View metadata, citation and similar papers at core.ac.uk brought to you by fCORE

provided by AIS Electronic Library (AlSeL)

Association for Information Systems

AIS Electronic Library (AISeL)

International Conference on Information Systems

ICIS 2010 Proceedings (ICI1S)

2010

HOW MICROBLOG FOLLOWER
NETWORKS AFFECT OPEN SOURCE
SOFTWARE PROJECT SUCCESS

Xuan Yang
City University of Hong Kong, xuanyang3@student.cityu.edu.hk

Daning Hu
City University of Hong Kong, daninghu@cityu.edu.hk

Robert M. Davison
City University of Hong Kong, isrobert@cityu.edu.hk

Follow this and additional works at: http://aisel.aisnet.org/icis2010_submissions

Recommended Citation

Yang, Xuan; Hu, Daning; and Davison, Robert M., "HOW MICROBLOG FOLLOWER NETWORKS AFFECT OPEN SOURCE
SOFTWARE PROJECT SUCCESS" (2010). ICIS 2010 Proceedings. 205.
http://aisel.aisnet.org/icis2010_submissions/20S

This material is brought to you by the International Conference on Information Systems (ICIS) at AIS Electronic Library (AISeL). It has been accepted
for inclusion in ICIS 2010 Proceedings by an authorized administrator of AIS Electronic Library (AISeL). For more information, please contact

elibrary@aisnet.org.


https://core.ac.uk/display/301349806?utm_source=pdf&utm_medium=banner&utm_campaign=pdf-decoration-v1
http://aisel.aisnet.org?utm_source=aisel.aisnet.org%2Ficis2010_submissions%2F205&utm_medium=PDF&utm_campaign=PDFCoverPages
http://aisel.aisnet.org/icis2010_submissions?utm_source=aisel.aisnet.org%2Ficis2010_submissions%2F205&utm_medium=PDF&utm_campaign=PDFCoverPages
http://aisel.aisnet.org/icis?utm_source=aisel.aisnet.org%2Ficis2010_submissions%2F205&utm_medium=PDF&utm_campaign=PDFCoverPages
http://aisel.aisnet.org/icis?utm_source=aisel.aisnet.org%2Ficis2010_submissions%2F205&utm_medium=PDF&utm_campaign=PDFCoverPages
http://aisel.aisnet.org/icis2010_submissions?utm_source=aisel.aisnet.org%2Ficis2010_submissions%2F205&utm_medium=PDF&utm_campaign=PDFCoverPages
http://aisel.aisnet.org/icis2010_submissions/205?utm_source=aisel.aisnet.org%2Ficis2010_submissions%2F205&utm_medium=PDF&utm_campaign=PDFCoverPages
mailto:elibrary@aisnet.org%3E

How MICROBLOG FOLLOWER NETWORKSAFFECT
OPEN SOURCE SOFTWARE PROJECT SUCCESS

Research-in-Progress

Xuan Yang Daning Hu
Department of Information Systems Department of Information Systems
City University of Hong Kong, Kowloon City University of Hong Kong, Kowloon,
Hong Kong SAR, China Hong Kong SAR, China
xuanyang3@student.cityu.edu.hk daninghu@cityu.edu.hk

Robert M. Davison
Department of Information Systems
City University of Hong Kong, Kowloon,
Hong Kong SAR, China
isrobert@cityu.edu.hk

Abstract

Successful open source software (OSS) projectdresgfficient communication means and a
steady supply of voluntary developers. Microbloggims well as the follower network it generates,
is becoming increasingly popular as an emerging \®&€bcommunication technology in many
online OSS communities. However, little is knowouathow microblogging follower networks

affect OSS project success. Based on theories dfieaam the social network domain, OSS and
virtual team research,we hypothesized two followatwork mechanisms — preferential

attachment and structural holes — which may sigaiftly affect OSS project success, by
improving knowledge sharing and attracting morellfski developers. We plan to empirically

study a microblog follower network in a large o®if©SS community, aiming to examine the
impacts of the two hypothesized follower networlclrarisms on OSS project success. Our

potential findings may provide insights for OSSj@tb managers to better manage microblog
communications and thereby achieve project success.

Keywords. OSS, microblogging, preferential attachment, stmatholes, project success
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I ntroduction

In recent years, the technical and commercial sscoé many open source software (OSS) projects asidtinux,

Mozilla Firefox and MySQL has demonstrated the reaitkgitimacy of the OSS model for software develept

(von Hippel 2001; von Hippel and von Krogh 2003) this community-based model, a large number oélibpers
who are geographically dispersed and rely heaviywarious Internet-based communication technologither

than face-to-face interactions, for collaboratiomi project teams as they create open source geftihe lack of
face-to-face interactions in online OSS developnegrironments means that electronic communicatioasrucial

for efficient virtual collaborations among develop@nd thereby OSS project success. Previous stablieut OSS
project success mainly focused on factors suchigeqt participation (Grewal et al. 2006), develgenotivations

(Roberts et al. 2006) and interpersonal trust (Bleharya et al. 1998; Dirks 1999; Dirks 2000; Stéwead Gosain
2006). However, the impacts of electronic commuimcetechnologies have been rarely studied.

Microblogging as an emerging Web 2.0 communicat&ehnology is becoming increasingly popular in asi
online collaborative communities, including OSS coamities. Microbloggers can publish short onlinet tgpdates
(e.g., up to 140 characters on Twitter) to a grofisubscribers who are known as ‘followers’. Micikaggers and
their followers form a unique and informal commuaion network where microbloggers and their follosvare
‘nodes’ and the “following” relationships betweememn are ‘links’. We define such a network as thiofeer
network which is one of the important features afroblogging. In this network, followers select oae more
microbloggers with whom they may share similar riests, experiences, or opinions about OSS developaral
whom they wish to follow. Therefore, the followeetwork provides a stable infrastructure that ermatiddiower
developers to constantly receive a stream of OS&ldement information from the set of microbloggersom
they selected to follow.

Another feature that significantly distinguishescroblogging from other traditional electronic commuation
channels such as email is its tagging capabilitiser-generated tags are mostly used to categtezieuge amount
of unorganized information on the Internet. ManyBAZ0 websites allow the users to categorize ttmitents by
attaching tags — one-word descriptions (e.g., Flfok photos). The microblogging system providedthg OSS
community in our study allows the users to attaghb types of tags to their messages — project anduat. The
project tag is used to identify the name of the @&3ect mentioned in the microblogging message faadides
the followers with the hyperlink to the project heppage. The account tag help to identify the OSS:ldper
account in the message and also can direct thewleik to the account home pages. Together theyideran
efficient navigation process for the follower deymérs to accurately locate the OSS projects anelde®r accounts
involved in the microblogging messages. In additiiis tagging feature reflects the informatiorusture and
relationships that the microbloggers use whichrigial for the microblog content analysis in ourdst.

In this research, we focus on studying how a micrgdiing follower network affects project successireal-world
online OSS development community called Ohloh (wehloh.net). In this follower network, OSS develaper
(project members) can be microbloggers by publgssimort text messages to their followers. At theeséime, they
can also be followers by subscribing (followingh@t developers’ microblogs. We describe how miayghing is
used by OSS developers through the follower netwmrkadopting the framework of microbloggers’ geihera
intentions developed by Davidson and Vaast (2088%tly, OSS developers post updates on microbkigsut
individuals’ current status, activities and devet@mt progress of the projects they are workingeog. ( releases of
new versions or breakthroughs in solving develognpenblems). Senior developers with many followeray
attract and motivate these followers to contribtatéheir projects through such microblogs. Secondgvelopers
tend to use microblogs to express their most cutrerughts and opinions about others (e.g. appieniaf another
developer’s contribution to their common proje&ych microblogs may promote the feeling of trust eleseness
among OSS developers — and their followers. Thjrdlicroblogging in an OSS community can facilitefécient
knowledge sharing. OSS developers may post quastind problems they encounter in the developmentess
and ask for help from their followers. Fourthly,véepers may use microblogs to release their ematitension
(Nardi et al. 2004). From the followers’ perspeet{i.e. OSS developers in the same development coity), they
can access most recently updated and relevantattn such as answers to specific programminglenab or
development progress of the OSS projects theynéeeeisted in.

However, follower networks that are embedded in thieroblogging technology are still a relatively we
phenomenon and have rarely been studied. In pktjdhere is a lack of understanding on the pakmhpacts of
the follower network on OSS group performance argjegt success. In this research-in-progress pagegim to
take a step in this direction by empirically invgating a microblogging follower network in a largeline OSS
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community — Ohloh - which contains information abd85,000 projects and 636,000 developers. We dasecial
network perspective to study how the follower natnaffects OSS project success in Ohloh. More $igady, we
draw upon open source, social network and commtioicaesearch and hypothesize two mechanisms of the
microblogging follower network — preferential att@meent and structural holes — which will facilita®SS project
success. For the preferential attachment mechanigen,examine if OSS projects containing more popular
microbloggers (i.e. developers who have a largebarmof followers) are more likely to succeed. Irdigidn, we
examine if an OSS developer’s access to the staldoles of the follower network will affect theccess of the
project(s) in which he or she participates.

We claim three major contributions for this resbareirst, this research contributes to the grovatngam of studies
on microblogging and follower networks. Second,gaén a better understanding of how a microblogdaiipwer
network as an informal communication network ae®SS project success. Thirdly, our empirical asialynay
provide insights for OSS project managers to bettanage informal communications like microbloggamgong
developers to improve group performance and thepebjgct success.

The remainder of this paper is organized as folldwshe next section, we review relevant studies develop the
research hypotheses. The third section descrilegldtaset we used. The fourth section introducesesearch
design. Finally, we suggest the possible resultiscascuss their implications and potential conttidms.

Resear ch Background and Hypotheses

OSS Project Success and Communication

Open source project success is one of the mostymicked dependent variables in open source ressanc it is
directly related to the market and technical legicy of the OSS development model. Studies abo& @8ject
success mainly focus on its measurements and detets. Crowston et al. (2003) reviewed studiesualiaSS
project success measurements from three perspeetisgstem and information quality, user satistectind use -
based on the framework of information system suwakeseloped by DelLone and McLean (1992; 2002; 2003)
Corresponding to these three perspectives, theyifiel three types of common project success nreasduom the
OSS literature: 1) coding (Mishra et al. 2002; Sthos et al. 2002) and documentation quality (Crowstt al.
2003), 2) user ratings and opinions (Guinan e1298), and 3) system/software use factors sucluamber of users
and downloads (Stewart and Ammeter 2002). We abdoptad this classification of OSS project success
measurements in our empirical analysis and maotyded on the latter two types.

Another stream of research aims to discover therdghants of OSS project success. Subramaniam Y2009
examined two types of determinants: technical diarestics of the open source software such ascekoof
programming languages, and social factors suchsass'uand developers’ interests of the softwarethiéamore,
Grewal et al. (2006) found that the network embeddss of an OSS project affects its success. lii@dother
researchers have found that the restrictivenesspeh source licenses plays an important role in @&fect
success (Lerner and Tirole 2005; Stewart and Gada6). However, while existing OSS research hasméxed

the impacts of a wide range of social and techrfimetiors on project success, the impacts of comcation are
largely overlooked.

Communications in the OSS development environmagthreavily on electronic media (e.g., forum, nmajlilists)
rather than face-to-face contact (Yutaka et al.020&lectronic communication has been found to ifigmtly
affect the performance of virtual teams througtsttridarvenpaa and Leidner 1999), organizationaitifieation
(Wiesenfeld et al. 1999), and communication netwatriacture (Ahuja and Carley 1999). Jarvenpaa agidner
(1999) found that that when faced with technicalask uncertainty, teams with high levels of trargt able to solve
problems when they are limited to computer-media@amunication. On the contrary, teams that didaubieve
task-focus in their communication reported low levef trust. In addition, Wiesenfeld et al. (1998und that
electronic communication are particularly importamthe creation and maintenance of a common itjeatnong
decoupled virutal teams. From the network perspecthhuja and Carley (1999) found that the fit begw virtual
group/organization task and communication netwatrkicture is associated with members’ perceived grou
performance. In general, these studies have eseblistrong links between communication and virteaim
performance. However, there is little researchheninpacts of communication on virtual OSS progrcups.
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Microblogging and OSS Development

Microblogging as a new internet communication tedbgy has drawn more and more academic attentiorescent
years. Existing microblogging studies mainly foarstwo aspects. One is about the microbloggersivatibns
(Java et al. 2007; Zhao and Rosson 2009). DavidsonVaast (2009) explores the benefits of microfilog by
professional technology bloggers. Zhao and Ros8089) argue that, comparing with other digital caimimation
technologies (e.g., IM, email, and blog), microlgogy can promote collaborations in professionaatiehships
through strengthened common grounds, a feelingoohectedness, and exchanging acknowledgementsgthrou
follower networks. The other types of research mafucused on the design and usage of microblogging
technologies (Courtenay Honeycutt 2009; Janseh 2089). However, there is little research abbet impacts of
microblogging and its follower network on team penfiance, especially in OSS projects.

A Social Network Perspective on How Microblogging Communication Affects OSS Project Success

In recent years, as more and more OSS developeselio communicate and collaborate with each dther
network form through online communities (Hahn et 2008), social network analysis (SNA) has become a
important approach for modeling and analyzing wasicelationships (Crowston and Howison 2003; Grestadl.
2006; Hu and Zhao 2008a; Hu and Zhao 2008b; Jial.e2005; Madey 2002; Wagstrom et al. 2005). SNA is
particularly useful in modeling and analyzing fastthat are associated with dyads (i.e., a panodes) rather than
individuals. In SNA studies, two network mechanisareferential attachment and structural holeavetreceived
great attention and have been suggested to affedbtmation and performance of virtual teams. Thes propose

that these two mechanisms in the microbloggingfedr network will influence OSS project success. &plore

how the follower network relates to these two nekwvonechanisms and as a consequence affects project
performance in more detail below.

Preferential Attachment

In social networks, preferential attachment (Albantd Barabasi 2002; Wasserman and Faust 1994} refdhe
process that nodes already having many links are tik@ly to attract new links. In other words, @de with a high
degree (i.e. the number of the links a node hab)radeive more new links than a node with a lovgree. This
process, also referred to as “the rich get richeill eventually generate a network with a powerldegree
distribution. Barabasi and Albert (1999) first posed a mathematical model for the (degree) pretiaten

attachment process, assuming the probadm{‘)} that a new node will form a link to noddepends on (is linear in)
the degreek, of nodei. Based on this model, several studies (e.g., Hu Zmo 2008a; Hu and Zhao 2008b)

examined the degree distributions of OSS collamratetworks using regression techniques and fahatithese
distributions follow the power law. Networks whitlave power law degree distributions are descritsetlaaing
scale-free toplogy.

Recent research has discovered scale-free topatomany OSS developer collaboration networks (Hd Zhao

2008a; Jin et al. 2005; Madey 2002). Madey (200f)dacted one of the first empirical investigatians the

topology of an OSS developer network extracted fi®ourceForge.net. He modeled the developers woring
projects as a collaboration network and found that network displays features of scale-free togploA more

recent topological analysis (Jin et al. 2005) @f tollaboration networks in SourceForge.net alsoaliered similar
scale-free features. These findings indicate thatederential attachment mechanism may have a grgact on

OSS developers’ project participation choices (IHd Zhao 2009) and thereby may significantly aff@e&S group

performance and project success (Hahn et al. 2R0Berts et al. 2006).

Based on the above findings, we conjecture thaflepretial attachment process in microblogging neksalso
positively affect OSS project success by boostingjggt participation. In the preferential attachingnocess,
prestigious microbloggers with large numbers ofofwers may attract more new followers than commdSO
developers. Since most microblog updates are aldnat | (the microblogger) am doing” (Zhao and Rms2009),
the new followers are largely exposed to the ptopvelopment activities of these prestigous mikrogers
through their suscribed microblogs. These real-tipedates enable the followers to develop more ateusind
timely perceptions of the microblogger developetkao and Rosson 2009) and the projects they workSaoh
perceptions are critical for OSS developers’ projgarticipation choices (Hahn et al. 2008; Hu arh@ 2009).
Over time, some of these new followers may becom#ugs about the projects and decide to particifzate
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contribute to these projects. Through this proc#iss, more followers an OSS project has, the mortenial
participants it may have in the future. These mtsj¢hen can greatly benefit from this steady sppplparticipants
and their contributions, thus having a higher cleaiocsucceed in the long run. Therefore, we hymitkehat:

H1. The success of an OSS project is positively relédethe average number of followers its microblagge
developers have in the follower network.

Accumulated Advantage

Preferential attachment process is largely baseth@fiMathew effect” in sociology which is also eft termed as
“accumulated advantage” effect. The accumulatedamihge phenomenon is that individuals who alreagy o
certain economic or social resources can leverag® to gain more resources. This phenomenon watscfiined
by Robert K. Merton to describe how famous sci¢nitidten get more credit than a relatively juniesearcher with
similar work (Merton 1968). In social networksjstleffect enables nodes with accumulated advantagesrtain
attributes to be more likely to attract new links.our study, such attributes are definecaesumulative advantage
factors

Unlike previous research about accumulated advantddch mainly focused on its effects on the wredenmunity

(Merton 1988; Merton 1968), we focused on the inpat OSS microbloggers’ accumulated advantagethein

followers. This is because the assumption is thandividual under the influence of another persomtcumulated
advantages must know about that person and hiathemtages first. The microblogging follower medkanin an

OSS community is a strong and clear indication thatfollower has certain knowledge about the niitygger he
follows (suscribes). Thus we conjectured that pgests microbloggers with accumulative advantageg.,(€©SS
coding experiences, community reputation) may eittraore followers and have a stronger positiveuifice on
their followers’ project participation decisionsathcan common (not prestigious) developers. Thécetan boost
project participations among these followers aretghy contributes to project success over timethat project
level, this effect can be summrized as - the higheraverage levels of accumulated advantage (jpeolfogger) a
project has, the more likely this project will seed. Therefore, we hypthesize that:

H2. The success of an OSS project is positively reladethe average level(s) of accumulative advantigié
microblogging developers have within the followetwork.

Structural Holes

Structural holes theory suggests that a team mésnability to access a variety of information amources in a
social network strongly affects the team’s perfanosa (Burt 1992; Burt 1997; Burt 2004). Such infotioa and

resources from a diversity of sources provides ogtwenefits that are often additive rather thaerkapping to the
team (Burt, 1992) especially when nodes are coedeitirough weak ties. A series of organizationadlists have
discovered the positive effects of network struaitioles on organizational performances in termgobvation

(Ahuja 2000; Johnsson 2000) and learning (Hins2019%alsh 1995). In the context of OSS developmeéan et al.

(2007) have explored the effects of structural figtecollaboration networks on project success.t@oy to the

findings in related organizational studies, theyrfd that developers’ access to brokers in the lootktion network
is negatively related to project success. Theyeddhat, unlike organizational networks, the relahips in OSS
collaboration networks represent “channels thatusély and imperfectly facilitate knowledge andoimhation

spillovers”. The OSS developers who have access \tariety of resources would not have brokeragetitsnas

structural holes theory suggested in organizatishadies, but would incur costs of transferring \wlealge across
project groups. However, their empirical analysisstructural holes, as well as many other netwtrlies on OSS
phenomenon, suffers from a major limitation by orfycusing on collaboration relationships/links. $le
collaboration links are often derived by the joparticipation in a common OSS project between tweetbpers.
When the project is very large (e.g. Linux), it n@yntain thousands of developers generating tetisoosands of
collaboration links. Most of these developers mayaven know each other. Therefore, such derivéldbmration

links may not effectively represent the underlysogial relationships among OSS developers.

In this study, we focused on microblogging followiks rather than collaboration links for two reas. Firstly,
follower links are directly set by follower devekns indicating stronger underlying social relatiups than
collaboration links. Secondly, the flows of OSSated information and knowledge are directly assediavith the
follower link since it is derived from microbloggincommunication relationships, while informatioovils within
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the OSS collaboration networks are often diffitcalimeasure. We suggest the structural holes iovielt networks
affect OSS project groups in the following way. A8S project member may gain innovative ideas ofulise
resources from individuals outside his close ci{diéen project members). This is because suctviithgials often
possess information and resources rather diffefremh what the group members already had and themsby
facilitate innovations.

Therefore, we still follow the findings of relatedganizational studies on structural holes and thgxize that:

H3. The success of an OSS project is positively relttethe level of its members’ access to brokersuph
structural holes in the microblogging follower netk.

To measure a node’s access to the structural holes network, we utilized the network constraintasare
developed by Burt (1992), which effectively measusenode’s lack of access to brokers in a netwidik. access to
brokers through structural holds calculated as one minus a node’s network caimstvalue. The function we use

. 2 o . ,
to calculate the access to broker measur_‘e—uazj (piHZ:q PqPg) ~d#1, ], wherep; is the proportion of

i ’s direct links invested orj , and Zq P, Py represents the sum df's indirect links in contact withj via g.

Dataset

The dataset used for this study was collected feolarge online OSS community - Ohloh - throughviteb 2.0
based application programming interface (API) (Al al. 2009). Ohloh is a community and a frediputirectory
of OSS projects and developers. It collects variings of information about OSS projects and degwete from
public software version control systems such as @8 Subversion and provides underlying softwarériose
based on that information. For example, Ohloh ctdleroject activity data and keeps track of evdrgnge made
in an OSS project, including what was changed, wihevas changed, and who made the change. Basddabn
information, Ohloh calculates software metrics saslihe total number of changes (commits) and carhradio. In
addition, Ohloh encourages developers to add, adlit discuss OSS projects in its online social-neking
community. As of April, 2010, Ohloh listed inforniat about 435,000 OSS projects involving 636,000tpers.
It was reported as the largest directory for opmiree software projects in 2009 (Cook 2009). Th@sgects range
from well-known open source software such as MyS&pd Mozilla Firefox to lesser-known efforts such as
CakePHP. Most of Ohloh data such as kudo linkhadl time information indicating when the data isated or
collected. Ohloh also keeps historical data on nuatg items such as project activity informatiod &ines of codes.
Such information is crucial for our longitudinal aysis on the preferential attachment process ifol®h
microblogging networks.

Ohloh is owned and operated by Geeknet, Inc., whish operate several other top open source wed sitch as
Sourceforge.net - the world’s largest open sounofevare development and distribution environmenbwdver,

Ohloh is not a forge and does not host open soprogcts as Sourceforge.net does. It focuses aievety,

maintaining and analyzing publicly available infation about open source software projects and dpees.

Therefore, it provides a comprehensive and uniceteo$ OSS development-related information whichneg

available at any other OSS web sites including &farge.net. Such information includes OSS devekgeoject

participation choices, location, nationality, pragming language preferences, development actiyviied project
statistics such as total lines of codes.

Ohloh Microblogging Data

In addition, Ohloh provides a microblogging tool iefh enables developers to publish short text miomb
messages to the community. Figure 1 is the ergigtion diagram which shows the relationships antbiegmajor
data items in the Ohloh microblog dataset we ct@i:cWe describe these relationships in detaibbevs:

B An Ohloh developer can choose to subscribe (follamy) microblogger in whom he or she is interested.

B All the microblog messages published by microbloggeill be included in the follower’s news feed.
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B All microblog messages are in XML format. All thames of Ohloh projects and developers can be tagged
the XML tags - <project> and <account>. Theref@e,Ohloh developer can also choose to follow aifipec
project and subscribe to all the microblog messadesh contain the name of that project.

Participate

follower PO
Elg receive

tagged at tagged at
subscribe developer O—— message pO——<] project

publish

VAN

Microblogger

Figure.l. The Entity-Relation Diagram of Ohloh Microblogging Data

Along with other OSS relevant information such asjgct activity information, we use statistical imeds to
analyze the relationships between the two typdg/pbthesized network factors and OSS project sgcces

Data Collection

We developed a set of Java programs to automatigary and retrieve data through the API providgdDhloh.
Figure 2 shows the sample data for microblog messagbscribed by a developer in the Ohloh commusSityce
all retrieved data items are in XML format, a pags@gram was developed to parse them into a ds¢aba

<?xml version="1.0" encoding="UTF-8" 7>
- <responses
<status>success</status>
<items_returned=30</items_returned>
<items_available=30</items_available >
<first_item_position=>1</first_item_position=
- <result>
- <message uri="https://www.ohloh.net/accounts/andy/messages/78987">
«1d>78987 </id>
<account uri="https://www.ohloh.net/accounts/andy">andy</account>
<avatar uri="http://www.gravatar.com/avatar.php?gravatar_id=d0f8cc936646a7fabf4c0810ea7ddc84" />
«created_at>2010-04-30T20:17:427 </created_at>
<body >Installed an Intel X25-M 80GB in my new MacBook Pro yesterday. #rake tests are only slightly faster {6-7%)
which is a bit of a disappointment but apps do indeed open quickly. Thing I'm appreciating most: my machine is
almost silent now. </body >
- «<tags>
<project uri="https://www.ohloh.net/p/rake">Rake</project=
</tags>
</message >
- <message uri="https://www.ohloh.net/accounts/xen_com_mgr/messages/77314">
<id=77314</id>
zaccount uri="https://www.ohloh.net/accounts/xen_com_mgr'>xen_com_mgr</account>
<avatar uri="http://www.gravatar.com/avatar.php?gravatar_id=29bea7f327279f06ba093e2311c80895" />
<created_at>2010-04-23T14:22:08Z </created_at:=
<body=#xen Xen Summit North America at AMD - NEXT WEEK!!!</body =
- <tags:>
<project uri="https:/ /www.ohloh.net/p/xen"=Xen</projects>
=/tags>

Figure 2. Sample Microblog Data Retrieved thr ough Ohloh API

Resear ch Design

In this study, we propose to use statistical (regjom) techniques for analyzing the impacts of tiie types
hypothesized network factors — preferential attasinfiactors, accumulative advantages and strudiotek factors
— on OSS project success. We then extracted & sentrol factors from Ohloh dataset based on previresearch
on OSS project success. We also plan to adoptppederegression model to examine size of effegidamed by
the two hypothesized network factors. In additioe will take a longitudinal perspective on thesastoucted
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variables in our analysis since it would be neagssastudying the impacts of preferential attachimgrocess on
OSS project success. Here we introduce the depeaddrindependent variables constructed usingfdata Ohloh
community.

Dependent Variables

We constructed several dependent variables usiighQfata based on previous studies (Crowston €2003;
Crowston et al. 2006; Mishra et al. 2002; Stameloal. 2002) to measure OSS project success. Wiaynfallow
the set of the system use measures developed ws@no et al. (Crowston et al. 2003). System ustfaaneasure
usability and user satisfaction of the open sowafevare. We will adopt and apply these measuraienOhloh
dataset to construct the dependent variables imgjutie number of users, average rating scoreratmy response
rate for an OSS project. Sampling time periodsdfita collection will be conducted our Ohloh datdkat we have
captured the data that record relevant indicatorsahalysis on project-level one time every morthose data
could help and enable us to conduct longitudinalyais as it is recorded once a month.

B Average Rating Score: A floating point value from 1o 5.0, representing the average value of &thga by
Ohloh community members. 1.0 is the lowest possiitiag and 5.0 is the highest possible rating.

B Number of Users: The number of Ohloh community mersbwvho used this OSS software project. (Each
Ohloh member can specify the OSS software he ousée in his or her profile web page.)

B Rating Response Rate: The fraction of the Ohlohsusiean OSS project who rated it.

I ndependent Variables

First, we construct the Ohloh follower network Imgluding the developers (both microbloggers antb¥adrs) as
nodes and their subscription (following) relatioipshas links. In the Ohloh community, the microlgomy tool only
allows microbloggers to post messages to the fatswlimiting information flows from microbloggets the
followers in the follower network. We define thalirk in the follower network always points frometfiollowers to
the microbloggers. . In addition, we constructed types of network-related factors from this folemnetwork -
preferential attachment factors and structural fexd$ors - along with a set of control variablesdach OSS project
in our dataset as the independent variables.

Preferential Attachment Factors

Average project follower in-degree: It is calculated as the average number of foll@ngemicrobolgger haswithin
the OSS project under study.

Accumulated Advantage Factors

Density of project follower network: Density is calculated as the number of followedinks divided by the
number of possible links within an OSS project.

Average coding experience of microblogger: It is calculated as the average number of comfnés contribute in
writing source code for one time) per microbloggethis OSS project. The assumption is that prgjedth more
experienced microblogger may attract more skilifevelopers through the microblogging follower natwo

Average OSS community experience: It is calculated as the average number of monts microblogger
contributing for this OSS project.

Microblog message counts: It is calculated as the number of microblog messaghich contain a specific project’s
name. Thus, more message counts may indicate ecpsopetter publicity.

Average updates counts: It refers to the average number of messages jpeloliby the microbloggers in an OSS
project. This measurement may indicate the levehiofoblogging activity within an OSS project.

Follower network age: It is calculated as the average number of monthanwcoblogging activity per
microblogger within an OSS project.
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Structural Hole Factor(s)

We constructed the structural hole related independariable usingthe access to brokers through structural
holes” measure reviewed in the research background secliuis variable represents the level of a develspe
positional advantage in accessing the structuréd bb the follower network in order to gain noveidauseful
knowledge. It is calculated as the average valuh@faccess to brokers per node in the followewort within a
project.

Control Variables

The selected control variables are mainly projeetracteristics and have been studied in previcsesareh on OSS
project success. In our analysis, these variabksdnres are calculated at the project level (pejeg). They
include the total lines of codes, total time effoand total number of commits invested by all paoéting
developers, comment ratio (i.e., the fraction ¢dlttines of code which are comments, measuremtiiatainability
of source code), number of participating developersgth of project description, types of licensss,

Discussion and Future Work

In summary, this proposed research aims to exathmémpacts of two microblog follower network menlsns —
preferential attachment and structural holes — 8% @roject success. Our study is based on thefooigsmultiple
domains including communication, OSS project sugcsscial network theory, and virtual team perfanog In
addition, we conducted an empirical investigatidérihe follower network in a large online OSS comiityinOur
proposed research has both theoretical and practo#ibutions. Theoretically, it contributes teetresearch about
the impacts of communication on virtual team perfance. It also helps us better understand the mirha of the
follower network and the microblogging phenomennrgéeneral. Empirically, our study may provide ity for
OSS project managers to better manage microbloggingnunications, aiming to promote project pubyicéttract
more quality developers, and gain more useful aneinknowledge through structural holes. The lcgmgnt goal is
to achieve better OSS project success by buildiogermfluential and resourceful microblog commutima.

Our future work consists of three parts. Firstlyg meed to finish data collection from the Ohloh owmity and
process data to construct the follower network #mel variables. Secondly, we will statistically arza the
relationship between the OSS project success Vasiaind the two types of proposed independenthiagaThirdly,
based on the findings from the statistical analysis plan to devise effective strategies for OS§euat manager to
better utilize microblogging tools in Ohloh, in erdto promote project publicity, attract participat and improve
knowledge sharing, eventually achieving bettergubguccess.
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