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ABSTRACT

Keystone plyers, the company that occupies the crucial hubs,
need to nurture its nhabitants to keep the ecosystem active.M any
modem ecosysems have communitbes of practce where
knowledge is tnsfemed by oollabomtive problem solving,
sharing of ideas, softw are com ponents or configurations. Tn recent
years a w dely spread medim for com m unites of practice is the
use of online discussion boards. This research proposes a m ethod
o analyze the relationship betw een sofiw are eleases and activity
n a community. This paper explains how software ecosystem
Keystone companies can use oftwarr product wlease
management to aultvate communites of practice usihg an
iistative case study. In this case study a comparison is made
between two comm unities n the Android ecosystem . The results
show pesks In communiy actvity conciding with the software
rleases. The rlease not only mvializes the activity of the
developers but the heterogeneous com m unityy in its entirety.
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1. INTRODUCTION

Softw are vendors have becom e networked and ntegrated with
suppliers, resellers, and even custom ers. This phenom enon has
been the enabler for the research field of softw are ecosystem s. A
software ecosystem is “a set of actors fimctioning as a unit and
nteractng wih a chared market for software and services,
together w ith the rlationships among them” [5]. W ihin these
ecosystEm s we can reaognize different wles such as Keystone or
Niche. The K eystone wle w ithin a softw are ecosystem belongs to
the entity that behaves In such a way that its effects propagate
through the entire system . Tn each case, the Keystones occupy
richly connected hubs that provide the foundation for creating
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many niches, rgulate connections am ong ecosystem m em bers,
and work to Increase diversity and productiviy [4]. The N iche
wle wihn a softw are ecosystem belongs to the entity that acts t©
develop or enhance specialized capabilites that differentiate it
from other fim s In the network, leveraging resources fiom the
network whil occupying only a nanow part of the network
itself [4].Among the ecosystem actors are developers w ho use the
pltform of the Keystone player to develop their own products.
Because of their contribution to the ecosystem , developers can be
considered N iche players. Actors n an ecosystem Interact w ith
each other by sharing infom ation about sofiw are solutions, and
by doing =0 becom e part of a community of practice [7]. These
com m unites are notnecessarily lim ited to developers. Ecosystem

enthusiasts, custom ers, or even hardw are vendors can partake in
these com m unities of practice.

The goal of this study is t© analyze the dynam ics of an onlne
comm uniy 1 rlatonship w ith softw are eleases from a software
ecosystEm perspective. By exam Ining the way N iche players are
affected by actions of the K eystone this research contributes to the
body of know ledge on sofiware ecosystem s. The results of this
research w ill provide K eystone players In a softw are ecosystem
w ih new tools to mfluence the community. Providing msight on
the effects that different types of platform releases have on onlne
communites of practice is a contrbution t the body on
know ledge of softw are product m anagem ent. The m ain research
question addressed in this survey is: how do pltform eleases
in pactactivity n an online com m unity of practice?

This research question is answ ered by these tw o sub questions:

1. Is there an effect on communities of practice during a
product release?
Do the effects on a developers community correlate with the

effects on a community with a broader audience?

2.

The rem ainder of the paper is stuctured as follows. Section 2
describes the research method of this case study. Section 3
describes the theoretical background for software ecosystem s,
onlne communitdes of practice, and the rwlationship between
communites and software ecosystems. Section 4 presents a
description of the results of the case study and an analysis of the
data. Section 5 provides the answ ers to the research question and
sub questions. Section 6 discusses this research short com ngs and
fitture research directions.

2. RESEARCH M ETHOD

This research identifies the relationship betw een softw are releases
as an event and activity I an online community of practice. A
case study of the Android ecosystem w ith satistical analysis w il
provide nsight n recunng pattems.



The 1esearch field of software ecosystem s is a rlatively young
field of research . This research needs to be repeated and validated
I other ndustry domains. The research method used for this
research is explicit but can also be genemlized for use n other
dom ains.

The online com m uniy of practice subjectto this research needs to
offer nfomm ation about the members and their activities n a
significant tine mnge so that we have sevemml rleases and
rlease-nterwvals t measure. This research follow s the follow Ing

steps.

1. Conduct preliminary literature research to discover
hypothesis, measurement, and case selection criteria.

2. Construct a list of events in the Android community that
potentially influences community activity.

3. Select one or multiple case study subjects and conduct a
preliminary assessment on the community dataset.

4. Choose largest possible case and construct a scraping tool to
obtain community data.

5. Data gathering using the custom-built scraper and use
Extract, transform and load (ETL) tooling to transform the
cleaned dataset into a reporting tool.

6. Construct a timeline of community activity in the
community.

7. Construct a timeline of Google trend analysis for the
Android platform.

8. Transpose the list of Android related events on the
timelines.

9. Visually analyze the relation of Android related events on
community activity and Google search trends.

10. Explain the effect of Android related events on the
community in the results.

The case study is validated thmough the use of mulbple daa
sources forthe analysis.

21 Casesudy criteria

The Android system is an open source softw are stack form obile
devices that clides an operating sysem wih eight majpr
releases and dozens of sm all releases In the past four years. This
nformation can be obtained through the Android D evelopers
website [1].

Data about software mwleases and community members and
activity are analyzed in this research and need to be obtaned.
C riteria fora com m unity are described below .

e The community has to be active from 2008 until now and
have at least 10,000 post per year (about 30 per day) to
identify trends.

e  The community has to display meta-data about threads
(date, replies, and views).

e The community has to display meta-data about members
(post started, join date).

e  The community has to have post and member data publicly
available on the internet in a sort of structured form in order
to be suitable to build a scraper for.

e The community preferably has an URL structure which
enables an external party to do a preliminary data filtering
on inactive users.

22 Datam Inhgand analysis

The inform ation fiom the selected com m unity is obtamned through
a custom built scraping tool. This tool is similar t a ssarch
engine’ s bots or gpiders that craw 1 the web fornew links. W hen
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given a base URL it filters out relevant mfom ation and URLs on
aw ebpage using textdased pattem m atching in the source code of
the webpage. New URLs on their tum are checked for wlevant
nfom ation, and recursively, new URLs. Relevant inform ation
about posts is filtered out and stored I a tem poral dataset. For
analysis puyposes ETL is used t© stmcture information n a
generalized form at needed for this sudy. The data is saved In a
database and is stuctured asdescribed I Tablke 1.

Table 1. Data structure of mined
Androidcommunity.com messages.

Field MySQL type Description
threadid INT Thread identifier
postid INT Post identifier
member VarChar(255) User who posted a
contribution to a thread
date Date Date stamp of the thread

The data obtained fiom the communites will be analyzed and
stendardized nto a compawble fomat. The sandardization is
done using an Index scale for activity where for every time-
Interval there will be an Index number relhtive to the m axinum
am ount of activity which w ill be indexed at 100% . The ldexing

of activity is a necessary step to ensure the com parability of data
from different sources.

For the data on platform releases w e use the radm ap and version
history provided by the platform owner [1]. Because In mobile
plhtfom s a softw are elease for the end user is alw ays preceded
by a conegponding softw are developm ent kit (SDK ) rlease we
use the release dates of the latter. The availbility of the end user
version differs w ith every canderand m odel o the SDK Elease is
mor suitablk for providing a single point n time which m ay be
conelated wih a change I the actviy of communides of
practice. Especially because the com m unites of practice contain
developers who depend on the SDK for their ol as Niche
phyers, In this paper the m®lease date of SDK versions are
considered as the starting pointof the actual platform wlease.

3. THEORETICAL BACKGROUND

T this chapter we use rlated literature to positon this research.
First, we describe research I the field of softw are ecosystem s.
Secondly, w e describe research in the field of online com m unities
of practice.

The wle of a Keystone playerw ithin an ecosystem is to prom ote
the overall health of the ecosystem [4]. By definition the platform

supplier is a Keystone fimm [3]. Because In this wview we are
Jooking at the effect on platform releases on the community of
practice we hope t© contrbute t the understanding of how a
Keysone player can rmvialize the community and thus the
ecosystEm . For this research it is not relevant who plays the wole
of K eystone as long as it can be identified, so we w illnotget into
the depths of exploring who exactly owns the Android platfomm

and is thus the K eystone player. It is sufficient to recognize thata
phtform is released by a K eystone player and that the rest of the
ecosystem m ay utilize thisnew wlease.

One of the key success factors for companies emplying a
K eystone strategy, like M icrosoft and eBay, did w as appealing t©
a community of people K]. The value of a community is also



evident n the field of product nnovation and developm ent and
has successfully been leveraged by companies, such as for
example Ducatdand ELLilly [6].A communiy perspective In the
softw are ecosystem  Includes extemal developers, dom aln experts
and users. The wle of this comm unity is vial to the health of the
softw are ecosystam and thus forthe K eystone playerw hose health
depends on that of the ecosystem  #4]. In the next section we will
elabomate on (onlne) com m unites and theirdynam ics.

A ctors w ithin the com m unity m ay have different roles. N ot every
person in the community will be a “N iche player”, a partw illhave
more passive wles such as end-users who ‘just’ like to be up -to-
date. Sin flar to Open Source Software (O SS) Communites the
wles of community partcipants are not distinct: all users are
potential developers and thus potential N iche players [B]. Any
modification, Improvement, and extension made to an 0SS
system also influence the 0SS comm unity. The dynam ics of the
0SS and the community associated w ith it can affect the level of
participation a member has w ithin the community. Because of
this, evolution of the community’s topic is in portant for kesping
the comm unity susainable B].

One of the success factors for a platform lke Andrwoid is to
constntly extend the set of features t r=m ain atiractive for the
developer community. I is also a pifall because finctionality
created by the developer com m unity can be ncorpomated o that it
becomes a commodity, thus alienating the developers of that
particular finctionality []. Especially on the mtemet the
in portance of a comm unity of 3™ party application developers has
ecom e central to the strategy of m any com panies.

4. RESULTS

T this chapter w e present the results fiom the case study of the
Andmid communiy and the effects of Android releases on the
activity in the community. This chapter starts w ith the descriptive
resuls. Aflerwards the rmesearch mesults are presented and
explaned.

At the tine of this research the open soure Android system
seem s t© have mulbple active communities. D ifferent Android
communides were selected and assessed based on research
criteria. The community androldcommunitycom was found
capable of supplying proper mfom ation for this research. The
forum orighated as a news and discussion plhtform fiom  the
ceators from the news pltform slhashgearcom . The forum
androidcommuniy com targets people that have mterest I
Android m obile hardw are and softw are for @blets and phones. Ts
users are end users that have nterest n new s fiom m anufacturers
aboutnew phones and operating system updates but there are also
developers for the A ndroid apps.

Google Gmoups is a second comm unity and was considered as a
good complementary source of mformation. I is a discussion
platform prim arily focused on Android developers. Tt is htegrated
I the Android developm ent docum entation because of its Iinkage
o Google. It is in portant to keep n m ind that the userpopulation
of this comm unity is m ore hom ogeneous because it is targeted at
developers.

D ifferent com m unites w ill be affected by new product eleases.
A way to access nformation from the communites is by web
search engine. Google being the leading search engine at this
pont n tin e offers satistics on search queries perform ed. The

meta-data of search trends are used to validate findings in the
com m unides.

This study covers the results of two Android comm unities. Both
communites offer sin flar m eta-data suiable for this research.
The communitdes are both active sihce the begihning of Android
development In 2008. Descriptive results of the sizes of both
comm unites are depicted Tn Table 2.

Table 2. Descriptive statdstics of the G oogle G roups
com m uniy and A ndroidocom m unity com

Metric Google Androidcommunity
Groups
Amount of members 49.245 22.369
Amount of posts 156.241 313.874
Average post/month 3.633 7.300

A list of platform releases was gathered using Android platform
elease notes. The platform release notes also classify the inpact
I of the rlease as a majpr or m nor rlease. An ovewiew of
phtform rleases is depicted I Table 3. The actve versions
column provides a cunent ovewiew of the different Android
versions that have accessed the Andwid M atket h a 14 day
period [2].

Table 3. Android platform releases

Date Platfom C lassification Active
version SDK) versions
2008-09 Andmid1l0 M ajpr Notavailable
2009-02 Andmidll M ajpr Notavailable
2009-05 Andmidl5 M ajpr 19%
2009-10 Andmidl6 M Tnor 25%
200911 Andmid 2.0 M ajor Notavailable
2010-01 Android21 M fnor 212%
2010-06 Andmoid 22 M ajor 64 6%
2010-12 Andmid 2 3 M ajpr 92%
2011-02 Andmid 3.0 M ajpr 03%

-906 -

In this research the focus was prim arily on activity expressed by
the am ountofposts in the comm unity . For hteypretation purposes
the activity of both the com m unites w as indexed on a percentage
scale. The Index num bers of both the com m unities are com bined
nto anew Index called the average comm unity index. To ensure
validity a conelation betw een the tw o datasets is consttucted. The
total dataset has a Iow conrelation of 0,38. Close exam nation of
the dataset mvealed a significant decrease In the actviy in
Androidoommunity com .A conelation of the tw o datasets for the
years 2008, 2009, and 2010 results n a conelation of 0,76. The
stong conelation is hterestng considering the differences
between the audiences of both communites. The conelation
ndicates a rwlatively sin flar regponse on Android SDK rEleases n
the developer comm uniy and a community w ith a much broader
terest.
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Figure 1.The Indexed am ount of activity for each m onth and

the Android platform releases over the years2008,2009,2010.

V isual analysis of the graph ndicates that a relationship betw een
wleases and activity n the community is present. For most
releases there is an Icrease I activity in the community. The
details of the release can affect different com m unites in different
ways. Some mwleases primarily affect application developers,
others enable new hardw are opportunities like @blets and m uld-
ocore processing, and others affect both. Th order to illustate this
we aleo show the rleases of a few notable phones. A s the graphs
show the rleases of phones conincide wih the m®lease of
In portant updates. The gaph I Figure 1 prin arly show s peaks
that occur n both datasets. The classification of the in pact of the
release seem s o have no signifficanteffecton the activity .

A significant result in this graph is the difference of length of
peaks. Peaks 1ange from one or two months to 4-6 months. An
observation is that high peaks high amplitude) typically have a
shortduration.

The findings obtained by both communites are compared to
Google Trend analysis. Google Trends provides data about
popular search queries. Th this research keyw ords are selected and
a weekly search popularity rmnging from august 2008 untlmay

2011 was combined In an average Mdex. The keywords are
selected In a way that they represent popular topics n both the
G oogle G roup com m unity and androidcom m unity com . To ensure
Epresentativeness of the queries a conelation matrix was
constiucted. The conelation matrix described in Table 4 show
higly conelated search trends.

Table 4. Correlation matrix of Google Trend analysis

Android | Android | Android | Andmoid
SDK Phone Release
Android 1 ~ _ _
Android SDK 0,97 1 - -
Android Phone 0,95 0,96 1 -
Android
Rel 0,85 0,88 0,90 1

The popularity of these different search queries is plotted I a
graph com bined w ith platform 1=leases depicted n Figure 2. The
orange line i the graph is the average of the different queries
combined. Visual analysis of the grph indicates that a
relationship betw een eleases and G oogle searches is present. For
m ost releases there is an Icrease I searches In the G oogle search
enghe.

Both of the Andrid communites and the Google trend analysis
ndicate the existence of a wlationship between activity I a
comm uniy and platform releases. There isno visable lationship
between the classification of the impact of the m®lease on the
response of the comm unity. It is in portant to m ention that peaks
In actvity or searchtrends can not be fully understood by new
eleases of the Android platfomm . There seem o be tw o distnctive
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pattems I the activity peaks. There are short living bursts of
activity w ith high peaks thatend w ithin one m onth and peaksw ith
a an aller am plitude that have a longer duration of two or three
months.

5. DISCUSSION AND FUTURE

RESEARCH

Future research m ust Investigate how this factor can be leveraged
by the K eystone player. An In portantw eakness of this research is
to ensure thata certain event is conelated oreven causes an effect
T the onlne community of practice. ndeed, because before the
actual platform wlease, the community is aleady aware of this
pending event, thus activity m ay rise n anticipation. Even worse,
activity may also rse due to mmors of a pending event. O ther
events, such as conferences or hardw are releases, m ay also affect
the community’s activity and coincide with platform releases.

This problem has also been visualized in the figures but has not
been explored in this research. Such ecosystem events need to be
researched o thatw e can es@blish a fiull sstof m easures affecting
comm unites of practice w ithin the ecosystem . In this study we
w ere unable to differentiate betw een events on a detailed level. By
know ing the details of an event itm ay be possible t perform an
Inproved analysis which could explin the differences I
conresponding activity. A study of a classification of the nature of
product rleases In the context of software ecosystem s could
povide a better explanation of communiy response. Such a
classification system may also be used t© fom alize the m eaning
of notions such as m ajor and m nor release. Another w eakness is
the data we used to determ ne activity. In this research we use
posts per timeframe to determine the community’s activity. Forum

statistics show other important factors like “users online” on a

given date. Unforunately we were unable to obtai such factors
and thus the m easure used for activity m ay not be as accurate as
possible.

6. CONCLUSION

This paper addresses the research question: “How do platform
releases impact activity in an online community of practice?” The
results of this research show pesks colciding or follow ing
platform releases n both the com m unites and In the G cogle trend
analysis. Ik is therefore safe to say that platform 1eleases cause
higher activity In online comm unites of practice and icreased
Iterest forthe entire ecosystam .

The results show a positve effect on the activiy after each
platfom release. The overall effect on the communitdes n the
case study is not enough to keep them fiom degrading.O fall the
factors affecting the activity In com m unities of practice the topic
evolution part — In this case a platform mlease - has now been
established . This answ ers the first sub question : “Is there an effect
on comm unities of practice during a product release?”

The activity In a community of practce wih a homogenous
population of developers conesponds to that of the comm unity
w ith a broaderaudience.
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The conelation betw een these two comm unities proves platform

releases have an effect on the entire ecosystem and not just on
N iche players. In addition to the rise n activity in com m unites of
practice, the rse In global nterest for the ecosystem w as clearly
visualized by the Google search trends. This answ ers the second
sub question: “do the effects on a developers community correlate
with the effects on a community with a broader audience?”

A biproduct of this research is the creation of a research m ethod
which is explicitly m entioned in this paper and generalized to the
Jevel that it can be used In other research areas.

The results of this research show that K eystone players can utilize
phtform rleases to inprove the overall health of the ecosystem .
I aloo shows that an inporant factor i online community
research is the evolutionary aspect of the community’s topic, a
factorw hich hashitherto largely been ignored.
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