person
situations compared to their usual on-line intéoactThis is demonstrated quite
clearly by Ubuntu hacker Tollef's observation os fersonal weblog following
the Ubuntu Summit in Mountain View: “Showeringrist optional when you
interact with other people. Seriously, some pedple't just smell a bit, they
stunk. Eww.” It is worth noting how Tollef himsekserved this observation to be
expressed on-line, in a way gently perpetuating divide.
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lllustration 8: A typical Birds of a Feather sessie or BOF for short. A BOF is a staple unit
of discussion at hacker conferences, based ord#eethat “birds of a feather flock together”,
these are informal discussions where hackers whigtiesd technical interests get together to
share ideas on a certain topic.
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to augment through the daily interaction and catakion on-line.

In this way, hacker conferences are, as the Ameacdghropologist
Gabriella Coleman puts it, “the quintessential leackacation”
(Coleman 2005:312) — as it combines the sharedffinacking with the
social interaction (enhanced by the social lubtieanich as alcohol and
shared accomodations) with others who share thigrdést and passion
for free software, thereby offering the hackers md®as and inspiration
and motivation to contribute to the project.

Mark Shuttleworth and Canonical are very awaréhefdonferences'
stabilising function on the continued work of thbusitu community,
and they use the biannual conferences as occasiepsnsor both
hobbyist contributors (such as Sebastian) and dpeet from various
upstream projects to participate in the conferesoethat these
developers can offer their technical expertiselauntil social in-person
relationships with the Ubuntu developers in ordenglp future
collaboratior?

Thus, on-line and in-person social interaction clement each other
much like the Ubuntu hackers' bug fixing and featdevelopment
work does. Rather than being completely distinbieses of reality, the
asynchronous on-line interactions which affordsithense flow central
to working with computer and the direct, synchrasian-person
interactions at conferences which affords deepaudision and
physical rapport are complementary parts to theuallgngagement of
the Ubuntu hackers.

Conclusions

This chapter has asked, ‘who are the Ubuntu hacketsow do they
collaborate?’
Through a sociological case study of two Ubuntukkes, Michael and

23 Even so, it is only a fairly small number of Ubuitiackers who gather at any
given Ubuntu Developer Summit. Apart from the ai@5 hackers paid by
Canonical to work full-time on Ubuntu, Canonicabspors around 40 community
contributors and upstream developers to participhgsy given summit, and
though they encourage other interested developgodntin, few can find the time
and money to do so on their own.
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Sebastian, | have tried to show how differently thmintu hackers live
and work away from the computer, and how this a$féweir presence
on-line. One is a full-time developer fully intetgd in the free software
communities on-line, and the other finds contribgtio Ubuntu a
relaxing hobby that has given him a group of naenfils both on-line
and in-person. The case of Synaptic shows howdhkiihg practices
within the open development model of the Ubuntu icomity are
fundamentally social, as the Ubuntu hackers talez and collaborate
through a complementary practice between what Sésauss calls
engineer work and bricolage: Both visualising aedigning new
features as well as redesigning and reimplemeiaigitgbits of left-
behind work to fit their needs through a haphazaténding, fixing,
fussing and testing. All of this combined in an wgesocial practice
where they constantly rely on the knowledge of ptieeckers. Thus,
much like the American computer scientist Geraldnlerg who
argued, more than 35 years ago, that most prograsrspend more
than two thirds of their time working with othergpe rather than
working alone (Weinberg 1971: 35), | claim that fractices of the
Ubuntu hackers fit with the Etienne Wengers’ notddmutual
engagement in a shared community of practice. Wilieezse
competences produced through shared historiesofitgg complement
and overlap both through on-line discussions on #R@ mailing lists
characterized by a constant asking and answeritechbhical
guestions, and passing assignments and suggestomsne to
another on how to best negotiate features andibuge software
incorporated effortlessly into the work with thenqouter as an
extension of the hacker’s mind, as suggested bgk@a&halmers; and
through in-person discussions at conferences tiolel¢ice overall
direction of the next release of the system anttilibe social relations
which tie the community together.
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Chapter 4
Learning more than mastery

- the diverse motivations of the Ubuntu hackers

Though the central characteristic of the Ubuntu maomity is the
shared interest in Ubuntu as a free software opgraystem, with all
the technical and social opportunities for mastgand sharing
knowledge of the computer that is contained im#s and development,
each contributor to Ubuntu comes to the projech witir own
motivations, interest, and goals.

Participation in free software projects has begoarded in what |
have previously referred to as the second-ordemgs of “hacker
culture” commonly as motivated mainly by a “hackéric” driven by a
desire for mastery of the computer which, wheruliytiexposed
through hacking, showcases the hacker’s abilityotbers to judge and
appreciate. In this chapter, | will first preseém aesthetical values
represented by within this notion of a “hacker &tlm order to nuance
it through Alfred Gell's theory that a given artfenediates social
relations between the creator and the spectatedbas the spectator's
attitude towards the technical process through kttie artefact was
created (Gell 1999:172). Following this, | will erane how the
developers behind three different software packagedbuntu relate to
their code and imbue it with different aesthetituea which in turn
shape their relationship with their co-developerd express their
different motivations for writing and contributinigat code to the
project.

| argue that the three main motivations of the Uburackers are
primarily social and that the learning of masteiryhe computer and
the development of the Ubuntu system in turn isalhencompassing
means to fulfil three main social motivations: toye their ability
through technical elegance, to socialize by shaaitechnical
challenge, and to fulfil a personal ethical comnaitrhby writing
software to help others. Further, | will claim thiadugh all of these
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diverse motivations are centered on the intimaseeghhistory of
learning the intricacies of the computer, they doflict from time to
time, and that it is by negotiating these motivagithat the Ubuntu
hackers continuously define their concrelat enterprise(\Wenger
1998:77-82) in the face of their overall goal ofrldacdomination.

Hacking as an art

From its inception, the computer was called “theversal machine”
due to its ability to dynamically simulate any atiheedium — including
new media such as interactive communications andlations (Kay
1984) — by programming the rules and algorithmgempate for that
medium into the computer. Because of this, the agerghas become a
metonym for technology as it has been adaptedcastsal tool for all
manner of sciences and arts. Programming the canfsua practice
characterized by the exquisite duality of beingbstract and
conceptual exercise while at the same time beipglda of producing
remarkably concrete results (cf. Coleman 2005: 288)seminal
hacker Fred Brooks describes it:

The programmer, like the poet, works only slighdynoved from
pure thought-stuff. He builds his castles in threfaom air, creating
by exertion of the imagination. Few media of creatire so flexible,
so easy to polish and rework, so readily capabtealfzing grand
conceptual structures.

(Brooks 1995)

Brooks presents the practice of programming as gongeakin to an
art, writing, building the “pure thought-stuff’ ofiles and algorithms to
produce far-reaching real life results from missaigeting to money
transfers’ But to hackers, the computer does not just siraudat
improve other media, it is a medium of expressearaft in its own
right that can be used to create something entirely. As one of

24 Brooks argues that collaborative programming wsréuld be perfomed much
like a surgical team during surgery with one surgpeerforming the most critical
work himself while directing his team to assisttwli#ss critical parts, thus
maintaining one coherent vision for the developnuérihe code.
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Gabriella Coleman's Debian informants describéSateman 2005:
233, footnote 11):

| think it can be art, but it is not always... lidd to pick a
comparison, | would pick carpentry because cargaiays has
that range. You can start with just making a boskaar something
utilitarian all the way to creating something ligeating a piece of
art with wood.

In this way, hackers perceive programming as & spafnning from the
trivial to the momentous. Just as humming a metwdscribbling a

shopping list are instances of practices that @eelévated into fine arts

when performed under the right circumstances, Ingcgpans from
trivial, "dirty" hacks such as changing the colofitext editor
background (cf. Coleman 2005: 237-238) to majédsdks such as
writing a whole operating system like Unix, the smicode of which
not only has been read and appreciated in uniyastsiss rooms, but
also has attracted a volume of annotated commehtBléck 2002:
119-131).

What separates these works are not only their stopealso the
elegancewith which they are implemented. This aesthetielefance
is often described as a balance between the dekihe code and the
function it performs similar to the way mathemaditiganofs express
hugely complicated abstract terms in a concisepyaatise
representation. In this way, hackers often considerputer programs
as applied mathematics: Their elegance comes mpfrom fulfiling

its function as well as possible, it should als@beect and precise to
read. This has made hackers draw comparisons befvegramming
and a wide range of the fine arts, including &tare (Knuth 1974,
Black 2002), painting (Graham 2004), and music (K884, Hofstadter
1979) where the infusion of complexity, functiondebeauty
traditionally has been considered Art.

% A good example of how closely mathematics andaglecomputer functions are

related can be found in anthropologist Christoptedty's dissection of the Unix
and Linux command line toarep (Kelty 2006). For a fuller discussion on how
programming languages and more traditional notajregtistic beauty can be
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But whereas programming is the act of instructhgydomputer to

pe

rform a taskhackingis the playfully clever exploration of and

experimentation with computers to master everydate detail of the
system, the computing equivalent of musical jammitacking is, as
the renowned hacker Richard Stallman puts it, 'fpléydoing
something difficult, whether useful or not" (Staim2002). Similarly,
hacker and self-proclaimed “internet activist” RarRiemens
compares the explorative, creative element of macto the formula
"l'art pour l'art’ (art for art's sake), arguingthhackers are focused on
the pursuit of knowledge and the exercise of citgider its own sake"
(Riemens 20028°

This is the essence of what journalist Stephen loated the “hacker
ethic” in his seminal book on early hackerddna collection of ethical
notions that hackers seem to have in common: Besedkchnical
curiosity, desire to take apart and master newnt@olgy and share your
knowledge, belief that it is possible to create kgasf art and beauty on
a computer (and that these can change your lifthobetter) and a
meritocratic notion that hackers should be judgdg on the quality of
their hacking, rather than any other criteria saslage, academic

de

gree or position (Levy 1994: 39-49). In this wagcking is seen by

hackers reflecting on their craft as a fundameyitatiividual act of
winning mastery of the computer, perceiving it gdayground that can

be

explored, and through which they can createeapdess themselves

in that abstract space as a carpenter would a pfegeod. It is

26

27
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combined, see Black (2002) or Ratto (2003:38-48cfital examples can be
found in the programming genre calledrl Poetry for more on this, see
http://www.perlmonks.org/index.pl?node=Perl%20Pgpetr

This notion is typically echoed among hackersraexplanation for “reinventing
the wheel” by writing new software which essenyiglerforms the same functions
— perhaps because they find that it was implemantéte wrong language,
because there are better, more aesthetically ppasiys of achieving the same
results, or simply just for the fun of learning abthe machine themselves (cf.
Coleman 2005:229, Raymond 2004:376)).

Levy's book, called “Hackers: Heroes of the Corap&evolution” and first
published in 1984, played a big part in spreadimg) glorifying the concept of a
shared hacker culture among the hackers themselves.




especially the results of hacking which is to barst, to show off their
ability in the elegance of their code for otherleas to appreciate with
the computer as the final and impartial jud§jether than the process
itself.

| contend that the above generalized ethos of thetipe and
motivations of hacking as an art is too simple alehdo explain the
motivations of the Ubuntu hackers. | argue thattiieual engagement
explored in chapter 3 is central to the motivatiohthe hackers
working on Ubuntu, depending on what they wantdioieve with
through their mastery of the computer.

Social values infused in the code

In order to understand how the joint enterprisarzthe Ubuntu
hackers' practice is negotiated, it is worth exangjinow they relate to
the end result of their labour: the code itsetfohtend that the Ubuntu
hackers have clear values with which they seeintmie their work —
depending on their social relations to their peregiaudience. These
values are placed in what can be described ap#atram of the
“hacker aesthetic” — between the form and the fonadf the code as
presented above.

In order to anthropologically analyze the valueskieas attribute to
their work, | assume the “methodological philistim” advocated by
Alfred Gell, who contends that we must take a stavfc'resolute
indifference towards the aesthetic value of workarth in order to
make a coherent anthropological analysis of theiip@bjective
characteristics of art objects without succumbmthe fascination of
the process through which they are crafted (G&P1B61-162). Gell
argues that our appreciation of aesthetic valwtosely connected to
our understanding of the technical process througlkh an artefact
has come into being. When the difficulty of thathteical process
transcends our understanding, it forces us to nemgtas magical (Gell

8 Eric Raymond also supports this interpretatiohadking in his essay
“Homesteading the Noosphere” (1998), as he sedadhadual hackers'
contributions to free software projects as bidwitoa better reputation for their
skills.
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1999:169), thus adding to our fascination. Follgyhis, Gell contends
that

the technical process through which an artefacbleas created is “not
only the source of its prestige as an object, lmat the source of its
efficacy in the domain of social relations.” (IbitiZ8). He applies this
in his analysis of the delicately carved prowshaf Kula-canoes of the
Pacific Trobrianders. There he turns away fromiti@aal aesthetic
considerations and argues that the prows not drdwsase the skill of
the carver but also his magical ability, thus leggng the prestige of
the canoe as an art object with great effect irsticéal relations
between the skilled canoe carver and the spectatbiscome to
consider his skill as magic ability (ibid.:175-178)

Similarly, | turn away from the traditional consid&ons of the
aesthetics of source code in order to argue tleat/thuntu developers
write their source code based upon design valuegwgeek to invoke
specific attitudes with their audience, attitudgsdal for the social
relations that they seek to encourage through wheik.

Since the source code can be copied endlessly@stpthe magic of
its technical process does not lie in the auradividual original
representation or the spectator's appreciatioheofrtanual skill that
went into producing it, but rather in the mentaligbrequired to write,
understand, and master the code. Thus it would sleanthe skill of a
hacker can be measured by how well he has manadeatiitthe dual
requirements of writing code that fulfils its intked function while
remaining elegantly concise — often to the pointarivolution. The
greater the gap between the amount of code wiatteinthe result
produced, the more magical and artistic it will @@pin the eyes of the
reader. And though the results produced by the ctenpeveals the
final verdict of hacking ability, understandingsafurce code — or lack
thereof — is often seen as a good indicator o&thikty of the individual
hacker, making intricately complex code not onlgyflil challenges but
also assertions of skill and dominance. Followimg,tthe Norwegian
anthropologist Lars Risan argues that the hackesés the code with
his skill and charisma in a sacramental way: itdsjust a symbol of
the hacker's skill, iis the hacker's charisma — visible in his code (Risan
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2005). Thus the hackers can show off their abdlitteough the
elegance of their code, and, by extension, their minds?®

This kind of “artful hacking” is how hackers comnippresent their
craft as described above, and though a fair numibleackers do write
code to assert their skills, it is only a few o tdbuntu hackers who
define hacking as an art in this way. Rather, thefjne hacking as the
act of winning and retaining mastery over the cotepwvhich, when it
has been achieved and the program works as plaisnga jmmensely
satisfying experience. As Ubuntu and Synaptic habkehael
describes it:

It's just like having finished a puzzle... it givasu a sense of
accomplishment... a creative outlet, but not reafiyart. To be an
art it has to involve passion and feeling. Programgnis not about
love and great feeling. [...] It is mostly a magtef skill. A complex
skill... [...] It has to have some meaning. It lasnake life easier in
some way — solve problems somehow.

If the codefunctionswell enough not to warrant closer examination,
nobody will care whether the code is elegant or hag not until a
hacker needs to modify the working code himself beabecomes
concerned with its design, the programming languageéhich it is
written, and the shape of its internals — all ofchhare elements which
will task his skill and control of the computer.Bn order to improve
the source code, you need to understand it, ana#sy understanding
is often at odds with the “elegance” and artfulredgocated above.
Instead, the Ubuntu developers promote values asi¢tansparency
and modularity in order to ensure that others bellable to work on the
code once they move on to other projects. In hidyars of the Linux

29 Hacker folklore is full of stories of elegant hadkat shows off the ability of a
programmer and challenges the reader to underitadde is the story of the Mel,
a so-called “real programmer” whose code was s@ately written that it used
every single possible function of the hardwareuto as fast as possible, but which
also made it so difficult to understand that tleygeller spent almost 2 weeks just
to understand the code, only to remain unableggpectfully unwilling) to alter it.
The story, like much other hacker folklore and gargcan be found in Eric
Raymond's “The New Hacker's Dictionary” (1996).
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kernel developer community, the American mediaaeser Matt
Ratto calls this continuing coming and going tawafe projects a
culture of reworkingReaching back to the "oral tradition" of Unixjgt
a culture of developers creating software "inhdyettitected towards
're-designers' — other programmers with the s&itld knowledge to re-
work the programs for their own use" (Ratto 200134)1 In this way,
Ubuntu hackers focus on the lasting value of thveirk which through
the open model of development becomes cumulativelse
maintainable and perfect for any conceivable use.

Yet other hackers focus on the results producetthdygode rather than
how elegant or maintainable the code might be herolevelopers.
Michael sums up this position quite well, as hessemerely a positive
side effect if others can read his code. He arthegsgenerally, you
need to understand the problem that the sourcesasles to solve in
order to understand the source code — you have to thhe same frame
of mind as the developer who wrote it, and themah't matter how
complex the code is. What matters most to him tswi@t you share,
but the fact that you are sharing freely on theestarms as everybody
else. This notion stems from the ideology of tleefsharing of
information driving projects like GNU and Debianilbuvhich
Gabriella Coleman argues is built into a “corporghlbs” through
shared technical practices such as those desatima. Coleman sees
this ideology of sharing as having initiated a meworking of the
concept of intellectual property through other pot$ such as the
Lawrence Lessig'€reative Commonghich seeks to introduce
elements of the free software ideology in othem®of intellectual
property such as photography, films and writingl€@wan 2005:187).
Thus, there appears to be three different setsadlsrelations that can
mediated through the source code between a hacldris intended
audience and potential collaborators, dependingtat design
elements and aesthetic values the individual haekewurs.

One set of social relations follows an ideal of ttvee brilliant artist
whose work is to be appreciated unaltered and wdsskerts his
seemingly magical ability in relation to other hackthrough complex
and concise code appearing as puzzles to be séwnether set
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elevates an ideal of communal authorship seekimgatice the code
maintainable and understandable to enable the agkboration that
may result in the continued use and developmentsaadtual
perfection of the code. And a third set that phésftee sharing of as its
ideal, offering users new capabilities to improlveit use of the
computer.

Almost all of the Ubuntu hackers will argue thaggb three ideals are
not at odds with one another and that it is posdiblprovide for all
three, since they themselves not only appreciaeliallenge of
intellect that complex code represents and oftentuss a way to show
off their abilities, but also enjoy the easy mastarthe computer
offered by code written with maintainability in nadirand the immediate
usefulness of code written with ethical commitmenprovide those
functions with little worry for elegance or maimability. In this way,
the hackers follow their shared history of learnagh skills and their
aesthetic notions of hacking according to the “leaakhic.”

In the final part of this chapter, | will use theaenples of three software
packages in Ubuntu to show how different sets ofad@elations and
motivations can be built and mediated through thaec- to the point
where the above design values may come to comfitbteach other,
thus breaking with the generalized idealism of‘trecker ethic” and
showing how the Ubuntu hackers negotiate theit jeitterprise in
relation to the overall goals of the Ubuntu praject

Writing beautiful code to assert one's ability

Peter is the developer Atlept a package management tool like
Synaptic, which | explored in chapter 3. But wher8gnaptic is
designed for use with Ubuntu's standard desktop@mwent called
GNOME, Adept is designed for use with the desktogirenment
KDE. Young, ambitious and highly talented, Petegdredeveloping
Adept, hoping to incorporate some new featuresviteae being
developed in the Debian community, but he fourdifficult to work
with the existing APT code upon which Synaptic wast, as he
considered its design flawed as it forced him tdenat lot of code just
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to accommodate it. He expressed his frustratiohisilog*

Existing code just hates me. | always have to vewdund some
brain damage. | had to ditch kmdi. It just didntin | spent a lot of
time discovering new and interesting ways in whiatan break.
This is very frustrating experience. And i'm expading the same
with konsolepart now. BuaaaahaR&think your desigrjoriginal
emphasis]

In the end, he had rewritten a great part of thre é&°T functions, and
gave up on the original APT code, basing Adeptismbw work —
which several other Ubuntu developers mention asngkes of really
well-engineered code, though, by their own admigsicalso requires
much effort of them to read and modify. As Adeptioroger was based
on the APT code which had troubled Peter so, hgpsi his
collaboration with the Synaptic developers.

Though not initially intended, frustration at hésk of mastery of the
APT code led Peter to develop Adept by himselfrtovp the worth of
his design and assert his mastery of the compirestty in the code®
It is a mastery which he has asserted several toesnly through the
code, but also by expressing his frustrations Syeraptic and claiming
that Adept is a direct attempt to set a flawedgiesight.

And while Michael, the lead developer of Synapiic,his part would
have preferred collaboration between the two ptsjde concedes that

%0 peter's blog is a public diary, containing poeiaypts about bad code and
reflections on his life. It is very honest, at terenveying depressions and
remorse, acknowledging that his perfectionismragé makes it difficult for others
to work with him.

Indeed, it appears that many of the biggest farlérivalries in the free software
communities have been sparked by a technical &tistr based on the fact that the
project's programming language or choice of dedigmot match the interests and
abilities of some hackers, thus making it difficiat them to contribute and show
off their abilities. The classic example being thve free software desktop
environments, KDE and GNOME, written in the twofeliént programming
languages C++ and C, respectively. One of the resafaw the initiation of the

latter project allegedly being the founders' latklall with C++, which led to

some ridicule from the KDE developers.
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as the two projects have grown, they have comévegrge so much in
both design and code that this is no longer feasibl

Hacking as a shared technical challenge

Most Ubuntu hackers see their community as a glaceollaboration
where they can joke and socialize whilst sharirgtéthnical
challenges of development, writing code so as ppstt other hackers'
understanding to make it possible for them to ektmmd adopt it for
their own needs in the hope that this open, comirauthorship of the
code will yield the best results. Ubuntu develdpeott is a keen
proponent of this, enjoying the free availabilifytioe source code and
likes the challenge of mastering the computer. Motfrustrates him
more than not being directly able to fix a probleitmer due to the
source code being difficult to read, or due to bajiven inadequate
information to reproduce the problem. He loves feihle to do “drive-
by bug fixing” where he can read just the smalt pathe code relevant
for his fix without having to understand all of dstails and the mindset
of the programmer who wrote it. Scott likes to ménen project to
project as his development interests change, ambhies hard to make
maintainability a key design element in his coda. &ample for his
current work on the neWpstartpackage, he clearly indents and
comments it, introducing other developers to ithed they can help
maintain it and take it over when he moves on. pfeeciates the high
ambition of the Ubuntu project that “Things shojuldt worK - a
phrase that has become something akin to a mottarvthe
community. It is an idea which Ubuntu hacker Matthexpresses thus:

Computers behave deterministically. Software betave
deterministically. The combination of these twanis lets us
produce software that works 100% of the time. Bharder than
getting to 99% of the time, but even so acceptimay'Make it work
99% of the time and add a bunch of preferencesttiné 1% make
it work themselves" approach is accepting infesigitware. We aim
high, and we fairly consistently hit. And that'sahid should be.

Apart from expressing a deep conviction of the po&t for perfection
of computing technology typical among hackers, Nett's statement is
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also remarkable in that he states that it is somgtinat “we”, meaning
the Ubuntu community, can do. In this way he inelithe wider
community involved in the open development modéhwheir testing
and bug reports. Indeed, as Ubuntu hacker Martita@s, it is the
appreciative user feedback and the discussionsdablutions that
many hackers find to be the most rewarding:

So one part is of course solving problems with pogming and the
technical stuff, and the other thing is that | keldve to help other
people. So if they come to me and have an inteiggtioblem -
"hey, | want to achieve this-and-this" - my brafarts engage and
propose different solutions and to discuss themtamahplement
them. Well, | love challenges, basically!

In this way, the challenges of making the softwgrst work” based on
bug reports and of implementing user suggestiotfs fyaring from
interactions within the community, sharing techhdzallenges. But as
both hardware and software continue to evolve,reawvd features and
new hardware constantly introduce unknown factastaugs into
software which otherwise “just works”, often breadkisoftware which
worked well before and requiring both engineer saglework and
bricoleur bug fixing work in order to remain stablde goal of perfect
software will continue to offer a never-ending atreof both shared
technical challenges and appreciative user feedbackhich the
Ubuntu developers thriv€ As Ubuntu hacker Paul says with a smile,
after having spent 4 hours working with Matthevwhézk the LED
lights on an obscure brand of tablet PC tryingebtgem to work
properly: “I shall be annoyed until | figure it out

32 Similarly, Linus Torvalds has explained that itsxdue to the interest from the
Usenet discussion groups that he continued to dp\bk Linux kernel beyond the
first couple of versions: “Without Usenet, I'd patity have stopped doing Linux
after a year or something ... it was a fun projeat,at some point I'd have felt that
hey, it's done, I've proved it, | did this thingyias fun. What's the next project in
life? But because people started using it, motivatvent up, there was a sense of
responsibility, and it got a lot more motivatingdo it. And so thanks to Usenet |
just continued to do it.” (Moody 2001:69).
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Sharing an ethical commitment

For the Synaptic hackers Michael and Sebastiareskential matter is
not whether the code is easy to maintain or baddtfread, but that it
is useful and free to be shared — a quality wHiely have come to
consider with as something akin to an ethical @bian. As Michael
explains:

| think it's really really important to be able sgour work and
your knowledge with other people. And especiallydfi are gifted
in a way that you... that you understand more atiosithan other
people. Should, in my opinion, be a very good redaedielp and
share more than people who understand not as ninoch &

It was this notion of creating something with tleenputer that is useful
and helpful to other people that led both Michael &ebastian to get
involved in making the Debian package managemdrastiucture
understandable and usable for less technicallynedlusers — first
through Debian and Synaptic, and eventually to Winuhheir
collaboration and friendship seems to be in no paat based on
strong, personal ethical commitment which they Hauwed to extend
beyond software: One is a vegetarian, arguinghtaannot eat the
meat of any animal which he is not capable ofrigllhimself and the
other is a vegan seeking to pay respect to alfiifehey have found
that the ability of software to create endless espif concrete results
through digital means empowers them to follow tigtoon their ethical
and political ideals and make free software momessible to more
people, thereby hoping to help create a sustairsdtg@eative to the
corporate closed model of development.

For Michael, working on Synaptic has offered thelldnge to use his
abilities to improve free software, making packatggagement more
stable and usable, which has been only reinforgdtdemployment
by Canonical.

For Sebastian, though appreciative of the goalsaahtevements of the

% Though not uncommon, vegetarianism is far fromrtbien among hackers, and
most happily eat whatever they please.
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Ubuntu community, he is not as closely attachedliontu, and he says
that the future of Ubuntu isn't very important imhAs much as he'd
like to see Ubuntu made as accessible and usablesa#le —
especially for people in the third world — he h#seo goals in his life
and does not feel committed to Ubuntu directlyratiter to the ideals
the project represents. As he concludes: “If peoplae to me with a
problem, | will always help them.” For now, contuting to Ubuntu is a
meaningful and intellectually stimulating way ofpegssing his ethical
convictions.

But at times, this ethical commitment is challenggdhe need to make
Ubuntu “just work” for as many people as possiBle many users, and
Canonical, want to make it easier to use Synagptiogtall proprietary
software, including software that supports proprgimedia formats
which most home users have come to expect andihgmy are to be
lured away from Microsoft Windows. Recently, Setmstmade
proprietary software available for installationrfrahe Internet on the
Ubuntu default system, and though the Ubuntu conmtyoffficially
maintained its pledge to ship a system consistirlg of free software
on the CD-ROM, Sebastian and Michael's work madauith easier to
install proprietary software straight away, tregdancareful balance
between the ideological hopes of the free softwaogement and the
pragmatic quest to solve Ubuntu's bug number odeaam world
domination for free software.

Conclusions

In this chapter, | have examined the diverse mbtwa of the Ubuntu
developers for contributing to the Ubuntu systetmave claimed that
the Ubuntu hackers' various motivations for pgpaiting in such an
inherently social community of practice are reféetin how they
position their work in relation to their fellow Hears, and drawing upon
the work of Alfred Gell, I have sought to providenare nuanced
rendition of the common understanding of hackerivatibn as
represented in a range of second-order hackectieits. Based on this
analysis, | have found three main motivationaldesfor the hackers'
mutual engagement in Ubuntu: proving their abilityough technical
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elegance, having fun by socialising and workingetbgr on a technical
challenge, and sharing an ethical commitment tdingrisoftware that
can be shared freely for the benefit of others.

The centre of gravity from which these three fax®xtend is the not
quite reified goal of continuous learning throughgtice that is a vital
part of any community of practice (Wenger 1998:@8)illustration 9).
Most of the Ubuntu hackers | have interviewed coesit possible to
accommodate the goals of all three motivationaioias but as | have
sought to show above, the motivational factor plesvawithin a given
project will shape it on a coding level. By shapihg code for either
elegant beauty, maintainable extension, or easly siupragmatic use,
the developers create the potential for confli¢tMeen other developers
seeking use that code for their own needs. Theserfashape not only
Michael and Sebastian's Synaptic, Peter's AdepBantt's Upstart, but
also each of the more than 19.000 other upstreajagts which are
packaged as part of the Ubuntu system.

lllustration 9: A depiction of the field of motivamal factors within which Ubuntu
is developed. At the warm core, it is the contirsui@arning through practice
which engages the Ubuntu developers, yet this iegrean be channeled in
different direction depending on how the sociatiasts of the individual
developer.
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Remarkably, the Ubuntu hackers explain their cbations to Ubuntu
and to free software with their enjoyment of theialising and
connecting with users, learning from the technatelllenges involved
in its development, and the ethical commitmenté¢e fsoftware rather
than any a direct desire to prove their abilityisTie partly due to
hackers not wanting to present themselves as vaiagh to consider
this their main motivation, and partly due to M&thuttleworth picking
and hiring developers with those social and ethiaéles, offering
them further incentive through employment, traaid responsibility.
In this way, the joint enterprise of the Ubuntu elepers is to some
extent socially engineered to build a communitp@ictice founded on
the positive development values that Shuttlewoettks to groom to
further his overall goal of world domination: comnal perfectionism
and an ethical commitment to free software.
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Chapter 5
“A system that works for me”

— how Ubuntu hackers use and configure their
system

To the Ubuntu hackers, the computer is not mereéboh it is the
environment in which they work, interact and cotiedie. Like any
other craft, hacking requires specialized tool$ fouthe hacker, these
tools are programs such as text editors, compiteisiiggers, IRC chat
clients, and email programs which all constitutections accessible
through the computer. Since the way that the idldizi hackers
perform their work can vary a fair deal, so canwlag in which they
configure these tools for their own use.

Having examined a few select packages among theséimals of the
Ubuntu system to show how the Ubuntu hackers ppatie in a
community of practice based on their diverse maitives and shared
work with improving the system, | now turn to theuwhtu system as a
whole to examine how the Ubuntu hackers carefulyfigure the
system as the all-encompassing means to affordgbesonal mastery
of the computer through which they fulfil their salcand personal
interests.

In this chapter, | describe how one Ubuntu hadWiartin, uses and
customizes the Ubuntu system in order to arguettieat/buntu system
is not simply a tool to be used, but rather thenead theshared
repertoire(Wenger 1998:82-85) of tools and routines throwich

the Ubuntu community of practice is defined — acgpat once present
both on the local computer and on-line, multipligabited, shared, and
continually built by the hackers in a way similanthat Tim Ingold
describes adwelling | claim that the continued stable development of
the Ubuntu system takes place through a processhvilkka Tuomi
callssedimentationwhich allows the Ubuntu developers as well of the
millions of people using the system to dwell witkine system,
adopting it as their own.
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lllustration 10: Martin's work placeThe laptop is used for testing and travels. The
special keyboard is ergonomically designed to redyping-induced stress on the
wrists, as Martin has had typing-related injuries.
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Configuring and using the Ubuntu system

Like most Ubuntu hackers, Martin works at homethm small
commune apartment which he shares with his girétiand a friend. As
they all have their separate rooms, it has beesilgesor him establish
his work environment in his bedroom, in the coriuethest away from
the entrance. He works with two computers: his nsggtem where he
does most of his work, and his laptop, which brings him for
conferences and uses for testing various volatdgrams which might
compromise his system (cf. lllustration 10).

Until he began working for Canonical, Martin rarelyer used the
system's graphical user interface, but mostlythesttommand line —
the old command-response interface of Unix andyieés described in
chapter 3. The command line gives him a clear eartsparent means
of interacting with the computer through the coe@sd extensible
commands he inputs, it also allows him to spreadvairk beyond his
own machines, as he can use it to log on to compate¢he Canonical
data centre, to computers related to other frevaoé projects around
the world or to his own server halfway across thentry, with the
abstract and transparent textuality of the comniisedoffering him the
same level of control of those remote systems las Wwere there in
person.

But most importantly, the command line allows horconfigure his
work flow in as much detail as he wishes. He usescbmmand line for
email, for editing text and source code, and fonipalating the
software packages that he builds, tests and uploatie Ubuntu
servers. All of this work involves some repetitiess, which he
constantly seeks to limit by writing neseripts— series of commands to
be invoked with a single command. Martin giveselkample of having
to spend 15 minutes calculating how much each meoflibe
commune owes whenever they received a new telegtithne
Eventually, he decided to write a script which panse the digital copy
of the bill which the telephone company sends,@rtgut how much
each member of the commune needs to pay. In thislveahas
optimized his work flow by making the script doitige work for him,
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so he no longer has to remember all the detaillseophone bill
calculations. As he concludes:

It always starts out like that. You're doing yoask, or a task
you've done before, and at some point you wonday'do |
always need to type five different commands to eshithis task
which I'm doing over and over again?" [...] And some times
when you have nothing urgent to do, you just tlabkut the
details and say "let's factorize this into a fumetor [...] let's
factorize this into ahellscript [shell is another computing term
for the layer of interaction between the user d&ddomputer
system].

This practice is very common among the Ubuntu hiackdo
continuously customize their work environment tdHeir current
work, adapting and configuring the entire systerfitttineir needs.
Martin has been customising his systems for owgza8s, slowly
evolving with the each new version of Debian or béiouhe installs. As
he explains:

It's [the command line] basically like an organigrat over time
you can dynamically adapt it to your needs ancotar yurrent
tasks so that you can work on it quite efficientiis is what
makes it so much fun, because you can never davithisGUI
[Graphical User Interface] applications. | meamight be easy
to learn them, but it always take the same tim#otcso it is
hard to factorize common tasks to them.

In this way, the Ubuntu system with the command,lits most flexible
and transparent representation, allows Martin dhdrdJbuntu hackers
to build a shared repertoire of tools and routs@anning almost all of
their mutual engagement in the project, includinggpamming,
managing their emails and communications, emulamjtesting other
systems, and accessing other computers on theétténereby
constgzjting an entire digital landscape which thag adapt for their
needs:

3 |t is an acknowledged fact that hackers have wid#ferent needs and
preferences when it comes to customising theilesystepending on their personal
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Dwelling and building in the Ubuntu system

The way that the Ubuntu hackers arrange the digjtate of the
Ubuntu system shares more than a few similaritiés mow human
beings arrange, use and build the physical spageitihabit. The
British anthropologist Tim Ingold, seeking to unstand how we come
to be part of the environment we inhabit, breaks wie traditional
“building perspective,” which posits our cities amgildings as the
concrete manifestation of our purely cultural onagof our
environment (Ingold 2000:178-181). Instead he dsfia “dwelling
perspective” based on Martin Heidegger's term “tagi which
springs from Heidegger's examination of the Germard bauen
which today means building in the sense of culibrgtpreservation
and construction, but the etymological roots ofchhalso means
dwelling as in “the whole manner in which one liee®'s life on the
earth,” in short meaning that “I dwell” is identid¢a “I am” (Ibid. 185).
Based on this, Heidegger concludes that “To baild itself already to
dwell ... Only if we are capable of dwelling, orthen can we build”
(quoted in Ingold 2000:186). Heidegger arguesweaare always
dwelling, whenever we use and inhabit our enviromimand it is only
by dwelling that our environment can be understaod thus organised
in the mind. Following this, Ingold argues thatlding cannot be
understood as a simple process of realising axistigy architectural
design through raw materials — it is only througketling, relating to
the world one inhabits, that building is possible.

Thus, Ingold argues, as children grow up in envitents furnished by
the work of previous generations, they dwell inudtenvironment that
is shaped through human intentionality, and thraibgih environment

preferences and the hardware at their disposak, Tha Canonical-employed
Ubuntu developers have from the beginning sougbhtmurage and enable
community hackers to rebrand and re-package Ubontiheir specific needs.
This has not only resulted in a wide range of dsiwe distributions, but also
actual sister versions of Ubuntu, sharing the sarfnastructure but using other
central parts of the free software projects avélabor instance, the Kubuntu
version, which uses the KDE desktop environmeihterathan the GNOME
desktop environment that is the default used byritlbu

93

they adopt “specific skills, sensibilities and daisgiions” with which
they in turn continue build the environment (Ibi51186).

Based on the above examination of the Ubuntu hatkee of the
Ubuntu system, | contend that a similar procesbagdlling is at play.
As | argued in chapter 2, computer systems areclikes: Layers upon
layers of human intentionality that evolve as netabitants move in,
constantly re-exploring and redefining its struetiand applications,
adapting and re-designing them for new purposes)tenaing them
differently as needs change. And the Ubuntu systemh,.especially the
command line at its heart, stems from the almostetl old “oral
tradition” of Unix technology being refined and esitjned for varying
needs.

Thus the system, like any other built environméas been shaped by
the activities of several generations of predeasssbose work is now
reflected in the skills, dispositions, and dwellimighe Ubuntu
developers. When they adopt and learn the dethilesystem,
customising it to fit their needs, they begin toetiwvithin the system,
internalising their work flow and social relatiotwstheir shared
community directly in the system itself, turningrito an extension of
their mind, as described in chapter 3.

It is in each hacker’s adoption and customizatibtne shared
repertoire of the tools and routines of the Ubwsystem — and with it
the associated community of practice — that tHeared history of
learning to use, to build, to dwell within the srstbecomes apparent.
And the hackers often share the stories of intexgsbnfigurations and
use of the system, such as scripts of which theyarticularly proud,
incorporating stories and slang into their shasgukrtoire as well. As |
will argue in chapter 6, it is through this shahestory of acquiring the
skills and internalising shared norms, that the tdbunackers become
members of a shared community of practice.

The sedimented system

As | argued in chapter 4, each Ubuntu hacker weghsotivations
for working on Ubuntu differently in their negotia of the joint
enterprise of Ubuntu, and for that same reasow,dhdind their
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personal adaption of the system to be a centradflieas it allows them
to configure the system to match their differerdlgoUbuntu hacker
Colin's answer to the question of what he getobabntributing to
projects like Ubuntu and Debian, proved quite tgpic

"l got a system that works for me." (he pausessgtihen
elaborates:)

"...It's like moving from renting a house to buyiadouse — you
begin to look at it in a different way. You begmrtotice all the
places where there is room for improvement. Paittisf
commitment... having and taking the responsibititynake things
work, but it is also having the opportunity to do ¥ou decide for
yourself."

Colin's comparing his use of the Ubuntu systemnmb@biting a house is
remarkable, as it underlines that it is only orfeehiackers have taken
up this state of dwelling within the system thagythbegin to notice how
it can be improved, and begin to take respongttitit building,
extending and improving it.

Just like how Michael, upon becoming more famwigth the Debian
system, decided to adopt Synaptic as describeldapter 3, the open
model of development allows the individual haclseich as Colin, to
improve the system, taking responsibility for makahanges that will
affect more than just themselves and their own\W8eenever the
Ubuntu developers fix a bug or implement a newuiesain a software
package, they upload a new version of that packaggining those
changes to the main Ubuntu archive on-line, agavhath all on-line
Ubuntu systems running the same version of Uburgsynchronized
through Internet updates controlled by package gensasuch as
Synaptic. This not only makes it very easy to thste fixes as they are
produced, but also to introduce unexpected probléthese updates
aren't thoroughly tested.

In order to be able to extend the Ubuntu systerhaowit risking to break
the system for the many users through an ill-carszksoftware update,
the Ubuntu developers work on at least three aetvsions of Ubuntu
at any given time: Two stable versions which haseerbreleased within
the past year for end-users to use and for whictofiaal guarantees
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support — which requires the Ubuntu developersdmtain and update
them as new security holes and integral weaknessesxposed. And
one version which is the current development versibich, as
described in chapter 2, merges the Ubuntu systemthe latest
unstable upstream software derived from Debianclwvthe Ubuntu
developers then work to gradually stabilize, with testing and bug
fixing work intensifying to ensure the quality dfet system in time to
meet the release date.

The Finnish technology theorist llkka Tuomi hadexthis process of
maintaining different versions of the same softwamntinuous
sedimentationgomparing the older, stable versions of the system
layers of sediments left behind in the evolutionaajtern of software
development (Tuomi 2001). And though the Ubuntuetigpers spend
time maintaining the older, stabler sediments, thegicate most of
their time to working on the development versiortles is where the
software has not yet been sedimented for othansdoLike
construction workers collaborating directly on-sttee Ubuntu hackers
do their work directly within the virtual constrimn site of the
development version of the system itself as itvedlohem to spot and
fix problems in the system as soon as they occur.

With each new development cycle, the Ubuntu hacktens afresh,
branching out from the Debian upstream, slowly ileing the system
to incorporate the latest upstream changes anddiei new features,
and at the same time stabilising it for their ovge.un this way, their
work follows the two aspects of hacking describedhapter 3,
resulting in two parallel tracks of work: One foedsondevelopment
the drafting, designing, developing, amacking umew features and
their eventual integration in the release; andfonased ornntegration
the merging of improvements from Debian and stsibij, maintaining,
integrating, andhacking orthe system to ward against the constant
disruption caused as new features and redesigwvisabky introduce
new bugs and regressions to the code.

lllustration 11 shows how the system is developednerable at first,
it slowly matures and hardens through gradikesdzingof the system
code in order to avoid introducing new bugdréezeis the common
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hacker term signifying that the code is not opercfange. Despite the
name, a freeze merely indicates a different degieentrol with
changes made to the system, as hackers will nesgaply for a Freeze
Exception from one of the leading Ubuntu hackerpleged by
Canonical — such as Matt Zimmerman, the chairmahetJbuntu
Technical Board, or the release manager for thatgielease — in
order to get their changes uploaded. During theldgvnent cycle, test
releases are made as more and more of the sysfeomas, in order to
get the constant feedback in the form of bug regpantd discussions
from and with the wider community of interestedrnssesting and
using the evolving development version of the systéhe input from
these contributors are necessary to ensure thahtdred environment
of the Ubuntu system not only works for the Ubudéwelopers, but
also for the main body of users who will be using $ystem once it is
released.

It is the leading Canonical-employed hackers whal déth the stress
of making the development version ready for firdéase, which they
release when they consider it stable enough fer bith hackers and
users — to use. When a new version of Ubuntu éaseld, a new
development version is immediately initiated, asdally, soon
afterwards, an old stable version of Ubuntu igeelti But as soon as the
system has been released on CD-ROM, it is no loingeen in the on-
line archive, and the Ubuntu hackers continue teeldg on it so as to
support it by adding changes for later updates lwhgers can
download upon installation.

For all the contributors, from core hackers to eabug reporters, the
system being developed is not merely a productdanebody else to
use — it is their own work environment. Therefdhe system becomes
an end in itself, rather than just a tool to beldad to solve other
problems. It is through the continued successfatesth use and
development of the system that the Ubuntu hackatremly seek to
fulfil their motivations for working within the comunity, it is also the
nexus of their shared association.
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lllustration 11: A simplified diagram of the Ubuntelease cycle wittts two parallel tracks.
One focusing on the merging of the Ubuntu code thigtDebian upstream (ending with the
Upstream Version Freeze at which point the devetoperk to integrate the new code in the
release), and one focusing on the specificaticammihg and development of new features for
inclusion in Ubuntu. Feature development ends Wwéhture Freeze, at whigboint all
developers focus on integrating the new featurebersystem for release.
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The many dwellers of the Ubuntu system

Tim Ingold concludes his essay on dwelling by conmgpa house to an
oak tree as described in the Estonian biologistdalon Uexkdll in his
book “Stroll through the Worlds of Animals and Me(ifigold 2000:
176). Von Uexkill shows the manifold inhabitantstod tree: There is
the fox building his lair at its roots, the owl pkeed on high on its
branches, the squirrel foraging nuts in the inteégaaze of the treetop,
the various insects making their home in the badkraany others.
Each of these animals perceive and act differenttile environment of
the oak tree, and von Uexkull defines the sum ohemimal's actions
and perceptions of the tree asttmwelt Von Uexkill argues that each
animal is unable to detach its consciousness ftetdmwelt to see the
tree as a neutral object — they will invariablyaaltt their own activities
to it (Ibid. 176-177).

Ingold argues that a house is inhabited in muclséime way as von
Uexkill's oak tree — that houses, too, are livirgpaisms, constantly
being built and rebuilt through the dwelling of it&ny inhabitants —
human as well as non-human — shaping their own Utewérough
the flow of intentional activity (Ibid. 187-188).

Like the house or the oak tree, the Ubuntu systeamiincredibly big
and complex entity with the potential to cover astantly increasing
number of configurations, uses and needs. Eachofi¢#isuntu values
different functions of the system and has differantivations for using
it, and through this use, each user comes to ddemverall, standard
system to his own personal work flow and interestaping it into a
personal Umwelt, distinct and separate in use anfiguration from
that of other users, drawing upon the thousandsfbivare packages to
fashion his own nest in which to dwell.

These Umwelten can be as physically and mentafigrege from one
another as that of a squirrel might be to an owdn¥high-powered
servers offering critical services to hundredssdrs to the cheap
desktop PCs being used for games and socialisinga Ken, an artist
using the system to design graphics and edit phoggsiring minute
manipulation and specialized photo equipment, torltevho is
paralyzed from the neck down and requires a speethfhead mouse”
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and dialing wand to navigate the system, shapin@nly his work

flow but also his configuration of the system.

In this way, each user adopts the system for leglsilesome even
contributing back based on that use, in order tatshk their own itches.
Like Ken who, displeased with the look and feellef desktop, works
to make it as visually pleasing and consistentaasiple, or Henrik

who works to improve the accessibility featuretJbtintu to make the
system easy to use for disabled users, or Og wihmissi Brazilian
translations of text in the Ubuntu packages in ntdemprove

Brazilian language support in Ubuntu, or Sebasiihn, wanting a
better graphical user interface for his favouréelmge manager, works
to improve Synaptic. Thus, in order to grow, theteyn is dependent on
all of the hackers and users individually dwellisgaring and
collaboratively building the system into a congaet/olving organism,
like all the different species inhabiting and supipg the eco-system of
an oak tree, with each new version of the systeidibg on top of the
previous to reach further, supporting more usescandring more
needs (cf. lllustration 12).

Conclusions

This chapter set out to explore how the Ubuntu bexckse and
customize the system. Like other expert craftsrttenlJbuntu hackers
spend much effort towards configuring, maintainamgl extending their
work environment to afford a shared repertoirepafcsalized needs in
order to enable them to work efficiently. But nofyodoes this involve
customising work tools such as the command lineal®o maintaining
connections to other computers and test systemaniming personal
files, and configuring relevant means of communacato fit the
personal needs and mental pursuits of the individaeker. | have
compared this way of being at home in the builtirmment of the
Ubuntu system to Tim Ingold’s notion of dwellingychl have argued
that dwelling is the necessary prerequisite forettgying the system.
As Ingold remarks, “building, then, is a procesa ik continually
going on, for as long as people dwell in an envirent” (Ingold
2000:188).
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The Ubuntu developers use the open model of denedapto
collaboratively engineer their shared environmard sedimented,
almost organic fashion that affords not only tleeun destabilising
practices of building and dwelling in a personalsted system of their
own, but also the specialized needs and configumatf the millions of
users who also come to dwell on the more stableches of the
Ubuntu system. In this way, the Ubuntu systemessitene of the
community of collaborative practices through whilbh hackers
develop and use the system itself as the meansghnohich to fulfil
their diverse social and social interests.

lllustration 12: Using the idea of the free ware communities as an esgstem of interdepend:
upstreams and downstreams, the upstream projeettharroots, creating the foundation of the
system united in the Debian distribution, from vahéach new version of Ubuntu is an offshoot,
growing stroiger and stronger through the development and maémtee of its life cycle,
supporting a multitude of users and their diverseds throughout the eco-system, before each
branched version of Ubunu eventually reaches tlieadiits life cycle as a product and is shed
from the tree as old, unsupported technolc
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Chapter 6
Building trust online

— how the Ubuntu hackers collaborate on a system-
wide scale

As | have argued in the preceding chapters, thentlbliackers engage
in a community of practice to develop the Ubuntstegn. They are
brought together by their own personal motivationa shared domain
of interest in and commitment to developing sofeviar be freely
shared in a joint enterprise towards world domoratin this domain,
the hackers build relationships that enable theleam from each other
by collaborating, discussing, sharing their word &elping each other
both on-line and in-person, expressing a mutuahgement in their
shared practices. Through these shared interedtgrantices revolving
around the development of free software, the haokeme to share
experiences, stories, tools, and ways of addresemgring problems
through their daily use and customization of theithh system — the
result of their work and a shared repertoire ofrtteans of their
community of practice.

Yet as much as the Ubuntu hackers come to trustiepeind upon their
own configuration of the Ubuntu system in orded¥eell and build a
system that works for themselves, they must alseecio trust each
other's abilities and motivations in order to codeate on the grander
scale of building and maintaining the entire Ubusyatem.

In this penultimate chapter, | examine how the digesmall-scale
collaboration based on the interests, motivatiomsreeeds of the
individual hackers that | have examined so farlesctp the
development of such an immensely complex systebasitu: How do
the Ubuntu hackers negotiate and take respongibolittheir shared
work on the Ubuntu system?

Each Ubuntu developer commits their changes teystem directly to
the central archive of the Ubuntu system for dieotdevelopers and
users to download, and | use Matt Elliott’'s conagstigmergic
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collaborationto explore how the individual Ubuntu hackers are
empowered to maintain and extend the system inathys Following
this, | explore the processes through which Ubinaitkers seek to
build and maintain what Etienne Wenger caltawtual accountability
(Wenger 1998:81-82) through reciprocal trust khitbugh both
technical and social processes, in order ensueetafé collaboration
and attenuate the inherent anonymity of the onifiteraction®>
Building on Christopher Kelty’s work on reputatiand trust within on-
line communities as well as Marshall Sahlins’ etimaphy of
Melanesiarbig-men | argue that the handling of this communal trsist
central to understanding the principally stateditoeracy, which
characterise the political and social environmédrthe Ubuntu hackers.
And that this communal trust is central to theiimening the
continuous positive development of the systemt sstihrough these
technical means of ensuring trust that the Ubuatikérs connect their
individual use of the system to that of the widemenunity of users
and co-developers.

Becoming an Ubuntu developer

As noted in chapter 2, all of the software packagéke Ubuntu
system can be changed by any of the approved Uliavilopers,
unlike the Debian system where each package iggignmaintained
and owned by one developer who has near completeotand

% New media researcher Carolyn Miller remarks wéthards to sociality on-line

that “a rational social world is possible only wih irrational, presumptive trust”
(Miller 2002: 272). This trust is easily broken doehe lack of visual clues and
rapport of the on-line textual environment whichckes all interaction to be typed
out, even when such a discussion might be unnegessalUbuntu hacker
Michael explains: “If you say, 'Hey, | like thoseah guys,' in a room, everybody
will lift their eyebrows, turn backs and physicaiiynore that person. You can't do
that in an electronic community. There people camse physical hints or clues.
They have to take the full discussion.” This la€lpbysical rapport along with the
asynchronicity of hackers' preferred means of comaation, as described in
chapter 3, makes it difficult to build trust usitige normal means of physical
rapport.
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authority over that package. At first, the Ubunavelopers instituted
this free-for-all system because there were sodewntu developers to
maintain so many packages that it simply woulda'tdasible to
discuss and approve all changes beforehand.

This means that, taking into account the varioaeZes that come into
effect during the development cycle, the individuauntu developer is
not restricted in his ability to upload changegh® Ubuntu system,
apart from having the technical privileges to conchanges to the
system in the first place. These privileges aratgaby the Ubuntu
Technical Board which consists of some of the ne@perienced
hackers in the Ubuntu community.

The process of gaining upload access to the Ulnaepiositories is
markedly different than the corresponding procad3eabian. While
both processes seek to guarantee the abilitietrastvorthiness of the
hacker to be approved, tbebian New Maintainer processcuses
intensely on testing the individual qualities aidiies — technical,
legal as well as ideological — of the hacker segkipproval as to
ensure that the approved hacker is of equal or acate ability to the
other Debian Developers. It is often a long andiaus undertaking (cf.
Coleman 2005:373-387).

The process to become a new Ubuntu developer igitisrto upload
changes to the central archive is less formalt,Fesv contributors
need to apply to become Ubuntu members throughhangbvernance
body called the Community Council, also led by M&tuttleworth?®
Ubuntu Membership can be granted to any contribatar has
contributed a substantial amount of work within doenmunity. This
work does not have to be technical, but can beiiglpsers on-line,

% The Community Council takes care of communitytesldssues such as the
forming of new teams and the growing of a volunggyport community, as well
as being the central instance of conflict resotutigthin the community. Unlike
the Debian community, where only approved Debiandlmers with access
change the system are allowed to vote on commissties, all Ubuntu members
have an equal vote, no matter whether their canttah is technical or non-
technical. But since actual access to the systgraigted through the Technical
Board, | have chosen to focus on that process hsrat continues to define the
Ubuntu system to a much greater degree than amy bitnd of contributions.
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creating artwork, writing and editing documentatidaing grassroots
marketing and so forth.

As | argued in chapter 5, each user’s dwelling wwithe Ubuntu system
opens for deeper participation in the communitpraictice around the
system. This is what Etienne Wenger callsgatimate peripheral
participationwhere newcomers legitimately can participate & th
community on their own terms to some degree (Weh§68:100),
through peripheral activities such as reportingsboigwriting
translations which do not require a deep undergtgnaf the mutual
engagement and shared repertoire of the Ubuntiehsiokork®’

When new contributors begin to make technical douations which
result in changes to the central archive, thesgibotions are reviewed
and sponsored for upload by approved develop&eswhen Michael
approved and uploaded Sebastian's work on Synéit@y continue
to do good work, and their skill and experienceeases, the sponsors
may suggest that they apply to become official Ubutevelopers, or
they can simply apply on their own. The applicat®the formal
acknowledgement of the informal apprenticeship White applicant
has undertaken, participating in the shared histbtgarning the
mutual engagement, joint enterprise, and sharestt@e within the
Ubuntu community of practice.

The developer application process consists of gahitical Board
interviewing the applicant on IRC, hearing testinaésfrom other
developers and considering the applicant’s coniiobs to the system.
Based on this, as well as their own impressiorth®&ocial qualities of
the hacker, the Technical Board vote on the apjphicaAs can be seen
in this concluding moment from a Technical Boardcetivegy where
board members Matt Zimmerman (mdz) and Matthew &biafmjg59)
consider and vote upon Ubuntu hacker Brandon Hudists
(imbrandon) application for Ubuntu core developenmbership:

37 It was by participating in such peripheral adtds that | began contributing to the

Ubuntu system. Not only did it give me a way teenatct socially with other
members of the community, but it also made it gedor me to learn many of
the technical terms and issues relevant for thissmissions.
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17:03 mjg59 imbrandon: Are you happy with being able to
upload stuff that could break everyone's
systems?

17:04 imbrandon mjg59, yup as i'm confident that i can NOT
break everyones system

17:04 mdz but I'm sure you understand that this is a great
responsibility and it's important that we
establish whether you understand that

17:04 imbrandon  we're all human but i do tend to check very well
and do ask for opinions when its code i'm not

familiar with
17:04 imbrandon definately
17:05 mdz mjg59: I'm ready for a vote when you are
17:05 Lure | can say that imbrandon typically publish his

work on his server for review, particularly for
larger changes (kdebase...) so | can say he is
very conservative in this part

17:05 mjg59 mdz: Sure, go head

17:07 mdz +1 from me. please remember to take this
responsibliity very seriously, and be
conservative with regard to the release process.
when in doubt, ask. even if you don't doubt,
asking for confirmation never hurts!

17:07 mjg59 I'm inclined to go with +1, for working closely

with upstream and seeming to have a good

sense of the responsibilities

17:07 imbrandon )

17:07 imbrandon mdz, definately

17:07 mdz imbrandon: congratulations and welcome

Rather than focusing on the specific technicalitzsl of the applicant,
they look to make sure that he has an active istténghe packages he
gets access to modify, as well as being both tealipiand socially
capable to use that access: only making changehviei can account
for, and being willing to ask for second opinionsem unsure and to
help others in similar situations — in short resipgcthe mutual
engagement and accountability of the Ubuntu hatketborative
work. Once a hacker has been approved as an Ubarduweveloper,
he is granted access to change the packages dbth@u archive — and
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thereby to make or break the system for everybdsly @pdating their
system from that archive.

With so many developers involved in maintaining artending
Ubuntu directly, and so many packages being chaatj¢ide time,
direct communication before modifying a packageare. There are
recognised areas of expertise where other developegly tread, but if
a change to one developer's special interest paskagecessary in
order to make some other change go through, andi¢évaloper isn't
around to approve of it, it is fair game to changethout their
consent, as they can always revert it later. Tdfispurse, only applies
to the development version of Ubuntu. Updates ¢ostable versions of
the system require a period of thorough testingpeet-review before
they are approved. Though it is technically possibt any approved
Ubuntu developer to upload a change to a stabkorewithout prior
review, it is almost solely the Canonical-emplogeselopers who
handle such stable version updates.

Building digital trust

This mode of system-wide collaboration on the irdéign of packages
is markedly different than the close, one-on-onetigoment
collaboration between Michael and Sebastian agitbescin chapter 3.
Thus, in order to secure the mutual trust and atednility necessary
for developers, who may or may not have met edoéron person, to
be able to change and affect each other’s systegentral part of
becoming a Debian or Ubuntu developer is having¢geirement for
an applicant to meet an approved developer in-pegedhat he can
verify the applicant's identity and digitally sigis personaPGP key-
a digital cryptographic key for signing and encimggtdata, thus
associating it with the official identity of theddoper. | asked Ubuntu
developer Martin what it means to sign a key:

Andreas: So how well do you know these people that you've
signed keys with?

Martin: Mostly not at all. That's not the important thadgout
keysigning. For keysigning, the important thinghat whenever
you sign someone else's key that you have to bl sure
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that the name that is stated on the key belongetperson that
you have exchanged your identity cards with andrsdso it
doesn't mean at all that you have to trust thisgreryou just have
to trust this key.

Andreas: That's curious.

Martin: Yeah, this is why you can be relatively liberaliho you
sign keys with. | mean, getting signatures froneotieople is of
course fine, you can accept them happily, youhase to make
sure not to screw up signing someone else's kéhhis is
basically your network identity in such communitsesit is very
important to have those virtual passports.

In this way, trust, as created through the sigohgGP keys, does not
mean trusting the person or the software they aploat rather trusting
that their on-line identity matches one that isouddly authenticated,
creating a purely technical verification of idewtitn both the Debian
and Ubuntu communities, it is considered extrenmajyortant that all
of its members are connected iwab of trusin which each
developer's identity has been verified by otherettgyers so that a path
of trust can be found from any one member to ahgran order to
guarantee the identity, accountability, and resitality of each
developer involved®

As Christopher Kelty notes, such a decentralisel @fdrust is
remarkably totalising in that there are no strasgemiddlemen
possible in such a system: People with no keyustgs untrustable as
people who sign with untrusted keys (Kelty 20056)1Because of
this, it is only once this technical trust has bestablished that social
trust can be built by examining the work which aeleper has signed
with that key thereby taking credit and respongibfbr it. Exceptions
to this rule are developers who get their workeesd and sponsored
by already approved developers, such as the caséviichael
reviewing and uploading Sebastian’s work. But asaan chapter 3,

% This works through the famous “six degrees of s#jn” model, where the
hackers can use algorithms to prove that everyldegehas met and verified the
identity of at least one other developer, who imtoias met at least one other
developer, and so on, until every developer is eoted in an intricate web of
trust.
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lllustration 13: A typical scene from a keysigr party. Each hacker brings his
passport and a list of all the PGP keys he expecssgn at the signing. Tt
hackers then divide up into two rows which filetpa®e another, verifying in-
person identities and matching them to the PGP keyhey go (pture taken by
Noirin Plunkett at ApacheCon 2006. Available
http://flickr.com/photos/noirin/177599802/)
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this depends on the personal communication betiveeulevelopers,
rather than the free access to change the systgnaated with core
developer membership.

Though individual key-signings occur, and some keaskndeed collect
key signatures much like how others would colledbgraphs, most

key signings take place at big key signing pariesonferences such as
the Ubuntu Developer Summits described in chaptef. 3llustration
13). Therefore, signing PGP keys is a central pafiaiverlap between
the hackers' in-person and on-line identities whieese identities are
ritually and reciprocally matched and confirmedtbg hackers present.

Communicating through changes

Whenever a Ubuntu hacker uploads a change to #tersyhe notes the
change in the systeaihange log- a central listing in which the
developers register all of the changes to the systand signs it with
their individual PGP key to associate that chanile their on-line
identity. A typical changelog entry reads:

Accepted:
bluez-utils 3.7-1ubuntu4 was ACCEPTED.
Component: main Section: admin

Hash: SHA1

Format: 1.7

Date: Fri, 20 Oct 2006 17:47:23 +0200

Source: bluez-utils

Binary: bluez-pcmcia-support bluetooth bluez-cups b luez-utils
Architecture: source

Version: 3.7-1ubuntu4

Distribution: edgy

Urgency: low

Maintainer: Debian Bluetooth Maintainers < pkg-bluetooth-

maintainers at lists.alioth.debian.org >
Changed-By: Daniel Holbach < daniel.holbach at ubuntu.com >
Description:

bluetooth - Bluetooth stack utilities

bluez-cups - Bluetooth printer driver for CUPS

bluez-pcmcia-support - PCMCIA support files for Bl ueZ 2.0
Bluetooth tools

bluez-utils - Bluetooth tools and daemons

Changes:

bluez-utils (3.7-1ubuntu4) edgy; urgency=low
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* debian/bluez-utils.bluetooth.init:
- pass -- $HCID_OPTIONS to 'restart' too, not only to
‘start' (Malone:
#67169), thanks James Henstridge <
at canonical.com > for finding out.

james.henstridge

Files:

c3ellb4ae9b41c3942d32ce25f294c67 873 admin optiona | bluez-
utils_3.7-1ubuntu4.dsc

9eb29248da63a33f80e38fda8e725bb6 24705 admin optio nal bluez-

utils_3.7-1ubuntu4.diff.gz

Version: GnuPG v1.4.3 (GNU/Linux)

iD8DBQFFOPBYr302CKIAUK8RA0UWAJ9ZokQCufA38I120azb2BINh41aRNACel/
oi

twla8E/W+GyK+ITYh8SRDU==UUOu

----- END PGP SIGNATURE-----

In this mess of contexual data showing the exadtioe of the package
and the files being altered, the main messagetsiie change has been
accepted into the system archive. Acceptance engdased on the fact
that the upload is associated with the name aisted Ubuntu
developer (cf. the final lines labelled “PGP Sigmat), who thus takes
personal responsibility for the change, which isadéed under the
field “Changes” containing a review of what nectdsid a new upload.
In this case, the change was to fix a bug, withréhevant bug
registration number in the bug tracker includedréderence. It also
acknowledges the hacker who first called attentiothe issue who
otherwise wouldn’t receive credit for his work assiincorporated in an
upload signed by another developer. Thus, at jlstem-wide level, the
Ubuntu hackers communicate their work by changiegsystem
directly, thereby letting their actions and chanigethe system tell of
themselves. This corresponds well with the wayltbantu hackers'
discussions on IRC and mailing lists generally ®onhowto do

things — the asking for second opinions and reviemtioned above —
rather than omvhichthings should be done, as | showed in my
discussion of the hackers' mutual engagement ipteh&.

The new media theorist Mark Elliott calls this kioticollaboration
"Stigmergic collaboration”, borrowing a term fromatogist Pierre-
Paul Grassé who first coined the term in the 196@kescribe the way
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termites interact by modifying their nest envirominand reacting to
such changes (Elliott 2006:1).

Elliott argues that human stigmergic collaborati@as become possible
through digital means, as it makes it possibledestep social
negotiation, making it instantly possible for hueds of developers to
contribute and collaborate without having to gejusinted and
maintain relationships with one another (lbid.J)io& uses the on-line
user-edited encyclopedikipediaas his main case study for
stigmergic collaboration, and it fits very well wihis description as it
allows all users to edit any article as they pleasee it is easily
possible to revert any change to a previous ve@someeded. In the
case of Ubuntu, I find that it is perfectly possilibr any user to write
bug reports and translation suggestions withoutpaioy involvement
or social negotiation, but since changing the systarries the potential
risk of breaking all of the inter-connected Ubusyistems — as opposed
to merely displaying incorrect information in thaese of Wikipedia —
each Ubuntu developer needs to have acquired theafdrust of the
community through direct approval from the techhizard in order to
be able to actively change the system.

Thus, stigmergic development is driven by an awassrthat every
change you upload affects the entire system. Nigtaimimmense
responsibility, it is a very empowering positios,ifallows you to fix a
problem that has been bothering you, not only tarrgelf, but for
everybody else who might encounter the same prabAsnbuntu
hacker Martin explains:

And | think that this thing [maintaining a high-fiite software
package in Debian and Ubuntu] mainly [...] tauglet tmat people
actually rely on the work | do. So whenever | sedwp and did a
bug in the new version and then people who upgr#tiedaid
"hey, you just broke my installation" and so onisTiteally got me
the feeling that everything | do is actually usedisale there.... and
it is important and people are relying on it...

This indirect social connection through the use dexelopment of the

system is central to Ubuntu hacker sociality. Sitheesystem is shared
and developed among several hundred hackers wasado change it,
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each of them come to depend on and trust thatahelapers are
responsible enough only to make beneficial and-e@fisidered
changes to the packages they use.

In this way, the Ubuntu hackers maintain a commuegiime of mutual
accountability, aware of the responsibility theydh@s well as ready to
let others know when their changes break each’stbarefully
configured system. As Ubuntu hacker Paul succirptlg it, "You get
a good reputation by doing stuff without fucking'up

Since the hackers' collaboration lacks any motmgednd personal
ways of displaying ability and status, trust angutation is built from
the changelogs, associated with that developen'® rsand confirmed
through his digital signature. In this way, itliethacker's on-line
identity itself, verified, approved and directlysasiated with all his
work on-line, which becomes the focus of his o lieputation.

As Eric Raymond has noted, one of the few tabodkarfree software
communities is altering change logs and takingitfedother people's
work (Raymond 1998), much like how scientists aqgeeted to use
citations to acknowledge prior work in their fielddeed, Christopher
Kelty has compared the number of times scientigsied in the
Science Citation Index as a marker of peer recmgngimilar to
hackersgreputation -that is, the number of times their name appears in
the changelogs of a given project when searchedrdffiltered
through the command line tool callgep (Kelty 2005b). Though
somewhat simplistic, the amount of recognised gopie@ved work one
has done, as well as how willing others are to Itlasie own work upon
it, is at least to some degree an indication olekel of trust one's
peers, whether hackers or scientists, extend td%ou

39 Whereas Raymond uses this discussion to arguéréieasoftware communities

are gift economies focused on the exchange andnmisRrp of personal reputation
rather than any monetary value, Kelty refutesigigrguing that though both
scientific citations and greputation can be considevalues of reputation, neither
citations nor changelog entries are necessarilifipesThe change or citation is
registered even if people use it to refute youerstific argument or revert your
changes.
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Breaking the users’ trust

This trustful stigmergic collaboration does breakddrom time to
time, as the developers upload changes which int@dew bugs to the
system. But since most of such disruptive changearan the
development version of Ubuntu where such disrugtisrexpected, it
does not affect the main body of users who usesttitde versions of
Ubuntu. During my fieldwork, | witnessed only omssiance of a
hacker uploading a disruptive change to one okthble versions of
Ubuntu, which broke the X Window System, the sofewdriving
Ubuntu’s graphical user interface, for the thousamidusers who
installed that update during the 17 hours thatai$ wm the archive,
leaving them with nothing but the command line @asdinforgiving
demand for technical knowledge. The reaction te ldgdse in trust was
an immediate disappointed outrage among Ubuntis useweb
forums, blogs and mailing lists, including manyrie such as this:

You want to know why I'm so angry at this? | jusést all last
weekend installing a fresh copy and configuringnibuo how |
like it. Everything was going great. | was grinniingm ear to ear.
Then this morning, the update light comes on [.ingtalled it as
i'm sure most would only to reboot this afternoad &énd a pear-
shaped xserver-xorg [the software package contaithi@ core
elements of the X system].

This is one of the reasons I'm so angry at thig. dther is how
could "they" let this massive BALLS UP go live...?

These users invested their trust in the stable twbsystem, adopting
and customising it in the same manner as the Uliewalopers. But
unlike the Ubuntu developers, they did not havet¢lolinical skills to
fix the issue themselves, nor had they expectée ttorced to, and the
result was a deep sense of broken trust which masréted even more
by the fact that few of the users knew the mearmitth which the
Ubuntu developers build and maintain their repatgtand thus realised
that they had no concrete group to blame or dtresit complaints at,
only a vague, faceless “they.”

By chance, the upload took place while | was atakis development
sprint with the Canonical-employed Ubuntu develspeiWiesbaden,
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making it possible for me to see the flustereddaafehe developers as
they realized the mistake. And though tension wgis, it was soon
deflated as the hackers sat together and disctissedatter in-person.
They found that it had been a comedy of errors whid led to the
incident: A bad update, a bad review of that upthefere uploading it,
a bad decision not to use the test infrastructuadiable, and a problem
with the archive which let the update stay on-fimel7 hours before it
could be replaced with a better version. Workingkjy under the
watchful eye of their employer, the hackers soahtha update
removed as well as instructions on to how fix th&tam and the
relevant apologies and promises posted on the Whweabsite for all
users to read.

That work done, Mark Shuttleworth asked the haciedose their
laptops, thus demanding their full attention, idesrto discuss the
lessons they were to learn from this incident. étainded them of the
great responsibility under which they work, asiterk affects
millions of users around the world. Stating th&istis about becoming
professional”’, he underlined how their work is noder some part-time
hobby project, but an ambitious project that thersi;meed to be able to
trust. Following the meeting he communicated thmesenessage from
his much publicised personal blog under the headldne on the

chin:

This gave us the opportunity not just to analyse&fanthe issue,
and to talk about the sequence of events thabléaketproblem,
but also to discuss the processes we must impoofegther
reduce the likelihood of a repeat. The team is nawe aware
than ever of the responsibility we assume giverettteaordinary
rate of adoption of Ubuntu.

My goal is for the team to grow and learn from #perience
without becoming paralyzed on future updates. Wet edford to
take risks with our users’ trust, but | balance thigh the need to
continue to improve the desktop.

(Shuttleworth 2006)

With this, Shuttleworth strikes upon a central tekemhow the Ubuntu
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system links the relatively few, highly capable dhuhackers to the
millions of Ubuntu users: That the formalised muitaast built among
the small group of core developers extends welbhdythe people
contributing actively to Ubuntu, to all of thoseeus who also dwell
within and depend upon the Ubuntu system.

As | argued in chapter 4, a central aspect of gweldpers’ personal
motivation to work on Ubuntu is to connect socialligh the users of
their software: to win appreciation for the worlkeyhdo, to be inspired
to new features for the software and solve bugstaspread the
dogmas of free software. This collaborative workugdt through the
shared use of the Ubuntu system which makes itygasssible for
users to shape the system, should they take areacterest in learning
how to do so. In this way, all of the work withimeteco-system of
Ubuntu depends on maintaining this extended tNst.merely by
building a system that works just for the indivitlhacker, but to keep
the entire Ubuntu system usable for everybody dteoto win over new
users.

As the leader of the project, it falls to Mark Steworth to take
responsibility and guarantee the mutual accountaltiirough which
this trust is built, and to be the public facelwd tommunity of Ubuntu
developers in crises such as the one described here

Hacker big-man governance and meritocracy

As the Norwegian anthropologist Lars Risan hasddtee kind of
political authority that free software project leasicome to possess is
remarkably similar to the authority of Melanesiag-imen as described
by Marshall Sahlins (Risan unpublished, Sahlins3)9%he authority
of the Melanesian big-man is personal, it is npbhtical position into
which one can be elected. Rather, it is attainkebligh a series of acts
which elevate a person above the common herd aragttadbout him a
coterie of loyal, lesser men" (Sahlins 1963:28@ctBacts can be
shows of skill - of magical powers, of oratoricglls, of bravery in war
— but perhaps most decisively is his ability to asnand distribute
goods among his followers, winning their trust thgb selfless
reciprocity (ibid. 291). Similarly, free softwarégbemen such as Linus
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Torvalds attract followers by freely giving awaythwork, garnering
respect and building digitgireputationtrust through the quality of their
efforts.

Typically, such big-men are the founders of newgmts that draw in
contributors with social values of their work, ahé scope of the vision
that drives them. Noting this, it is remarkable haften the personality
and motivations of these big-men come to defind,earen to some
degree personify, the projects they [8%d.

This is very much the case with Mark Shuttlewontld ¢he Ubuntu
project, which he founded and funded from the beigig. His role as
leader of the project is clearly stated on the UWblromepage
describing the details of Ubuntu governance:

This is not a democracy, it's a meritocracy. Wedrgperate more
on consensus than on votes, seeking agreementtmpeople
who will have to do the work. Mark Shuttleworth, 38BDFL
[Self-Appointed Benevolent Dictator For Life], pag happily
undemocratic role as sponsor of the project. Hettaability,
with regard to Canonical employees, to ask peapleark on
specific projects, specific feature goals, and jpdaugs.

[-..] In many cases, there is no one "right" answed what is
needed is a decision more than a debate. The SABB&ld act
to provide clear leadership on difficult issueg] aet the pace for

9" The Big-men leaders even represent the motivatbtise contributors themselves

to some degree. For instance, comparing to the thiggn motivational factors
described in chapter 4, the Linux kernel projedtdad managed by Linus
Torvalds is still dominated by his initial motivati of sharing an exciting technical
challenge with other hackers. The GNU projectilsdstminated by Richard
Stallman's unrelenting ethical dedication to thgrdas of free software. And the
gmail anddjbdnssoftware projects are still led, developed andhtad@ied solely
by hacker and computer scientist Daniel J. Bernstéiose insistence on
maintaining the high quality of his work has ledhhto license his software under
terms that do not allow nobody else to distributeified versions of his code,
winning him not contributors to his project, butiver fans of his style.
It is worth noting that a handful of central freaftware projects such as Apache,
FreeBSD, and Debian do not have these types ofsohatic, big-men leaders but
have vested power in various modes of communityegtance such as councils,
annual elections or boards.
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the project.

It is understood that the divisive use of the SABRBFRauthority
could weaken the project. For that reason the ait§tie used
carefully, in the hope that it will create momentimthe best
direction for the project, breaking stalemates whaherwise
competing views would fail to reach consensus.

In officially defining the Ubuntu community as a ntecracy based on
each individual developers' contribution to thejgcg Mark
Shuttleworth has opened the project to communitglirement, but he
has also secured his own power base as projedrlbgcemploying 25
highly capable core Ubuntu developers to work fiatle on the project,
investing much more time in shaping the systemveinding more
influence than any group of hobbyist contributBrAnd while the
employed Ubuntu developers certainly still haversgrpersonal
interests in their free software work, they haveeesially sold their
work and thus their political influence on the gaijto their employer.
And since they would have to quit their jobs inertb shape the
project directly against Shuttleworth’s instrucsothey are limited to
the try to persuade him to change his nfind.

In this way, Shuttleworth has found a new way afimimg influence by
using his wealth to build his authority within Uliurrather than
through a reputation built through the quality o Work, which is
markedly different from most other free softwarejpcts. For though
his hacking credentials are generally acceptediti®torth rarely, if
ever, contributes code to Ubuntu, instead prefgraimole as

“1 This is supported by my quantitative on-line syraed my general impressions
from my in-person fieldwork that many of the mostize free software
developers are students, academics or paid devsl@sethese are the people who
are in a position to devote much time to free saferdevelopment, but also to
take the time to travel to hacker conferences atdhe world to socialize and
build the in-person social relationships which swecrucial in the long-term
development of free software.

Several of the Canonical-employed Ubuntu develmpeamorously called this
practice for “Mark-steering” — that is the subtliating and leading the SABDFL
to certain conclusions based on their own ideaglaid knowledge of his
interests.
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“benevolent dictator”, delegating tasks and reprgsg the project
publically. He seeks to confirm his decisions dsmfs possible
through the Technical Board and the Community Couthe two main
governance bodies of the Ubuntu project, the mesntiewhich are
among the most respected and well-reputed Uburdkeinswho act as
a sort of tribal elders, helping to define the tachl and communal
direction of the project through Shuttleworth’sipgocal authority
(rather than his authority as an employer, evenghanost of the
initial members of both bodies were employed bydecal).

But as the crisis case described above shows, Blaukleworth's
leadership of the Ubuntu community is not merelgetelent on his
using his wealth to employ developers, sponsorargrioutors to come
to conferences, and send free CDs to anyone itéerdsis just as
much dependent on his ability to represent a colbhetbos as a
benevolent, responsible big-man, which the memdbiettse Ubuntu
community — full-time employees and hobbyists alikean trust and
approve of, and which the millions of users of thaintu system feel
that they can depend upon. They all look to hirartsure an ambitious
vision is planned and realised for the project, whech they can
approve of, and which they feel they can help shkajpewhich regard
he is exactly like other free software big-men.

Much like the Melanesian big-men described by SahiShuttleworth
wins the trust and approval of the bigger commuattysers by
offering them a system that is batatis andlibre. And for which he is
willing to take responsibility and reciprocate thast of the
contributors by constantly reaffirming their freeddo use and
contribute to the system as they please. By letliegubuntu hobbyist
hackers stigmergically shape the system, deriviognfthe core Ubuntu
system as they see fit to make new versions spsilaor their needs
(naturally, the employed hackers are not givenlamfiieedom) and
following the suggestions of the community’s mastpected hackers,
Shuttleworth embraces the reciprocity through wiielcame into this
position of authority in the first place, builditiist in his ethos and his
long-term vision of the world domination of freeftsaare.
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Conclusions

In this chapter, | have explored how the Ubuntukkeg negotiate and
take responsibility for their shared work on a sgstwide scale,
spanning all of the more than 19.000 software pgegahat make up
the detailed complexity of the Ubuntu system. Usvagt Elliott’s
concept of stigmergic collaboration | have argueat the Ubuntu
developers rarely coordinate their changes toykeem beforehand,
but rather communicate directly by changing theesys which the
hackers dwelling within that version of the Ubustistem will
experience directly as a change in their envirorimems empowered
collaboration depends on cultivation of a mutuacamtability through
a reciprocal trust built and reinforced througtemdependent layers of
decentralised and centralised means: Decentrahisibe individual, yet
shared use and dwelling within the system, the ofetoust verification
of identity through PGP key cryptography, the foriegal trust in the
GPL license which allows each hacker to modify eontrol his system
in every detail, and by extension the open, stigiserollaboration
through which the hackers can build their persos@litation, as has
been described by Christopher Kelty. Trust in tra@gzt is centralised
around the reciprocal governance of Mark Shuttlélwand the
respected and well-reputed hackers of the Comm@utyncil and the
Technical Board in a manner similar to MarshalllBeshdescription of
the rule of Melanesiabig-men It is these leaders who grant new
Ubuntu developers access to change the system based
experienced examination of each hackers' abilityjadgment; and
who determine the goals and deadlines for eachrease at the in-
person conferences, which allow the Ubuntu hadkecseate social
ties of greater depth than is possible on-line.oAthese goals are
summed up in the ethos and vision of Mark Shutthtwanspiring the
project's direction and seeking to match and emmelinterests of each
individual Ubuntu contributor in the project. Alf these means of trust
are connected through the Ubuntu hackers’ shasgdriiof learning to
dwell and continually build and trust the Ubuntsteyn itself —
practices which are at the core of their community.

| argue that it is through this legitimate, yefigdt rarely intentional,
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participation at the periphery of the Ubuntu commyuaf practice, that
new contributors find their way into that sharesthiry of learning. As
Etienne Wenger puts it, “we create ways of paréitigg in a practice in
the very process of contributing to making thatcpca what it is”
(Wenger 1998:96).

It is in the winning and maintaining of this re@pal trust between
users and developers that the complexity of thentibsystem is
managed and tested in times of crisis, and whi¢brimcomes to shape
the way the system is developed and used.
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Conclusion

Unfolding the Ubuntu system

A hacker folklore dictum has it that an organizatimilding a
computer system is bound to produce designs ressgrtbie
organization itself, since the way the differenttp@f the system
interact with one another reflects the social retest between the
developers working on those different parts. Taikriown asConway’s
Law, named after the programmer who first made themason
(Conway 1968).

Here | have sought tanfoldthe transparemwhite boxof the Ubuntu
system by exploring how the Ubuntu hackers relaiein their
individual and collaborative day-to-day practicasd | find myself
agreeing with Conway’s more than almost 40-yearselcbnd-order
observation.

With its more than 19.000 modular software packaggegrating the
work of thousands of free software projects witlie same system, the
Ubuntu system reflects how the Ubuntu hackersidiged across
world can collaborate according to their interestd abilities in a
community of practice centered around their usecamfiguration of
the system — both as a shared goal and as a wairoement of their
own: With each new version of Ubuntu, every parhaf system is
revisited and challenged anew in the continuingkwiormaintain the
system. Thus, the Ubuntu system remains unfinishaadl unsealed box
which has been developed through 40 years “oraltiamic hacker
tradition based on the Unix operating system. st to meet the
constant technical challenge of every hacker whopéas upon it. A
city continuously being rebuilt, an oak tree spirginew branches. All
to meet the ever-changing needs of its inhabitdrtis. cumulatively
improved Ubuntu system is part of a lively interdegent “eco-
system” built on the reciprocal sharing of knowledmd source code
which through its open on-line development and elgvcrafted
copyright licenses has become a viable alternabivbe mainstream
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lllustration 14: Unfolding the white box of the Uliu system to find it full of traces of sha
practice: Discussions, collaborations, tools,st, old disagreements, new goals, traditions
and social occasions. These practices come to sthapsource code of the system itself
through the Ubuntu hackers' daily collaboration aswhtinuous interdependence.
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IT industry. A fact which the Ubuntu hackers themes have been
among the first to recognise through their ambgigoal of breaking
Microsoft's monopoly on computer operating systemd winning
World Dominatiorfor free software.

The Ubuntu community of practice

By following Bruno Latour’s methodology einfoldingthe network of
practices, processes and actors through which blobatd system has
been constructed, | have sought to break away fhenflocus on the
political, ethical and economic implications ofdrsoftware
development which has drawn the attention of mb#ie®
anthropologists working in the field, and insteaglere the everyday
work and socialising of a fairly well-defined grong of free software
hackers over a longer fieldwork period. Based @ fildwork, | have
inductively posited the Ubuntu hackers’ collaboratpractices and
relations to the Ubuntu system as a community a€foce sharing the
three main dimensions of relation through whiclefitie Wenger
suggests that a community of practice is defineihitEnterprise,
mutual engagement and shared repertoire.

Each hacker has different personal motivationsHeir involvement in
the joint enterprise for world domination, mostleése tending to be
centered around the fascination of learning thaildedf technology,
enjoying working together on technical challenges] sharing an
ethical commitment to write software that can baret freely for the
benefit of others. Following Alfred Gell’s theorjdshave argued that
these diverse interests are reflected in evelg [iart of the system and
results in constant negotiations of the detailsaf to realise their joint
enterprise of furthering free software.

They work towards this goal by building a mutuaj@gement in their
complementary practice between what Lévi-Strauls eagineer work
andbricolage Both visualising and designing new features al age
redesigning and reimplementing odd bits of leftibdtwork to fit their
needs through a haphazard extending, fixing, fgssid testing. This
engagement enables them to learn from on anotheollaborating,
discussing, sharing their work, and helping eatieroboth on-line and
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in-person.

Through this shared work, the hackers come to lzugtared repertoire
of experiences, stories, tools, and slang throhgh tlaily use and
customization of the Ubuntu system — the shareld &wironment,
which they adopt as their own in whichdwell - in Tim Ingold’s
terminology. Through this dwelling the system affothe hackers’
work to such an extent that it becomes an extertdfitime hacker’s
mind, as suggested by Clark & Chalmers, thus beagmhie all-
encompassing means for their hacking work.

The hackers communicate by changing their sharedogement
directly, in what Matt Elliott calls atigmergicfashion, continuously
building the systengedimentingand stabilising it for others to use as
well. This empowered collaboration rests on théiwvation of amutual
accountabilitythrough a reciprocal trust built and reinforcedhbo
through the individual, yet shared dwelling withinre system, the
hackers’ personal on-line reputations built throteghnical and
cryptographic means, and in the reciprocal goverear the respected
and well-reputed hackers leading the project ireamer similar to
Marshall Sahlins’ description of the rule of Melaranbig-men

This community of practice, and the mutual trustoltholds it
together, is built through the hackers’ sharedonysof learning to
dwell and build within Ubuntu system, making itithewn, and
through coming to trust and collaborate with theeotusers dwelling
there, keeping the door open for new contributorsrter and learn
among them. In this way, the Ubuntu hackers conshéwe more than
just the same system, they come to share a comistmmh) and to a
certain extent, a shared identity through theirkvéis Etienne Wenger
concludes, “Communities of practice are more thamely instrumental
purposes. They are about knowing, but also abdnghiegether, living
meaningfully, developing a satisfying identity, dmeing altogether
human” (Wenger 1998:134).

In this way, Conway'’s insight applies doubly to tkétionship
between the Ubuntu system and the developers wpddint: Not only
does the social organization of the Ubuntu hackedtsct the technical
structure of the system, in turn, the system ipisigathe practices and
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identity of the hackers who come to adopt and veorkt through the
reciprocal trust and passion for technology witholhithey continue to
build it. Thus, when the Ubuntu individual Ubuntacker works to
build “a system that works for me,” his work islested not only in his
own system, but in the system as a whole, as weh@ashared
practices through which it comes to be.

Implications of theories and methods on the analysi

| came to take part in this shared history of leggrirom the moment |
first loaded the Ubuntu system on my computer.ist by using the
system and learning to configure it to my needsynhe to dwell there
in a manner somewhat similar to the hackers |uggred. In this
dwelling and learning, along with my active pagtation in
contributing to the system, | took part in the cpractices of the
Ubuntu community.

| have sought to use my own experiences with theegy as a basis to
make sense of my discussions and interpretatiotreedbuntu
hackers’own, more sophisticated, work with the eystThe central
part of my fieldwork data consists of the correlatof these two
perspectives that form a coherent picture of tme sfirelations
extending from the Ubuntu system. In inductivelyiding on these
observations to pair the Ubuntu hackers’ practwedis Etienne
Wenger's theoretical framework, | have come to melythese
correlations for my analysis. Yet they reflect tmach greater extent
the Ubuntu hackers’ mastery of the system that isesitral to their
practice than my learning experience of coming thiad community. |
haven't fully touched upon my initial frustratioasbeing unable to
appreciate the technical details of the hackingkveord my
miscomprehensions of the nature of the Ubuntu hratkeline
collaborations, which were only slowly dispelledi dsarned more of
the system and the hackers’ shared practices.sitwantil | was able
to meet the hackers in person at the Ubuntu DeeelSpmmit, after
two months of fieldwork that I finally began to fekat | could connect
socially with the Ubuntu hackers.

In building my argument around Wenger’'s somewhtatliging
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framework, | have limited my analysis to the Ubuhackers’
collaborative practices, making it impossible fag to delve further
into how power is attained and bigger conflicts r@solved through on-
line political discussion and argumentation throteghnology, as has
been explored by Gabriella Coleman and Christopledtly in other
ethnographic contexts. Furthermore, by positingltbentu community
as a community of practice, | have focused on tlegas aspect of the
Ubuntu hackers’ practices, in part because theakoteractions
between the hackers were easier to examine andsdigath them. But
even so, individual learning remains a big partarhing into the
Ubuntu community, as there are many texts to be, mad skills to be
learned on your own before you can begin to coatelbAnd even
though there are people willing to help, the gdpldg the on-line lack
of tactile “showing how” to do a task can only bredged by individual
ardour.

Perspectives for wider application and future reseah

It is my impression that many other free softwasmmunities share
many of the characteristics of the Ubuntu hackeracttices | have
described. But because of my inductive approachnhot generalise
on this, though it may indeed turn out that the camity of practice
around the Ubuntu community is part of what infotioa theorists Paul
Duguid and John Seely Brown, extending on Wengen'gept, call a
“network of practice” around the open developmdtitee software.
Such networks consist of more or less disconnemtetmunities which
all share a similar practice, but which to someeiare marked by
different goals and histories, and shared repedaf tools and routines
(Seely Brown & Duguid 2000:141).

If the free software communities indeed share sinubllaborative
practices to a greater extent, then many of mylosians here can be
tested in the many similar projects within the fse&ware eco-system.
As one hacker said, “we are your fruitflies” — paph this is a way to
examine to what extent this statement is true.

The Ubuntu community of practice appears to bekiheé of informal
and empowered learning and creative space thasoffieat Eric von
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Hippel has called a "democratization of innovatiGridn Hippel 2005)
where the development of new ideas and desigrisptaded from
inside the individual companies to wider networksterested and
capable users collaborating for a common intergsthis case the
shared system.

To further examine this, it would be necessarytu$ further on the
role of Canonical within the Ubuntu community, srtbe company
plays a huge part in the development of Ubuntuth bothe building
of the Launchpad infrastructure, the sponsorinthefUbuntu
Developer Summits, and the employment of many efctbre Ubuntu
developers. Canonical's distributed organizatiain wevelopers in
more than 20 countries is an attempt to syntheéez®pen model of
development of the free software communities with¢losed model of
development of the mainstream IT industry to createmmunity that
can harness the energy and passion of interestedogers - both
employed and volunteer - working with a commonrnese in furthering
the cumulative "idea treasure" of free software.

To me, the central discovery of this thesis hashgeovering to some
extent the manner in which the Ubuntu hackers caanhearn, work,
and manage their knowledge on-line. For while tfstesn indeed is
guaranteed by copyright licenses and reciprocadeship to remain a
white box that is transparently open for adoptiod eodification,
other barriers to membership in the community, aghlass, gender
and depth of technical knowledge still remain. BRpghmost of all, as
Gabriella Coleman suggests, because no elegami¢atiolution to
these problems exist (Coleman 2004:517-518).

As | have argued here, it is through opening tretesy to new users
and engaging them in the joint enterprise of thamanity that they
will come to dwell and learn within the system. Exjng the details of
how this learning process comes about and workamihe free
software communities of practice such as Ubuntuthen specialized
technical infrastructure will be a good choice fimther study.
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