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How do community-based FLOSS projects organize their work?

BibDesk: A community-based reference manager for BibTeX, running on OS X.
Four years participation: Experience suggests individual, layered work and R )
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Collaboration pattern in Production Work

ArC h |Va I Stu dy Duration in Days Classification of Tasks by number of unique participants doing

T e e production. Dominance of Solo Work is strongly evident.
Fire and Gaim: both — ——l|== @E —= Coded Actions e
community-based instant —==_||==||= ||= z[oloo] (o [[IsRORHENL/ CHINSEE————————————— OTher tasks chande the coadebDase 1O T R U
messaging clients, relatively = B l=_| == @5 of contribution they g =
successful in period studied / S I N/t make to the Task. i
Task / Note that a single Task Task L o Polishing Production i?:p(jl;l{l changes that improve (f();<' Production contributions (bypos ('iix{:(lm:’:lﬁons Action Type
Organized all archives into e ]| o | [ Classified the Tasks R - June 2003 (Email) [ R
ACtlonS U nderta ken aS part Of t‘ﬁiﬁ:;’;i‘:é:;‘g \ ‘ > aCCO rd | ng tO the Documentation Work iﬁfi,‘;lff}fi documents the code, application or activities. Inclides pointers across I really want to use this, but the conditions have never quite been right - either | was J.r z: nnnnnnnn
e . A ChangeLog/README only SVN commit. waiting for ... RSS+RDF (now looks like it'll never happen) or ... an XML bibliographic file .
TaSkS (ChangeS tO Shared [—] n U m ber Of pa rt|C| pa ntS Planning Work l‘l‘;:}fgjj:;;}{'};)‘;;};"fs one's own future activities (others is more likely to be format ... (could happen now, but | ran out of free time). :
outputs) = undertaking different et T m—m—"0e Jan 2007 (Email with patch).
= — I Code Information It was much easier than | expected it to be because the existing groups code (and search
typeS Of ACtIOﬂS Provision glrou%s ci)ode) we;s \;ery <7lasy to extend. Kudos - | wouldn't have tried it if so much hadn't Tasks Ionger than 100 days show early Supporting WOI’k, often
Testing Work Testing application functionality. This includes requesting more information from n n Vi . . 0 0 ]
Dt oo i Thaiay o SOEGHE requests or 'votes'. Production work is clustered; it begins
when other work has made the task easier.
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hy do they work this way?
| I | f | | | |
A rational choice model of participant decisions
Background :
. . S e of i dividusl mativat both Solo Work: Solution 1: Co Work
esearch on motivations in ighlights the role of individual motivations, bo . - :
N . gniig . . | OV . Individual, Layered, short and small work is possible
extrinsic (e.g. working for useful software, scratching an itch) and intrinsic (e.g. learning or [ Newreawe |
fun). The FLOSS environment has little, if any, claim on the time of participants; participants N e
5 5 . . . c . 5o Interpersonal eeded Ste
are volunteers (even if they are working for a firm, the project itself has little coercive ability). — I dependency Noeded ot
0 c 5 c 0 0 . A W u
The model presented here is a simplification to explain the dominance of individual work | rJ v
and clarify the function of deferral. It is based on a rational choice model grounded in the | I Time 1 T Time 3
expectar?cy-valance model of motivation. Only the simplest model, which makes Time 1 Dev Time S Dev Time
assumptions that make the task hardest for the project is presented here. Many of these « Reliance on others to achieve a payoff makes your link from
assumptions are eventually relaxed, allowing, for example, learning motivations to drive performance to outcome dependent on their link from effort to
production without immediate payoff. ... but complex work is restricted « performance.
Assumbtions _ _ (Participants can only build a single block) « In algebraic terms their e—p becomes your p—0 |
P Graphical Notation Concurrent co-work also increases coordination costs, which can be
Table 7.1: Model Assumptions (/shows which are later relaxed) aray shows | ? The cod t ° mOdeIed das an addItIOna| r|Sk Of fa”ure at e—>p
: : e iy e s therefore no payoff Sequential co-work would avoid coordination costs, but introduces a
ssumption (Justification cpendenc ependenc s ) .
it e S i e E— IM protocol library — <alv$ys> (e o g2 o ; (gray but dotted border) payoff delay discount
1 v/ Participants will only work for a utility payoff (Parsimony) above has no Network Stack r
2 v Participants are motivated only by their own use of the software (Parsi., Lit. and Exp.) ‘user payoff \ Missi
3 Participants are good, but not perfect, judges of task complexity (Parsimony and Ezp.) . 18S1Ing
4 Participants know the limitations of their judgement . functional dependency
(expectations approach reality) (Parsimony and Ezperience) (l?li)dd}(’lsea;‘:h h}gs gj;nglg?a}li (no border)
Other Assumptions ependency on Bu ispla
5 v Al participants have the same set of skills I;nd availability (Parsimony) Buddy Search -«
6 v Participants only know their free time for the next turn (Parsimony and Experience)
7 ; There are no exogenous sources of code or solutions (Parsimony) Buddy Display e Eud il o mebee o
8 Partic.ipar%ts can build on existing layers without assistapce from authors (Ezperience) payoff dependency on Buddy Th " . .
9 Contributions are always shared under an open source license isplay (erav to era Is re -States th e ro b Ie m Of COI Iectlve ACtl O n = u
(non-revokable, no royalties, allows derivative works) (Parsimony, Lit. and Ezp.) Display (gray to gray) p SOIUtlon 2: Defe rral as novel SOIUtlon
Decision Model | » Complex work is deferred (accepted as desirable but not attempted.
: New Feature :  Other, less complex work is undertaken as individual work
' Needed St ot f :
Expectancy-Valance ‘ ceded Step  Participants eventually realize that the less complex work has made the
pd | of y tvati | r\ H complex work easier, and it can now be undertaken as individual work
Mmodel O mMotivation
Time 1 Dev Time Time 3
New Feature
Participants choose between working to realize utility from the application or spending Feature C N Feature C
0 0 : : . ] J as an alternative to
their free time elsewhere. Complex problems like this are a common reason for working | H =
_ N together; but what are the motivational impacts of co-work in the Time 1 Dev Time Time 3 Time 3+ Time 4+
The expected payoff of working depends on the expected utility of the outcome, FLOSS context?

conditioned by the expectation of successful completion of work.
Two quite different solutions were observed in the empirical work

E (Bchoz'ce) = b (Uoutcome) X B (P(6 5 p)) X b (P(p : 0)) above.
Expected payoff of Expected utility of Expected probability that effort will Expected probability that performance
working improving lead to performance will lead to payoff
application (i.e. chance of writing code that (i.e. chance that your code improves the
works) application sufficiently to get payoff)

So What?

Theoretical Implications Conditions for Attempted Adaptations

There is a debate in the Management literature regarding the determinants of interdependency; does it flow from - Wikipedia
task requirements, or is it an emergent property? This work adds a focus on the resource environment, arguing F LOSS COI Iaboratlon Highly similar: layerable, rewindable work, low-upfront investment, past

that volunteer work without upfront capital, together with a layerable task undertaken through lean media WOTK IS noniey orkal ead i O e e
communication. Instantiation and Distribution are near-instant, but

. : . In
articulates well with low interdependency work. | Ultralow upfront investmgrit bandwidth costs can be high. Work appears largely individual.
i i 2 ngltynemell 7 e i, worls Open Hardware
Model —— Coordination i 3  Past work is available, non-revokable and non-exhaustable !Effort tp Qpply FLQSS pri_nCipleS to hardware. Hampered _by SIOW_
e Definitions — S - mstantlatloq and dlStI’IbUtIOﬂl costs. Work has_ focu_seq on informational
|—Fn»‘ Performance | / \ Performance l Defiitions | *—| (ptront capial o | Output representations (e.g. blueprints) and informationalization (e.g. FPGAS).
Oie l 1;) — 5 Instantiation is ultra-low cost and near-instant Policy Advocacy
Unchanging Dependencies Pt s A N | ADpld | | towiness || aividua N e ] 6 Distribution is ultra-low cost and near-instant Some urge a FLOSS approach to democratic input, such as calls for
N e R — (o Jayeraity Proferences comment on legislation. Hampered by low layerability and in-direct,
o — — Process delayed payoffs (payoff is in impact on process, not immediate work).
e.g. March and Simon (1958), Mintzberg e.g. Shea and Guzzo (1989), Wageman Contribution of this dissertation g %Z:i fsa?e\t;v?naaz%ﬁza(;hed Ll Commercial SOftwar_e Developmen_t :
(1979), Thompson (1967), Van de Ven et (1995), Wageman and Gordon (2005), Efforts to adapt FLOSS to internal, commercial environments (e.g. Inner
al (1976), Malone and Crowston (1994) Rico and Cohen (2006) 9  Work and communications are observable Source) face issues with up-front investment and deadlines, undermining
10 Communications support temporal mode switching immediate payoff motivations and usefulness of deferral. Hybridization

undermines some of the factors that make FLOSS work.



