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Table 1 Overview of SIA and its seven sequential steps (S1-587) along with related descriptions and examples

Step Dieseription

Determine the purpose of the analysis process Purpose could include:
— Understand how an ecosystem is set up in terms of power structure and general
collaboration patterns
— Idenuify potzntial partners or eompetitons as input i contribution sirategies o
collaborations
— ldentify stakeholders with aligning or conflicting agendas in regard 1o RE-related
activities and negotiations
— Idennify influential stakeholders wo learn from in order to raise one’s own influ-
ence in the 088 ecosysiem
Limit the analysis" scope based on its purpose Regards boundaries for what data that should be collected and is determined by the
purpose of the analysis process. For example, is the interese limited wo:
—a certain component of set of features of the 0557
— a certain individual or set of stakeholders™
—a certain tme period or set of releases?
Mine requirements arifact repositories Refers o the main repositories through which stakeholders interact in regard to the
RE process. For example,
—IRC or other chat-based communication
— Issue trackers
- Code review
— Software code repository
— Discussion boards
Classify individuals per their affiliation Concerns identification of organizations o which individual developers are affili-
aied. For example, by
— Interacting and studying the communication within an O88 ecosystem
— E-mail domain analys
— Heuristically through social media and public electronic sources
— Identity pattern matching
If nov affiliation can be found or exists, the individuals can either be considered
either as individual stakeholders or as an aggregated group
Create stakeholder interaction networks For each requirement artifact repository, a directed and weighted affiliation network
15 created. Stakeholders are represented as nodes and are connected by edges if
they have interacted on 8 common requirements artifact, e.g., commented on the
same isswe of mail thresd. To refleer invesiment and influence, esdges are weighted
based on the size of each stakeholder's participation
Create influence profiles To characterize stakeholders' influence on the RE process in the 088 ecosystem,
a set of network centrality measures are calculated based on thee imeraction
networks, and used to create an overall influence score. Together, they form an
nfluence profile for each stakeholder. The centrality measures include:
— Out-degres centrality
— Betweenness centraliy
— Closeness centrality
— Eigenvector centrality
Influence analysis of stakeholder interaction networks  Based on influence profiles, stakebolders are ranked on overall influence score, and
cross-compared on the centrality measures. Stakeholders of special interess are
investigated further in regard 1o their relationships. With qualitsiive anal f
stakeholders’ agenda alignment with the focal firm’s, stakeholder mapping can be
used with the inAuencefalignment matrix. The analysis should be directed by the
purpose defined in §1
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Table 2 Nerwork measures describod from 2 general perspective as well as and how they can be interpeeted from a RE perspective in regasd 10 stakeholder influence

Measure Description Sukeholder Influence Interpretatson

Ouwt-degree cemrality  Refers 10 bow well connectad the focal actor &5 and considers the out-going edges  Oul.degree centrality s geaerally comsiadered as & measure of activity that can sien
torward s adacoat actors, where the focal acsor is the transmittor (source) for tify “where the action ix"” 2nd highlight the most vissble actor in the network |22
the edges. With woights considorod., thes mcavare refers 10 the sum of weights With weights comsiderod. 3 high ost-dogroe contrality is an indication of influcnco
attached 10 the oetgomyg odges of the focal actor [42]. With besary edpes con- on adjacent stakeholders as the focal stakehaolder has participated in 2 karge part i
saderod, this measure rofons 1o the sumber of cutgomg edpes hetween the focal the requirement artifacts which they bave iacractiod with | 25], Thas particspation
actor and its adjacent sctons [44] can be viewed as the focal stakieholder's opumscns b the RE process of the OSS

ecosystem. In both cases of weighted and binary edges, a higher out-degree may
also indicate a higher nmmber of options or opportumities for qualitative contacts,
16, 0 know the key stakeholden to infiuence and create traction with om a cortain
e Foe bimary edpes specifcally, il muy further indbcane a bagh kevel of activity
through 2 number of callaborations, but sl to which the focal stakeholder has
expressed its opinions

Betweenness centralny - Refers 10 the extent 10 whach the focal actor lies om the shortest path between pars  Betweenness centrality is & measure of controd and coordination as it highlsghts
of ather actons, With woaghtod adges commaderad, it refiors to the shortest path actons who s om the shortest, and sometimes caly, commumcation paths or
with the lowest vems of weights [46, 47) With bunary edges comadered, # refon revosece flow betwoen masmy others [ 22]. Hence, sakeholden with a bagh
o the shortest path in rogand 1o the least masbor of adges [44] Betwocsscon contrality may contrul and cocedinate the information flow abost

requizements, and interactions between other stalehodders. The focal stakeholder
could be charactenzed as having a central position in the ecosystem, ¢.g., in
regand to project management and governance. Oshers may be dependent on the
focal stalkicholders %o relay the information and 10 set up coamoctions. Further, the
centrality alvo mndicates the ahulity to 50t 2« an inlcrmodiary that can inflecnce the
conicat of the mfarmation, and whoe 2 reaches and when, to betier serve per-
soeal prsonties. When 2 stakeholder is the only one, or cae of very few, lnlang
two or moee parts of a ncrwork, they are commonly refierred %o as brokers as their
possabality 1o infleence is very high [24, 28]

Closeness centrality Refers to the inverse of the sum of the shortest paths from the Socal actoe 1o all Closencss centrality iy & measure of efficiency in contacting others and spreading
others in the network. With weighted edges considered, it refers 1o the shortest but also recerving. information in the network and hence an actoes” abulity 10
path with the Jowest sum of weighta [46, 47). With bisary edpes considered. nflucnce others [24). Hence, a high closeness contrality indicates that a stake
it reders 8o the shortewt path in repand 0 B least number of edges [44], This holder is cficsent in specading and roccrving mformation abost 3 roguarcment
measure only coesadens those actoes that are connectied 10 the wmne network 25 0o and froms the rest of the sctwork of sakeholden. Thes efficiency allows the
the focal acsor | 24). For discossecied actoes, the measure in eadefined a the focal stakeholder 10 move exsdly commmnicate its agenda ca the roguirement and
distance w mSmaie maeract with othery, €.g.. in negotiatsons and lobbying. The focal stakeholder

cosld, herofore, be characierired a being close 1o other stalicholden and more
ndependent. Thus further minimizes the risk of intermediarios mflucnciag the
endorrmation about the requircment s s unfuvorable ssanncy [15)

Eigesvecsor centrality  Refers to how commectod an acsor is. simillar to out-degroe centrality, but considers  Eigenvector centrality is a measere of activity and visibility as eut-degree centralicy,
how well comnoctod the adjacent actors are [45]. The focal actor reccives a woore  but adds information to whom these attribules coanect 10, A high value mdicates
basod o a sem of 1ty adacent actoey' scoees | 24) that the actor hus important fricnds who i tum are viable sad active [24). Hence,

o hugh cipenvector ceatrality indicates that o stakebodder knows aad collaborses
with other stakebobders who are important and have key positions in the OSS
ecosystom [ 23] The focal stakeholder o m a position to have a patentially high
mrpact on the RE process in the ecosyviom by being able o commmsacate ils
agenda 1o, and influcace key actan is ibe social sctwark [23]
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(a) Comments-network. (b) Patch-network.
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Table 4 Top ten stakeholders based on influence score based on com-
ment network, considering only the out-degree and betweenness cen-
trality

Stakeholder Out-degree Betweenness Influence score
(norm) (norm)

Hortonworks 0.66 0.86
Cloudera 0.44 04

Ntt data 0.28 0.22
Huawei 0.26 0.10
Yahoo 0.25 0.10
Intel 0.19 0.11
Undefined 0.11 0.09
Twitter 0.14 0.06
Altiscale 0.11 0.07
Wandisco 0.13 0.02
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