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Abstract

As Open Source Software has become nearly ubiquitous, more and more companies have
started to open up the code of their products. Even more radical, some of them donated
their projects to independent nonprofit foundations, thus giving up control while effectively
inviting their competitors to participate. Consequently, these projects are subject to numerous
commercial interests. This phenomenon raises some questions: How does such a foundation
handle conflicting interests of its members, and how does it protect its own interests while
doing so? Moreover, how can the donor of the project make sure that his interests are going
to be considered after relinquishing control? The present thesis addresses these questions
through an exploratory multiple-case study using grounded theory. By examining four real-
world cases, a theory about conflicting interests is developed and practical implications thereof

are discussed.
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1. Introduction

This chapter describes the original goals of the thesis and how they have changed over time. A
more thorough overview of the research process can be found in Section where the rationale

behind our decisions is explained in detail.

1.1. Original Thesis Goals

Initially, the present thesis was titled “A Theory of Open Source Developer Foundations” and
aimed at understanding why companies donated their own software to nonprofit open source
foundations, thus giving up their intellectual property rights. An exploratory multiple-case
study based on interviews should be employed to examine two cases, the Eclipse Foundation
and the GENIVI Alliance. Moreover, the research results should enable us to make recom-
mendations for two companies facing a similar decision.

However, it became evident that existing literature had already covered this topic exhaus-

tively. Consequently, we decided to change the scope of the thesis.

1.2. Modified Thesis Goals

Since we were still interested in this particular phenomenon, we began looking for appropriate
cases and a novel research question in this area. After examining existing foundations and
reading relevant literature on this topic, three open source projects emerged as potential cases
for the research project: Apache CloudStack, OpenStack and Cloud Foundry. This led to the
second version of the thesis description, named “A Comparative Study of Cloud Computing
Open Source Foundations”. Since we were still exploring potential research questions at that
time, the thesis description contained the temporary goal of finding out why there were three

separate foundations and how they differed from each other.

1.3. Final Thesis Description

The thesis description had to change once more when we finally discovered the final research
questions (see Section [2.1.1]). Additionally, we had to add a fourth case (Eclipse Foundation)

since we could not find an interview partner at Cloud Foundry.
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2.1. Introduction

Open Source Software ([OSS)) is a phenomenon that “continues to eat the software world” (Black
Duck Software, 2014, p. 6), as indicated by the widespread use of popular open source op-
erating systems (Linux, Android), web browsers (Chromium, Firefox) and other applications
(Apache HTTP server, Hadoop, MySQL)!. Additionally, it has managed to be present on all
kinds of platforms, starting on desktop computers (Linux), moving to mobile devices (Android)
and to cars (GENIVI alliance)?. Open source is ubiquitous, as five out of six developers use or
deploy open source software (Rooney, [2012)) and the majority of companies is expected to en-
gage with it (Black Duck Software} 2014, p. 25). Moreover, it seems to be “picking up momen-
tum” (Finger, [2014)) as the amount of open source code is growing exponentially (Deshpande
& Riehle) 2008) and consumer awareness increases (Black Duck Software, 2014, p. 54).

Apparently, companies have recognized this trend as their participation in open source
projects is increasing (Robles et al., |2010). For example, Google, Facebook, Apple and Mi-
crosoft all rely on open source software®, with Facebook having nearly 10 million lines of
open source code (Pearce, 2014). Moreover, companies have succeeded in building viable
business models around open source (Fitzgerald, [2006; [Hecker, 1999; Krishnamurthy, 2003}
Riehle, 2007, 2009). The increased corporate interest has changed the landscape, resulting
in new forms such as “single-vendor open source” (Riehle, 2012). However, it has also forced
some of the existing community-managed open source projects to create an independent non-
profit foundation* with formal rules and defined structures (Hunter & Walli, 2013)). [Letellier
(2008)) describes this evolution as moving from the first generation of open source (loosely
coupled individuals) to the second generation (foundations with individual members). More
recently, a third generation has emerged: Communities where “companies are first-class citi-
zens” (Gonzalez-Barahona et al., 2013} p. 173).

Some companies take their proprietary software and donate it to such nonprofit foundations
— thereby giving up control and their intellectual property rights (Skerrett), 2011)) — in order
to create open standards and to reduce development costs (Riehle, 2010). Consequently,
this approach is more radical than single-vendor open source where the creator remains in
control (Riehle, 2012)). As a result, the donors have the same privileges as other members of
the foundation, who can be individuals or other companies, including their competitors — each
of them with its own interests (Gonzalez-Barahona & Robles, [2013).




2. Research Chapter

2.1.1. Research Questions and Contributions

The cases of Apache CloudStack (ACS), Cloud Foundry (CE), Eclipse (EC) and OpenStack
(OSt) are recent examples of this trend, thus underlining its economic significance. However,

this phenomenon also raises several questions:

e RQ1: How do foundations handle conflicting interests of their members?
e RQ2: How can foundations ensure that their own interests are not impaired?

e RQ3: How do donors protect their interests after giving up control?

This thesis addresses these questions through an exploratory multiple-case study of the
aforementioned open source projects (Table [2.1]) that were created by companies but donated
to nonprofit foundations (Table 5.

Table 2.1.: Overview of cases. See Section [B.1l for more details.

Case Project Donor® Creation date Donation date
ACS  Apache CloudStack Citrix Systems, Inc.” 2008 20128

CF  Cloud Foundry Pivotal Software, Inc. 2011 2014

EC  Eclipse IBM Corporation 2001 2004

0S5t  OpenStack Rackspace US, Inc.!? 2010 2012

2.1.2. Structure of the Thesis

The structure of this thesis is as follows: Section shows existing research on this topic
and explains the context of this study. Section describes the research process and the
data sources that were used. The resulting theory is presented in Sections and while
Section discusses potential threads to validity and highlights opportunities for future work.

Section concludes the research part with a short summary.

Table 2.2.: Overview of foundations. See Section [B.1] for more details.

Corporate

Case Foundation Creation date Legal status!! members
ACS  Apache Software Foundation 1999 501(c)(3) No
CF  Cloud Foundry Foundation 201412 13 Yes
EC  Eclipse Foundation 2004 501(c)(6) Yes
OSt  OpenStack Foundation 2012 501(c)(6) Yes




2.2. Related Work

2.2. Related Work

This section provides an overview of related literature!4. Table shows how the cases in this

thesis fit into the existing work of other researchers.

2.2.1. Open Source Foundations

Riehle and Berschneider| (2012]) cover both the Apache Software Foundation (ASE]) and the
Eclipse Foundation as part of their classification scheme of open source developer founda-
tions. They highlight differences in legal status, mission, philosophy and governance struc-
tures. Prattico| (2012) also recognizes differences when examining the distribution of powers.

While the executive director holds the most power in the Eclipse Foundation, the power in the
[ASH lies with the board of directors.

Several researchers have covered the reasons for creating open source foundations. For
example, |Xie| (2008]) claims that foundations are incorporated in order to handle donations

and to exploit tax exemptions.

However, Hunter and Walli (2013) argue that open source communities create foundations
to deal with corporate interests. This is supported by O’Mahony (2003, |2005|) who sees founda-
tions as a protection from corporate appropriation. However, she points out that such formal
constructs may conflict with the libertarian values of open source culture and that the affilia-
tions of individuals have to be recognized. This challenge is also addressed by |O’Mahony and
Bechky| (2008, p. 422) who see foundations as an example of “boundary organizations”, which

enable collaboration between communities and companies.

Similar to |O’Mahony| (2003)), |Riehle (2010) describes foundations as legal stewards that
can manage and protect projects, intellectual property rights and communities. Moreover,
they can carry out tasks such as marketing and day-to-day operations. He also highlights the
economic significance of foundations: Companies can participate in the shared development
of a standardized platform, thus reducing costs and being able to compete more efficiently.
Additionally, the market for complementary products grows as the platform gains traction.
Finally, both reputation and visibility of participating companies increase as they create a

common good.

Growing such a shared platform, however, requires a diverse community. Skerrett| (2011))
identifies five best practices, based on the Eclipse Foundation: The use of a permissive license,
not requiring copyright assignments, an open development process, a clear trademark policy
and a vendor-neutral governance model. However, companies also have to give up control in

order to allow for a level playing field where no dominant player can emerge (Skerrett], 2009)).
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Table 2.3.: Classification of projects. See Section [3.1.1|for more details.

Capiluppi O’Mahony Riehle Watson West

Case et al. Letellier West Berschneider et al. Wasserman Gallagher
Synthetic, Foundation, Sponsored

ACS  Sponsored 2" Gen.'® autonomous public benefit 15¢ Gen.  Foundation-based Spinout
Synthetic, Sponsored

CF Sponsored 3'd Gen.  autonomous -16 15 Gen.  Foundation-based Spinout
Synthetic, Consortium,  Sponsored

EC Sponsored 3'd Gen. autonomous member benefit 1% Gen.  Foundation-based Spinout
Synthetic, Consortium,  Sponsored

oSt Sponsored  3'Y Gen.  autonomous member benefit 1% Gen.  Foundation-based Spinout
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2.2.2. Transition From Company-Founded to Community-Managed Projects

West and O’Mahony| (2008], p. 4) examine the differences between sponsor-controlled (“spon-
sored”) and community-controlled (“autonomous”) projects. Autonomous projects are man-
aged by a community and the governance is independent of companies and employment status.
Sponsors face a trade-off between having control and attracting external contributors. This is
similar to what |West| (2003, p. 2) names “essential tension”. Since projects may evolve from
one state into the other, O’Mahony and West| (2005, p. 32) also introduce the categories “syn-
thetic” (sponsor-created, i.e. started as sponsored project) and “organic” (community-created,
i.e. started as autonomous project).

If such a project receives its initial resources and code from a commercial entity, it can be
classified as a “spinout” (West & O’Mahony, 2005, p. 1). Consequently, spinouts build on
an established code base and are usually supported by their creators. They aim at creating
de facto standards, enabling the sales of complementary products, delegating support to the
community, improving company reputation or abandoning projects that are no longer strategi-
cally important (West & Gallagher, 2004, 2006al, |2006b). However, potential contributors face
a huge learning effort and do not have any emotional ties to the code since it was developed
by someone else, thus reducing their intrinsic motivation. Moreover, building a community
around existing projects requires resources and that the sponsors relinquishes control.

Gonzalez-Barahona et al.| (2007) point out that this step can be disruptive, as the contrib-
utor base of the Mozilla project changed completely when AOL spun it off into the Mozilla
Foundation. On the contrary, |Gonzalez-Barahona et al. (2013)) state that the original creator of
OpenStack — Rackspace — is still responsible for the majority of the code base. However, other
members account for the majority of new commits, thus increasing diversity and making the
project less dependent on Rackspace. Moreover, the recognize the need of formal rules and a
neutral foundation to handle tensions between companies and individuals (Gonzalez-Barahona
& Robles, 2013).

2.2.3. Conflicts in Open Source Projects

Most researchers trace conflicts back to different interests of corporate and voluntary partici-
pants. Freeman and Siltala (2004) and [Siltala et al. (2007) examine two cases where corporate
sponsors tried to steer the development via financial rewards or wanted to close parts of the
code, thus violating the philosophy of Free/Libre and Open Source Software (FLOSS).

Dahlander and Magnusson! (2005) also see tensions as a consequence of corporate behavior,
which can be classified as symbiotic, commensalistic and parasitic, based on whether companies
respect and give back to the community.

Since such tensions may destroy projects, [Van Wendel de Joode (2004) argues that conflict
management is essential and identifies four mechanisms: Third party intervention through

mediators or arbitrators, code modularity to increase independence, parallel development lines
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to allow multiple solutions and the option to fork the project.

Elliott| (2003); |[Elliott and Scacchi (2002, 2003, 2004) and lJensen and Scacchi (2005) argue
that discussion on persistent and public channels —such as IRC or mailing lists— resolve con-
flicts. Additionally, projects need shared beliefs and values and should allow newcomers to
participate.

However, resolution mechanisms require people to be willing to collaborate, since there are
no effective penalties (Raymond, 1998). This is also acknowledged by Lattemann and Stieglitz
(2005)), who claim that the lack of formal authority and financial incentives forces projects to

rely on trust and peer reviews.

2.2.4. Differentiation

Although these papers have covered open source foundations, conflicts or even some of the
specific cases, this thesis differs from previous work in several respects. First, most papers
on foundations neglect whether these were started by communities or companies. In fact,
the specific case of donated projects is often disregarded. Consequently, conflicting interests
between the donor and other companies have not been examined in great detail. Finally,
conflicts are only recognized within a community of individuals or between a single company

and individuals.
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2.3. Research Process

This section summarizes the research process which is also shown in Figure [2.1]'7.

[ Literature Overview ]~— *[Research Question]

[ Choice of Methods }- *[Outline of Process]

~( CaseStudy Desian | +[ cfsisfﬁlffﬁiﬁi’ol]

[ Data Collection }_}[Interview Protocols,]
Documents

[ Preliminary Analysis ]~ - —>[ Ciz:?ﬁlj;ﬁg;i,e?j ' ]

[ Grounded Theory Analysis ]~— —>[Emergent Theory]

Saturation
reached?

[ Integrating Extant Literature }—»[Substantive Theory]

l

[ Writing } - »[Case Study Report]

Figure 2.1.: Steps in the research process (blue) and their results (red).

As previous studies on open source foundations did not address the specific situation of
conflicts in company-started projects, we decided for a theory-building approach by using an
exploratory multiple-case study and grounded theory analysis (Eisenhardt, [1989; Yin, 2013}
A. L. Strauss & Corbin, 2008).
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2.3.1. Case Study Design

Conducting a multiple-case study allowed us to employ a replication logic to generalize case
findings (Yin|, 2013]). The primary unit of analysis was a nonprofit foundation that hosted an
open source project donated by a company'®. The embedded units were the foundation itself
and the participating companies, with a focus on the donor, that is, the former owner of the
project.

We selected four cases based on their unique characteristics, thus using “theoretical sam-
pling” (Glaser & Strauss, 2009, p. 45) of “polar types” (Eisenhardt, Graebner, Huberman, &
Miles,, 2007, p. 27). We considered the date of the donation, whether the respective founda-
tion had existed before and whether it accepted corporate members'®. All projects had been
donated within the last decade and their respective donors are still active.

We did not start with a preexisting theory, but followed [Yin (2013)) by using a case study

protocol and a database.

2.3.2. Data Sources

As can be seen in Table we used multiple data sources to allow triangulation (Yin,
2011). Data collection and analysis happened simultaneously until theoretical saturation was
reached (Charmaz, [1996)2°.

Table 2.4.: Data sources by case and step of analysis??.

Preliminary Grounded Theory
Case Documents Interviews?® Documents Podcasts Videos
ACS 24 1 20 4 3
CF 69 - 17 1 -
EC 15 1 10 - 3
oSt 81 1 26 5 4

Interviews. For each case, we contacted potential interview partners who had been active in
the project for several years and who were (former) employees of the respective donor of the

project?*

. With the exception of Cloud Foundry, we had one semi-structured interview per
foundation. The interviews lasted between 45 and 90 minutes and were conducted via Skype,
recorded and then transcribed. We refined the questions after each interview to incorporate

new insights?.

Governance documents, meeting minutes. Foundation bylaws, meeting minutes of board
meetings and mailing list discussions allowed us to investigate the structures, rules and history

of the foundations and their projects.

10
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Blogs and announcements. We examined blog posts, press releases and announcements that
were created on behalf of the foundations or their members. Additionally, we considered reports

by media outlets.

Videos and podcasts. We partially transcribed public recordings of interviews with founda-

tion representatives and conference videos.

2.3.3. Data Analysis

This process consisted of two steps: preliminary analysis and grounded theory analysis. The
whole process was iterative since we re-visited previously collected data after new insights had

emerged.

Preliminary analysis. Before conducting the interviews, we created a chronology of the most
important events in the histories of the foundations?®. Additionally, we classified the founda-
tions based on a scheme created by Riehle and Berschneider| (2012)2” and identified governance
structures as well as the most important entities within the foundation. Moreover, we created
an overview of participating companies and tracked the affiliations of contributors and board

members?8.

Grounded theory analysis. We used MAXQDA?? to analyze official blog posts and announce-
ments, the interview transcripts and the partial transcripts of the videos and podcasts while
following the approach of [Corbin and Strauss (1990)3°. First, we coded the data by assign-
ing labels to text fragments (open coding). By constantly comparing codes to other codes
and text fragments, we combined similar codes into categories. Additionally, we established
connections between categories and their subcategories, as well as between different categories
(axial coding). Finally, we focused on a set of categories around a “core category” (Esteves
et al., 2002, p. 130) and developed their relationships (selective coding). We wrote analytic
memos throughout analysis (Charmaz, 2008).

After a theory had emerged, we compared its findings to existing literature. The present
thesis uses a “theory-building logic” (Yin, 2013, p. 189) where individual case reports are

omitted in favor of the overarching theory.

11
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2.4. Theory

The present theory provides the following answers to the research questions:

e RQI: While all foundations employed conflict resolution mechanisms (Section [2.4.3),

more effort was spent on conflict prevention by prohibiting bad behavior of their partic-

ipants (Section [2.4.2)).

e R(Q2: Foundations also relied on these preventive mechanisms to protect their own

interests.
e RQ3: Although the donors were also subject to these mechanisms, they had several

possibilities to protect their interests after giving up control (Section [2.4.5]).

Section [2.4.1] explains factors that could lead to conflicts.

2.4.1. Causes: Competition, Different Interests and Bad Behavior

As summarized in Figure the following factors encouraged bad behavior, thus leading to

conflicts.

Different
Interests

Bad Conflicts
Behavior

Competition

Figure 2.2.: Causes of conflicts.

2.4.1.1. Competition

Donating a project to a foundation attracted more companies, thus potentially reducing the
influence of the donor. For example, Rackspace was only the third most active company in
regards to the number of commits and mailing list activity for the latest software release3!.
Additionally, new members also included competing companies, such as HP and Borland in
the case of IBM and the Eclipse Foundation (Intervieweegc). The donors had to expect this

to happen:

12
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“So one of the skill-testing questions we ask folks that want to bring projects to
Eclipse is ‘Ok, who is your direct competitor? Alright, now imagine they put 20
people on that project and out-code your guys. Are you still ok with this?”’ (Exec-
utive Director, Eclipse Foundation)3?

In fact, donors even welcomed some of their competitors as long as they helped to establish

a standard against the most dominant ones:

“Having others joining was exactly what should have happened, right? I mean
you had in a way ‘One enemy’ and that one enemy was Microsoft. Everybody else
- whether they were a competitor or not for you - was not really it. It was not

really an issue.” (Intervieweeg()

Competition inside a foundation increased if members were targeting the same customers,
the market potential was huge or the technology was disruptive. However, Intervieweeacs
pointed out that fierce competition might damage collaboration (“shark tank”), thus poten-

tially threatening the survival of the project.

2.4.1.2. Different Interests

Besides competing companies, other stakeholders also pursued different interests, as shown in
Table 2.5

2.4.1.3. Bad Behavior: Domination & Takeover

The interview partners suggested that bad behavior of foundation members was a likely cause
of conflicts. In this context, bad behavior is defined as a set of actions executed by a member
to enforce his own interests at the expense of other members and the foundation. For example,
he might try to dominate or even take over completely, thus motivating other members to leave
the foundation®®. As a result, foundations had to balance the interests of their members and

make sure that those get along with each other: “Yeah, we will behave nicely.” (Intervieweegc).
2.4.2. Prevention

As can be seen Figure foundations employed rules, strategies and processes to prevent bad
behavior of their participants, while also relying on values and common interests.

2.4.2.1. Common Interests

Common interests and similar motivation of participating companies made them behave in a
collaborative way, thus preventing conflicts. These interests could be observed on both the

technical and the business level.
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Table 2.5.: Examples of conflicting interests between pairs of stakeholders.

Stakeholders

Interests

Examples

Foundation
Individuals

Turnover
Career

“The foundation is interested in having ... some
reasonable turn over on committers. What that
means is that you know older - or more accomplished
committers I should better say - leave the
foundation and newer people come in because that
actually means that the mind share in the younger
developer community is alive.” (Intervieweegc)
“That precedent started at the beginning with the
creation of Glance, a project that never should have
existed, and the subsequent creation of PTLs. The
dynamics of the perceived prestige of a PTL
superseded other considerations.”33

Foundation
Companies

Protect brand
Use brand

“Citrix and some of the service providers and people
that are offering products around CloudStack they
find that they want to use the trademark in ways
that may or may not be favorable to the Apache
Software Foundation.” (Intervieweeacs)

Foundation
Projects

Overall health
Project health

“But on the other hand as a foundation do you care
about if a particular project dies, if at the same
point in time let us say you get four additional
projects? No, you don’t. So the foundation’s
interest is to prosper. The interest of individuals’
projects is to do very well. Some actually don’t do
very well or didn’t do very well and they died. It is
a very natural process.” (Intervieweegc)

Companies
Individuals

Brand
Culture

“While individuals may [be] highly motivated by
culture they are not as motivated by brand;
conversely, corporations are highly motivated by

brand and compliance and minimally by culture.”3*

Large companies
Small companies

Leverage budget
Frugality

“And 250 grand for somebody like SAP, that is not
a lot of money, you know, it cuts more through
other expenses but it is completely unaffordable for
smaller companies.” (Intervieweep)

Companies
Community

Customer needs
Own needs

“Citrix tries to serve their customers while staying
in sync with the CloudStack community.”3®
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Screening Governance Strategies
Processes [\teach Rules
check protect protect
Common Culture &
Interests Values
prevent prevent
Bad
Behavior

Figure 2.3.: Mechanisms for conflict prevention and their relations.

Technical Level

Intervieweegc claimed that contributors were “engineers by heart” who valued effective tech-
nical solutions more than corporate agendas. Consequently, the outcomes of discussions de-
pended on the technical merit of possible solutions rather than on developers’ employment

relations.

Business Level

On the business level, companies’ participation in open source projects was driven by similar

pragmatic interests:

“There is nothing altruistic in it or anything like that in none of the open source
projects, atleast those that are backed by companies. Those are all crystal clear

business decisions.” (Intervieweeg()

Companies only participated in projects on which they had a commercial dependency. For
example, IBM, Rackspace and Citrix all spun out their projects to fight their dominant com-

petitors:
“You wanted to get unified against Microsoft.” (Intervieweegc)

“In order to compete with Amazon they [Rackspace] needed to have software that
was like Amazon’s. And the only way to get software like Amazon’s was to band

together every competitor of Amazon and develop that software.” (Intervieweepgt)
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“CloudStack is Citriz’s effort to take on VMware and enlist the rest of the vendor
»37

community in doing so.
Consequently, these companies were interested in growing their former projects to create
a unifying standard against these opponents. This implied attracting individual contributors
and other companies that shared the same economic motivations. As a result, the donors
—and other corporate members— did not do anything that would conflict with their business
goals, thus effectively forcing them to behave in a collaborative way. For example, exercising
unilateral control would have scared away potential members while damaging the donors’
reputation.
Additionally, bad behavior was also prevented because of its costs. Being the dominant
member in a foundation meant putting in the most resources, thus rendering this approach

ineffective:

“So I don’t think there is, you know, big conspiracy theories or anything like that
around it because money is the big equalizer in this whole game. ... So I guess it
all boils down to what I said in the end, the money you spend and the outcome you

get out of this is the big equalizer in this game.” (Intervieweegc)

2.4.2.2. Culture and Values

Culture and its values were important tools for the foundations. For example, Intervieweeacs

attributed project success to the existence of a good culture. Others agreed with him:

“I have seen that culture as a more potent force than the legalese and licenses.
While a strong culture reinforces itself, a toxic culture will rot a project like ice
cream in the summer.”8

Culture was especially important inside the [ASE] where it was manifested in the “Apache
Way” (Intervieweeacs). However, cultural values also played an integral part in influencing

collaboration in other foundations, as acknowledged by one of the interview partners:

“In order to work together you need to have some shared values and goals, oth-

erwise it is not going to happen.” (Intervieweegc)

Some of the values depended on or influenced each other3?.

Openness

According to the executive director of the Eclipse Foundation, openness was more than pub-

licly available source code: “Openness means being open to everybody who wants to come

940

in and join in This also applied to decision-making processes, conferences and product
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roadmaps. However, interview partners pointed out that too much openness slowed down de-
cision processes and could scare away potential commercial members. Still, openness was an

important value: “Strong communities can best function when work is done openly”4.

Transparency

Transparency was related to openness and was equally important: “There are expectations of
transparency in open source projects”42. However, Intervieweeacg claimed that transparency
could differ between processes. For example, the existence of private mailing lists for legal
issues in the [ASE] made governance less transparent than the completely open development

process.

Equality

Especially when foundations accepted corporate members, equality became an issue due to
the uneven amount of resources that companies could invest in the project. Consequently,
individuals and smaller companies only participated when the foundation provided “equality
of opportunity” (Arneson, [2008; Bell, 1971 [D. A. Strauss, 1992)43:

“The main role of the foundation is to make sure there is a level playing field

where everybody feels safe.”**

As a result, there had to be no single member with special privileges. This was important
to Intervieweepgt, as the resulting inequality would allow members to exploit the project on

the expense of others, thus damaging it.

Merit

Especially the [ASF] acknowledged the value of contributions through merit. Merit was only
considered for individual members and did not depend on any employment relations. However,

contributions had to be publicly visible so that merit could be recognized.

Neutrality

Another important value was neutrality or vendor-neutrality. Its meaning was not only stressed
by Intervieweeacs, it was also explicitly mentioned in the bylaws of the Eclipse Foundation.
Moreover, its executive director explained that “neutrality is probably the single most impor-
tant thing of all”*®. In a vendor-neutral environment, no member was treated in a preferred
way. Neutrality also created a “safe place” where even competitors could collaborate. It was

related to equality and was also an important criterion for attracting new members.
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Independence

Foundations and their entities did not want to depend on a single member. As pointed out
by the executive director of the Eclipse Foundation, companies assessed the independence of
a foundation before joining it*6. Moreover, the presence of competing corporate members

signaled independence:

“Having those direct competitors join the fun was a very clear endorsement of

the Eclipse Foundation’s governance and independence "

Diversity

A diverse base of members guaranteed the longevity of a foundation since it reduced the

dependency on a single member. As expressed by Intervieweegc:

“Absolutely because I mean that [diversity] is what makes your ecosystem survive,
right? ... This is an indication of a healthy ecosystem if you have all of those

different kinds of players.”

Moreover, a diverse community with different experiences could lead to software that was

useful to a wider audience of users.

2.4.2.3. Screening Processes

All cases relied on processes for screening potential members and projects. In the latter case,

this was implemented as an incubation process. These processes had the following purposes:

Assessing Motivations and Fit

All foundations checked the motivation of potential members in order to guarantee a good
fit with their rules, goals and missions. This applied to individuals, companies and donated
projects (Table [2.6).

In the latter case, the foundation also assessed whether the project was a strategic and
technical fit. Moreover, it checked whether the donor was interested in long-term support of

the project and whether he tolerated external contributors.

Teaching Rules and Values

In the case of the[ASF] the incubation process for accepting new projects also aimed at teaching
the processes and cultural values of the foundation: “The incubation process is obviously sort
of their way to that top level projects as well ... as the developers and participants ... were

there to learn the Apache Way” (Intervieweeacs).
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Table 2.6.: Different types of screening processes.

Subject Example

Committers “Committed enough for the task and matched the human attitudes required
to work well with others”4®

Companies  “They need to acknowledge that they have in mind the fact that the success
of the foundation is the success of their own business” (Intervieweepgt)

Projects “The community has learned and demonstrated that it understands the prin-

ciples and processes laid by the Apache Software Foundation and that it can

now operate more autonomously.”4?

Intervieweepcs pointed out that the incubation process was a “two way vetting process”.
Consequently, Citrix could also assess whether the [ASE] met its needs, thus guaranteeing a

better alignment of interests.

2.4.2.4. Governance Structures and Rules

All four foundations had created clear governance structures and rules which were documented
in their bylaws. Intervieweegc highlighted their importance for companies: “If you think about
how you as a company operate you need a clear governance structure around”. This opinion
was also shared by the executive director of the Eclipse Foundation: “I think governance is
extremely important”®Y. Table relates these structures to the cases while Table shows

how values were protected by them.

Transparent Affiliations

Individual members could be forced to disclose their affiliations when joining a foundation.
Furthermore, foundations could demand notifications when the employment relations of mem-

bers changed.

Distributed Decision-Making

The foundations established clear decision-making processes by employing a distributed ap-
proach where members could vote on decisions. Depending on the particular issue, voting
could be limited to specific foundation entities such as the board of directors, and different

types of majority could be required.

Meritocracy

Privileges such as the right to vote and write-access to code repositories were sometimes

reserved for members that had contributed a certain amount of work. For example, both
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Table 2.7.: Examples of governance structures and rules.

Rule

Cases

ACS EC OSt

Example

Transparent
Affiliations

v

Vv

“I will promptly update any change in my Affiliate
status as defined in the Bylaws.”?!

Distributed
Decision-
Making

v

v

“The decisions are made by the vote, as required in
our by-laws.” (Intervieweeacs)

Meritocracy

“It is meritocracy and he did a good job that is why
he is in the position he is.” (Intervieweeacs)

Decoupling
Funding From
Control

“You cannot just, you know, shower the foundation
in money and then you get all of the power. It is not
going to happen.” (Intervieweegc)

Separation of
Powers

“There is also very strong separation between the
technical decisions and the other things like the man-
agement in general, the general management of the
foundation.” (Intervieweeosgt )

Tiered Mem-
bership

“Tiered structure is exactly to give representation to
big companies and to smaller companies and to in-
dividuals who are part of a larger free software and
open source community who want to care about this
project.” (Intervieweepgt)

Representation
Limits

“No more than two directors shall be Affiliated (the
‘Director Diversity Requirement’).”>?

Independent
Entities

v

“The Executive Director may not be an employee,
officer, director or consultant of any Member of the
Eclipse Foundation.”®?
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Intervieweeacs and Intervieweeps; mentioned that even employees of small companies man-

aged to reach high ranks in the respective foundation because of their individual contributions.

Decoupling Funding From Control

While the [ASH had limited company influence completely, even the foundations that allowed
corporate members had created mechanisms to decouple sponsorship from control. Although
the latter offered different membership levels based on the amount of funding, Intervieweegc

pointed out that there were “safeguards” which prevented complete control by sponsors.

Separation of Powers

Foundations limited the power of specific entities by separating technical from general man-
agement issues. For example, the boards of the cases could only make legal and management
decisions, while the technical authority was held by separate committees such as Project Man-
agement Committee (PMC])’s.

Tiered Membership

In order to address the resource inequality of participating companies and individuals, some
foundations offered different tiers of membership, depending on the size and resources of their
members. Additionally, each member class could send representatives to the board and other

entities.

Representation Limits

When transparent affiliations were enforced, the diversity of the board and other committees
could be monitored and representation limits could be established. As a consequence, each
corporate member was only able to send a limited number of its employees into such an entity.

Moreover, the votes of multiple employees that had the same employer were counted as one.

Independent Entities

Although foundations were independent entities by themselves, they also created independent
bodies within their structures and recruited independent staff. Moreover, they monitored

whether the participants that voted for a specific decisions were independent of each other.

2.4.2.5. Strategies

In addition to governance structures and rules, foundations employed specific strategies to
protect their values and to enforce good behavior. Table relates these strategies to the
cases while Table shows how values were protected by them.
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Table 2.8.: How governance structures protected values.

Values
Rule Transp. Open. Equ. Merit Neutr. Indep. Div.
Transparent Affiliations®* v V vV
Distributed Decision- Vv V vV V
Making
Meritocracy Vv V Vv vV
\/

Decoupling Funding From
Control

Separation of Powers

Tiered Membership

Representation Limits

Independent Entities

|
<<

Table 2.9.: Examples of prevention strategies.

Cases
Strategy ACS EC OSt Example
Monitor Behavior vV V v/ “The mission of the foundation is to make sure

that all the companies and all the groups that
are involved into development of the project ac-
tually behave.”>®

Allow  Community  +/ Vv Vv
Participation

“Bylaws and legal documents for community

review.”56

Enforce Public Com- Vv V vV
munication

“The Apache mantra is, if it doesn’t hap-
pen on the list it didn’t happen kind of
thing. So the mailing list discussion is impor-
tant.” (Intervieweeacs)

Project-Specific vV vV Vv
Strategies

“So at this very moment we sent in a few com-
mitters to also have the other implementation
in that project.” (Intervieweegc)
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Monitor Behavior

Due to the transparent processes, foundations were able to monitor the behavior of their
members in specific projects and committees. If they noticed bad behavior, they could react
by sending in committers (see below). Additionally, both the Eclipse Foundation and the

OpenStack Foundation made metrics such as company activity publicly available.

Allow Community Participation

Foundations tried to involve their members in as many decisions and processes as possible.
For example, any chances in governance should be made subject of community review, so that

members could provide their feedback.

Enforce Public Communication

Foundations had established public and persistent mailing lists where all decisions had to be
published and discussed. Additionally, private mailing lists were limited in number and had
to be justified.

Project-Specific Strategies

If a specific project was dominated by the employees of a single corporate member, the foun-

dation could send in independent committers, terminate the project or create a competing

project.
Table 2.10.: How prevention strategies protected values.
Values
Strategy Transp. Open. Equ. Merit Neutr. Indep. Div.
Monitor Behavior®” vV Vv Vv Vv Vv Vv Vv
Allow Community Partic- Vv vV
ipation
Enforce Public Communi- Vv Vv
cation
Project-Specific Strategies V vV

2.4.3. Resolution

Analysis led to the following three resolution strategies.
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2.4.3.1. Building Consensus Through Public Debates

Similar to traditional open source projects®®, conflicts were resolved through public debates

759 As a result, members

and consensus-building: “arguing is essential to solving conflicts
and foundation entities were involved to reach a satisfactory solution. While most of the
discussions happened on persistent mailing lists, foundation members recognized that face-to-
face meetings such as conferences helped resolve conflicts more effectively. However, reaching

consensus was difficult when there were many diverse opinions.

2.4.3.2. Majority Voting

Additionally, conflicts were resolved through voting, thus following the interests of the majority.
There were different quora and types of votes —including vetos— to consider issues of different
importance. Although this strategy could be used instead of trying to reach consensus, the

members and bylaws of the [ASF| discouraged this approach:

“We know how to build consensus and we operate that way. There are *very*
few cases where we call a vote to *force® a direction. Votes are used to examine

whether consensus is present, rather than to make a decision.” (Director, [ASE])5°

2.4.3.3. Creating Alternative Implementations

Even if no consensus could be reached for a technical issue, the disagreeing parties were free

to implement their respective ideas, thus creating alternative implementations.

All cases relied on consensus-building and voting. However, the success of these strategies
depended on preventive mechanisms. Debating was only effective when openness and trans-
parency of communication were guaranteed. Additionally, fair voting required the existence of

a diverse community with an equal weight of votes.

2.4.4. Influencing Factor: Foundation Type

It became evident that the [ASE] was a user-led foundation, while the others were vendor-led.
This distinction also influenced which of the aforementioned structures and strategies were
used. Table provides an overview of the relevant differences.

2.4.4.1. Individuals vs. Companies

While vendor-led foundations explicitly recognized companies as sponsors and members, [ASF]

committers were clear on this issue:
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Table 2.11.: Two types of foundations.

Company
Type Creators influence Affiliations Emphasis
User-led Individuals Limited Hidden®! Rules, meritocracy, culture
Vendor-led Companies Encouraged Transparent Rules
“We take a lot of care to avoid any company influence in our projects. ... For

us, at the extreme, I would say that company doesn’t exist.”6?

Consequently, the [ASEH focused more on individuals, thus limiting the influence of their
employers. As Intervieweeacs pointed out, this even meant that companies —including the

donors— could not promote and sponsor specific projects within the [ASF]

2.4.4.2. Affiliations

As a result of its focus on individuals, the [ASE] had a special approach for handling the

afliliations of its members:

“Apache very much emphasizes the individual to the extent of hiding the corporate

affiliations of its participants”®3

Consequently, it did not require the disclosure of member affiliations. Moreover, talking
about affiliations was considered an “ASF faux-pas”64.

As a result, strategies such as monitoring affiliations could not be used.

2.4.4.3. Culture versus Rules

Although foundations of both types relied on governance structures and rules, the [ASE] also
emphasized culture and values. For example, its cultural principles —the Apache Way— and
meritocracy were explicitly mentioned in the bylaws of both the foundation and the CloudStack
project. Similar behavior could not be observed at vendor-led foundations. Consequently, the

role of culture might be a result of the different origins of the foundations%.

2.4.5. How Did Donors Protect Their Interests?

The interview partners confirmed that the donors irreversibly gave up control and assets. As

Intervieweepg; put it,

“So basically it [Rackspace] demoted itself from steward of the project ... into a

player like anybody else where your voice needs to be demonstrated and shown.”

»66

Consequently, donors had to “trade control for influence”®. This was accomplished with

the following strategies.
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Leveraging Project Origin

Since the donors created their projects, they had established the culture and could set initial
standards. Moreover, they employed all of the initial contributors, thus being able to steer the

technical direction of the project.

Complying with Meritocracy

Similar to other members, donors could make their employees contribute more in order to
increase their influence, thus leveraging meritocracy. Moreover, they could try to convince

others of their plans.

Investing Resources

In business-friendly foundations with membership tiers, companies increased their influence
through sponsorship: “Those board seats are a function of how much you sponsor, sponsor-
ship dollars” (Intervieweeacg). Alternatively, they raised the number of their contributors by
assigning more employees to the project or by hiring existing contributors. However, both

approaches were limited by governance structures and the specific foundation type.
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2.5. Discussion

This section discusses interesting topics that became apparent during analysis.

2.5.1. Role of Trust

While all interview partners mentioned the effectiveness of their governance and culture, they
also acknowledged that the power of foundations was limited. As Intervieweegc explained,
“You cannot really go and shutdown the project if the project is still operating reasonably
well”. Moreover, foundation did not have formal authority over their individual members since
all of them were volunteers. This was even more important in the [ASE] as it had to rely on
the promise that its members really acted independently of their affiliations.

As a result, foundations had to trust their members. One foundation member also pointed
out that especially conflict resolution required trust®’. Yet, Intervieweerc acknowledged the
possible presence of “evil spirits”68.

As a result, it is still unclear how important trust really is, especially since the existing

literature on this subject makes opposing claims®.

2.5.2. Effectiveness of Non-Affiliation

It is also interesting whether non-affiliation solves the problem of commercial interests instead
of merely hiding it. Intervieweegc pointed out that the underlying business interests still
existed: “It doesn’t really change the economics of those projects behind the scenes.”
Moreover, unlike foundations, companies do have formal authority over their contributors.
Consequently, contributors may be forced to follow the agenda of their employer. However,
Wagstrom et al.| (2010) report cases where employees prioritized community needs over those

of their employers.

2.5.3. Trade-Offs

Analysis led to the observation that both foundation members and the foundations themselves
had to make trade-offs. For example, foundations had to consider whether they should kill
a healthy, yet vendor-dominated project. Moreover, the donors had to relinquish control in
order to attract other participants™. Finally, the coopetition required in such projects forced

competing companies to make compromises.

2.5.4. Relevance of Foundation Type

The was an example of theoretical replication since significant characteristics differed
from the three vendor-led foundations, but for explainable reasons (different backgrounds).

While several strategies and rules were employed by both types of foundations, Intervieweeacg
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pointed out that the artificial creation of vendor-led foundations (“boy band”) provided more

challenges in terms of corporate interests and competition.

28



2.6. Limitations and Future Work

2.6. Limitations and Future Work

This section discusses possible threats to validity, how they were addressed throughout the

research and how they might lead to future work.

2.6.1. Limitations

Choice of methods. Eisenhardt (1989) points out that theory-building based on case stud-
ies might result in theory that is too complex and contains features that are unique to the
specific cases. Moreover, there is no agreed upon way of doing this kind of research as there
are two conflicting versions of grounded theory (Strubing, 2007)), whose claims are partially

incompatible with the case study process of [Yin| (2013]).

Validity of case study. |Yin (2013)) mentions four threats to validity: construct, internal and
external validity as well as reliability. We considered multiple data sources (triangulation)
to guarantee construct validity. Internal validity was enhanced by considering extant liter-
ature (Eisenhardt, 1989). The use of a replication logic in this multi-case study increased

external validity, while the case study protocol and the case study database improved reliabil-

ity.

Quality of analysis. Coding was done by one researcher alone and did not follow the advice
of \Urquhart| (2000) and |[Eisenhardt| (1989)) to attend coding seminars or to consult grounded
theory experts. We solely relied on papers about the grounded theory methodology, thus

possibly leading to coding errors and misinterpretation (Fernandez, 2004a).

Limited number of cases. We examined only four cases for this thesis. However, [Eisenhardt
(1989)) explicitly recommends between four and ten cases and acknowledges that the number
of cases can be limited because of pragmatic reasons. |Stoecker| (1991)) and Creswell (1998)
even claim that having more than four cases reduces the contributions of individual cases (as
cited by Lauckner et al. (2012)). Finally, |Yin (2013)) points out that the aim of case study

research is analytical generalization which is not based on random sampling.

Limited number of interviews. Limited time and access to potential interview partners led
to only three interviews. Consequently, we cannot claim to have reached complete theoretical
saturation as the third interview still provided new insights. We compensated for this by
analyzing additional documents. Moreover, Eisenhardt| (1989) and Willigl (2013) state that

reaching saturation might not be realistic.

Candidate bias. The four cases overlap in regards to certain characteristics since (a) all foun-

dations and donors are registered in the US, (b) three of the four projects are from the domain
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of cloud computing and (¢) companies like IBM and HP are involved in multiple foundations.
Moreover, the interviews might have provided a biased point of view since all interview part-
ners were still active in the respective foundations and they were not fully involved in the

decision processes when the projects were spun out.

2.6.2. How Good Is the Resulting Theory?

Despite the limitations mentioned before, the theory presented in this thesis is a substantive
one due to the application of several best practices. For example, the research followed a case
study protocol and a clear chain of evidence was maintained by linking the results to evidence
in a case study database. Moreover, the use of several data sources allowed triangulation.
Relying on multiple cases and a replication logic improved the quality of the findings, thus
addressing a possible lack of rigor (Shakir, 2002)). Moreover, we employed constant comparison
and memoing during analysis to increase theoretical sensitivity (Hallberg, 2010). Additionally,
the emerging theory was compared to existing literature, therefore making it a substantive
theory (Fernandez, 2004b). The review of several grounded theory methodology papers and
exemplary case studies provided a better understanding of the methodology. Furthermore, the
research process was compared to checklists created by Runeson and Host (Runeson & Host),
2008; [Host & Runeson, [2007) and all of its steps and decisions have been discussed in great
detail throughout this thesis. Finally, the reader has to keep in mind that the aim of this

thesis was theory-building, not confirmation.

2.6.3. Future Work

Future research projects may address the limitations of this study by including more cases
from diverse backgrounds. Additionally, additional interviews should be conducted to get the
input of more stakeholders, preferably from different positions inside donors and foundations.

Since the aim was theory-building, a validation approach might also warrant future work.

Moreover, the issues raised in Section should be examined more closely.
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2.7. Conclusions

This thesis presented an exploratory multiple-case study of four open source projects that
had been created by companies, but were then donated to independent nonprofit foundations.
After demonstrating the significance of this phenomenon, we outlined how this research fits into
existing literature and identified a research gap regarding conflicting interests of foundation
members.

Using grounded theory analysis of interviews and documents, we discovered that founda-
tions created specific mechanisms to resolve conflicts. However, they also relied on a mix of
governance structures, strategies, values and common interests to prohibit bad behavior of
their members, thus preventing conflicts. Moreover, foundations leveraged these preventive
mechanisms to protect their own interests. We also outlined several strategies for the project
donor to protect his interests after giving up control.

Next, we discussed the impact of the foundation type on these mechanisms and raised further
questions regarding the importance of trust, culture and non-affiliation. In addition to these
questions, the limitations of our research and a theory-testing approach might warrant future
work on this topic.

Finally, we hope that the contributions of this thesis help companies to better understand
the phenomenon of company-started projects in nonprofit open source foundations, especially

if they are facing a similar decision as the companies in the four cases did.
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Research Notes

. Several articles and surveys highlight their importance (Lomas| 2014; [Lynch) [2014} |Pingdom), [2009; |Shimel,

2012} [W3Techs, [2014).

. Linux Kernel: https://www.kernel.org/

Android: https://source.android.com/
GENIVI: http://projects.genivi.org/projects

. Google: http://code.google.com/intl/de/opensource/projects.html

Facebook: http://developers.facebook.com/opensource/
Apple: http://wuw.opensource.apple.com/

Microsoft: http://www.microsoft.com/en-us/openness/default.aspx

” o« ” o«

. For this thesis, the terms “foundation”, “nonprofit foundation”, “open source foundation” and any combination

thereof are used interchangeably to describe a legal entity that (a) complies with either 501(c)(3) or 501(c)(6)
of the US Internal Revenue Service (IRS)) and (b) owns the copyright of one or more software projects that are

covered under an Open Source Initiative ([OSI)-approved license.

. The relation between projects and foundations is explained in Chapter [3.2.6]

. “Donor” describes the company that owned the project before donating it to an independent nonprofit founda-

tion.

. The underlying software was created by a startup called VMOps, which latter changed its name to Cloud.com

and was finally acquired by Citrix in 2011. More details are provided in Section

. CloudStack entered the Apache Incubator in 2012 and graduated to a top-level project in 2013 (see Section [B.1)).

. Expected date.

In the case of OpenStack, this refers to the corporate sponsor, Rackspace. The original OpenStack project was
also created with intellectual property from NASA. However, NASA announced its retreat from the OpenStack
project in 2012 (see Section [B.1J).

This field describes the status of the foundations according to US 501(c)(3) applies to charitable organi-
zations, while 501(c)(6) includes trade associations (US IRS| |2014b} 2014a).

Expected date.
No details have been released yet.

The role of literature review in grounded theory is a controversial topic. More details are explained in Sec-

tion 3.2.31

Generation.

The legal status of the Cloud Foundry Foundation has not been announced yet.

A more detailed explanation of all decisions and the rationale behind them is topic of Section [3.2]

In the case of CloudStack, we ignored other projects in the ASF since they are independent of CloudStack. See
Chapter for more details.

See Tables [2.1] and [2:2] for the respective values.
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2. Research Chapter

We did not reach complete saturation, as explained in Section [2.6.1}

Data sources were counted multiple times if they were used for several cases or in both steps of analysis. We
combined multiple on-line resources into a single document if they contained only a small number of relevant

statements. Consequently, the actual number of distinct resources is higher.

Data sources were counted multiple times if they were used for several cases or in both steps of analysis. We
combined multiple on-line resources into a single document if they contained only a small number of relevant

statements. Consequently, the actual number of distinct resources is higher.

Although the podcasts and some of the documents also contained interviews, we only counted those that were

conducted by us.
This allowed us to ask them about the foundation and the decision processes that led to the donation.

This was based on the advice of |[Eisenhardt| (1989)), |Charmaz (1996) and |Corbin and Strauss| (1990). See
Chapter [C] for the interview questions.

See Section [B:11

Section [3.1.2] contains the classification of the nonprofit foundations related to the four cases in this thesis.
See Chapter |B| for some of the documents from the case study database.

A tool for qualitative data analysis (http://www.maxqda.com/).

See Section [3:2.7] for a more thorough description of the analysis process.
http://activity.openstack.org/dash/releases/index.html?data_dir=data/icehouse

“Open Source Foundations Considered Helpful” in MAXQDA document “Eclipse Videos”.

MAXQDA document “OpenStack A Plea”.

MAXQDA document “OpenStack A Plea”.

MAXQDA document “Steve Wilson — Help me help you”.

For example, Rick Clark, who was one of the founders of the OpenStack project, left it after Rackspace had
unilaterally changed the governance structures. However, this had happened before the foundation was created.
Another example is Citrix, which left the OpenStack Foundation because of different interests and started to
focus on CloudStack (see Section .

MAXQDA document “Ecosystems in conflict”.

MAXQDA document “Kicking off discussion about OpenStack Core”.

See Section B.3.1]

“Open Source Foundations Considered Helpful” in MAXQDA document “Eclipse Videos”.
MAXQDA document “An Apache Way Primer”.

MAXQDA document “Rick Clark Blog Posts”.

Riehle| (2011} p. 94) describes this as an “egalitarian approach”.

MAXQDA document “The Future of Open Source Foundations”.
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“Open Source Foundations Considered Helpful” in MAXQDA document “Eclipse Videos”.
MAXQDA document “An Exclusive Interview With Mike Milinkovich Of Eclipse Foundation”.
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MAXQDA document “Why CloudStack is not a Citrix project”.

Section [3-3-4] discusses the different backgrounds of foundations and relates them to existing literature.
MAXQDA document “Rick Clark Blog Posts”.
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Brandenburger and Nalebufl] (1996, p. 38) note that “Sometimes the best way to succeed is to let others do
well, including your competitiors” (as cited by [Loebecke et al.| (1999)).
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3. Elaboration of Research Chapter

3.1. Classification of Open Source Projects

This section contains a more detailed classification of the single cases.

3.1.1. Comments on the Classification in Related Literature

This section explains the contents of Table and justifies the classification.

e (Capiluppi, Stol, and Boldyreff (2012, p. 179) subdivide the category of sponsored open
source into “industry-led” and “industry-involved”. In industry-led projects, one com-
pany is in control and is also essential for the survival of the project. The authors state
that the Eclipse Foundation is an example for this type of project. However, one might
argue whether this particular example is consistent with the definition since there are
several active corporate members. In general, the paper fails to address the role of non-
profit foundations since it is not evident whether such projects are either industry-led or

industry-involved.

e Letellier| (2008) identifies three generation of open source projects: The first one de-
scribes a community of individuals without formal structures, the second one refers to a
foundation made of individuals, while the third describes a foundation that also accepts

corporate members.

e O’Mahony and West| (2005) and West and O’Mahony, (2008) are discussed in Sec-
tion [2.2.2

e Riehle and Berschneider| (2012)) classify foundations based on their incorporation. The

entire classification can be found in Section [3.1.2

e Wasserman (2013]) sees foundations as a subcategory of community-based open source

projects.

e Watson et al. (2008, p. 42) describe single-vendor open source companies as “second-
generation open source (OSSg2)”. He explicitly recognizes projects that are sponsored

by nonprofit foundations as part of the first generation of open source.
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3. Elaboration of Research Chapter

e According to West and Gallagher| (2004, p. 8), a “spinout” project describes a former

closed-source software project that was made open source by its original creator: “A
sponsor of an internally developed software project releases its code to the public under
an open source software license” (West & O’Mahony, 2005, p. 3). However, the creator
may retain the copyright (i.e. single-vendor open source) or donate it to a nonprofit

foundation.

3.1.2. Classification of Riehle and Berschneider

The classification in Figure is based on the work of Riehle and Berschneider| (2012)) who
had already applied their scheme to the [ASF] and Eclipse. Additional sources were used to

cover the cases, as explained in Chapter

Several aspects have to be noted:

e We excluded Cloud Foundry since its final governance structures are still being created.

e Instead of committers and PMCs, OpenStack has core reviewers and Project Technical

Leads. Although PTLs are individuals instead of committees, we felt that they have

similar roles within the foundation.

Board membership turned out to be more complex than described in (Riehle & Berschnei-
der, 2012). For example, Sustaining Members and Committer Members in the Eclipse
Foundation can elect their class representatives, while Strategic Members appoint theirs.
Consequently, we see this as a combination of meritocratic and autocratic membership.
The OpenStack Foundations allows both classes of individual (democratic) and paying
gold members (meritocratic) to elect their respective class representatives, while plat-

inum members appoint their representatives (autocratic).
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3.1. Classification of Open Source Projects

Attribute Values Apache CloudStack Eclipse OpenStack
Public benefit PB - -
Purpose -
Member benefit - MP MP
. Foundation F - -
General Incorporation -
Consortium - C C
Members Nat.ur.al persons NP NP NP
Juristic persons - JP JP
Commercial FSE - - -
. Stance CSA CSA CSA CSA
Philosophy o oD oD oD
Dev. Model pen
Closed - - -
License Remp.ro.cal - - -
Permissive PL PL PL
No grant - - -
P Patents Use - UPG -
Use + embedding EPG - EPG
No IP required - - -
Ownership Relicensing RRG RRG RRG
Copyright transfer - - -
Democratic - -
Board Merit ti MB DB/ MB/AB
eritocratic
membership - MB / AB
Autocratic -
. Democratic - - -
Project . -
. Meritocratic MP MP MP
membership :
Governance Autocratic - - -
Natural Member ubc ubc ubc ubc
PMC PMC PMC PMC
Career
BRD BRD BRD BRD
Juristic Member Financing FL FL FL
Level Developer - DL DL
Fees - MF MF
S .
Foundation pons:orshlp S S S
. . Gifts GG GG ?
Financing . —
For-profit subsidiary - - -
, Foundation PFF PFF PFF
Projects
Members - - -
Foundation IFO IFO IFO
Infrastructure
. Members - - -
Operations
. Volunteers BOV - -
Back Office -
Paid Staff BOE BOE BOE

Figure 3.1.: Classification of cases, based on (Riehle & Berschneider, 2012]).
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3. Elaboration of Research Chapter

3.2. Elaboration on Research Process

This section discusses the steps of the research process in more detail.

3.2.1. First Literature Review on Open Source Foundations

We had no specific research question in mind when we started the research project. After
reading papers on open source developer foundations and looking at some of the existing ones,
we became interested in those that were build around a company-founded project. This led
to the research questions in Section [2.1.1] Following the advice of several grounded theory

researchers, a more in-depth literature review was postponed after the theory had emerged

(see Section |3.2.3)).

3.2.2. Literature Review on Case Study Research and Grounded Theory

Since no existing literature addressed the specific research questions, we chose an exploratory,
theory-building approach that employed Case Study Research (CSRI) combined with the
Grounded Theory (GT)) methodology. This seemed to be an adequate choice for the following

reasons:

e Both case study research and grounded theory are good for exploratory theory-building
when there is little existing theory (Urquhart, 2000; Benbasat et al., [1987; |[Eisenhardt
et al., 2007)).

e Case study research is suitable for answering “how” and “why” questions (Benbasat et
al., [1987; Eisenhardt et al., 2007; \Garg & Eisenhardt, |2012; [Yin, 2013).

e Moreover, case study research is also applicable when exploring contemporary events
that are not under the control of the researcher (Yin, 2013; Benbasat et al., 1987). This
is especially true when those events are examined in their “real-world context” (Crowe
et al., 2011} Zainal, |2007; [Yinl 2011} p. 5).

e Finally, several papers have reported successful applications of the combination of both
approaches (Eisenhardt, [1989; |Eisenhardt et al., [2007; [Fernandez, 2004a; [Halaweh et al.,
2008]), with one even describing it as a “synergistically combination” (Arshad & Ahlan
2013 p. 84). |Allan (2003) points out that weaknesses of case study research can be
addressed by combining it with grounded theory.

The process of case study research was inspired by [Yin| (2011, 2013), Eisenhardt| (1989)
and |Eisenhardt et al. (2007)), while we choose the “evolved” grounded theory approach of
A. L. Strauss and Corbin| (2008) over the “traditional” version of Glaser (Mills et al., |2006),

p. 3). However, as pointed out by Fernandez, the case study approach has to be modified in
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order to be compatible with grounded theory (Fernandez et al., 2002; |Fernandez, 2004a). This
had an impact on (a) the extent and time of literature review (Section [3.2.3), (b) the role of
theory in case study design and (c) the upfront selection of cases (both in Section [3.2.4)).

3.2.3. The Role of Literature in Grounded Theory

The role of literature review in grounded theory is a controversial topic (Eisenhardtl 1989;
McGhee, Marland, & Atkinson, |2007; Dunne, [2011)).

Some researchers believe that no upfront literature review must take place in order to
avoid “preconveived notions” (Charmaz, 1996; McGhee et al.; 2007, p. 3). [Dunne (2011)
and Steenhuis and Bruijn| (2006) point out that the fathers of grounded theory, Glaser and
Strauss, were also against an early literature review. Fernandez (2004bl 2004al p. 52) even
claims that a traditional review is “incongruent with grounded theory and methodologically
unsound”.

On the contrary, others have recognized that an upfront literature review is needed to find
out whether the study has been done before (Hallberg, |2010; Dunne, 2011) and to learn from
the mistakes of previous studies (McGhee et al., 2007). Moreover, researchers such as |[Heath
and Cowley (2004) state that the requirement of “no previous knowledge” is not realistic.
Finally, |[Fernandez| (2004a) clarifies that the researcher should simply not have an existing
theory when starting research.

For this thesis, we followed an approach inspired by Dunne| (2011]) by conducting two separate
literature reviews: The first one was an overview and aimed at identifying novel research
questions. It resulted in a “contextualization” (Dunne, 2011, p. 121) of this work and is
presented in Section

In the second review, we performed an in-depth review based on the concepts that emerged
from analysis. Consequently, its results are integrated into the final theory in Sections

and

3.2.4. Case Study Design

The design of the case study followed Yin| (2013]).

The role of theory. Although Yin (2013) suggests the upfront development of theoretical
propositions, we refused to do so, since any preexisting theory would be against the principles
of grounded theory (Fernandez, [2004a} Eisenhardt, [1989).

Single- vs. multiple-case study. We decided for a multiple-case study since having sev-
eral cases increases the rigor of the study (Shakir, 2002), produces a more robust theory
(Eisenhardt et al.l 2007), allows better generalization than single-case studies (Zainal, 2007)),
and is generally more suitable for theory-building (Benbasat et al., |1987)).
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Other design decisions. |Yin| (2011) identifies additional components of a case study design
that are covered in other parts of this thesis: The research questions are part of Section [2.1.1]
Data sources are described in Section [2.3.2] while details of the data analysis process can be
found in Section 2:3:3] It is important to note that in grounded theory, data collection and
analysis happen simultaneously until theoretical saturation is reached (Charmaz, 1996, thus
leading to an iterative process (Urquhart et al) 2009). We followed a case study protocol,
while a case study database helped organize evidence and data sources. These documents can
be found in Chapters [A] and [B]

3.2.5. Case Selection

Since we could not find an interview partner at Cloud Foundry, we decided to add the case
of Eclipse in order to reach saturation. As discussed in Section Eclipse was a suitable
candidate since both Cloud Foundry and OpenStack had looked at the Eclipse Foundation as
a blueprint and we had access to an interview partner.

This was a contradiction to the original thesis description because it —arbitrarily— limited
the cases to projects from the domain of cloud computing. However, Section lays out
why this constraint turned out to be of little importance. Consequently, it was dropped and

Eclipse could be added as an additional case from a different domain.

3.2.5.1. Why Eclipse?

In addition to having a potential interview partner at the Eclipse Foundation, two reasons
were crucial for choosing it as the fourth case.

First of all, the Eclipse Foundation was created prior to the OpenStack Foundation and the
Cloud Foundry Foundation. Moreover, documents suggest that it served as an inspiration for

those two:

“At the start of the process, Jonathan Bryce and I spent the first couple of months
learning as much as we could about successful open source foundations, like the
ASF, Eclipse, and the Linux Foundation, reading foundation meeting minutes into
the wee hours of the morning.” (Mark Collier, COO OpenStack Foundation)!

A member of the Cloud Foundry Community Advisory Board (CAB]) explicitly acknowledged
the influence of Eclipse when describing the governance structure as “inspired by Eclipse” (Whelan,
2014).

Secondly, Section [B:2] shows that the original creator of Eclipse, IBM, also participates in
the other three foundations: It helped found the[ASFE]and is also a founding platinum member
of both the OpenStack Foundation and the Cloud Foundry Foundation. Consequently, it is

likely that IBM draws on its experience regarding the creation and operation of foundations.
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3.2.5.2. The Specifics of Cloud Computing

The initial three cases (Apache CloudStack, OpenStack and Cloud Foundry) were all from the

domain of cloud computing. Consequently, we examined what characteristics were unique to

them and what the impact of the domain was:

The dominance of Amazon Web Services (AWS) in the cloud space turned out to be a
motivating factor for establishing open standards. Moreover, there were ongoing debates
whether the Application Programming Interface (API)’s of should be supported
by the software?.

Additionally, there were debates which hypervisors should be supported. Two of the
biggest players in this market are Citrix and VMware, with the first donating CloudStack
to the Apache Software Foundation while the second one spun out Pivotal, the initial
sponsor of Cloud Foundry (see Section .

There is some technical overlap between the projects. While OpenStack and CloudStack
compete in the Infrastructure-as-a-Service ([aaS) business, Cloud Foundry is a Platform-
as-a-Service ([PaaS]) offering which can run on top of OpenStack. However, OpenStack
tries to offer PaaS capabilities through Project Solum (see Section .

Additionally, some companies are participating in several of these project. IBM is a
founding member of both the OpenStack and the Cloud Foundry foundation. Addition-
ally, its acquisition of SoftLayer provided it with a software offering that is based on
CloudStack. It also helped found the [ASEl Rackspace did not only create OpenStack
but is also a founding member of the Cloud Foundry Foundation. Citrix was a founding
member of the OpenStack Foundation, but ultimately left it after acquiring CloudStack
and donating it to the Apache Software Foundation in 2012.

However, on a more abstract level, these issues are similar to problems faced by Eclipse:

The donation of Eclipse was also motivated by the presence of an overly powerful com-

petitor (Microsoft), who at that time dominated the tooling space.

The debates about the support of specific hypervisors and the [AWS|[AP]Il can be ab-
stracted to the issue of compatibility, which was also an issue for Eclipse (hence its

pluggable and extendable software architecture).

Consequently, we decided that the present thesis did not have to focus on cloud computing

projects alone.

3.2.6. Unit of Analysis: Projects versus Foundations

Because of the different histories of the cases, the definition of the unit of analysis in terms of

“project” and “foundation” is complicated and differs between cases.
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Apache CloudStack. It started as a single project and remains a separate top-level project
inside the[ASF] Consequently, it has its own[PMCland is independent of other Apache projects,
while still being subject to the bylaws and the board of the overall foundation. As a result,
the case focuses on the CloudStack project and its relation to the overall rules, structures and
entities of the [ASFl Other projects inside the [ASE] are not considered relevant.

Cloud Foundry. Since Pivotal is creating a foundation specifically for its Cloud Foundry
project, the unit of analysis is the entire foundation. This is contrary to the [ASF] where

unrelated and independent projects are accepted.

Eclipse. Similar to Cloud Foundry.

OpenStack. This project is the result of two separate projects: The compute engine (“Nova”)
was created by NASA, while Rackspace donated the storage component (“Swift”). Today,
there are additional projects inside the OpenStack Foundation, all of whom are parts of the

OpenStack software releases. Consequently, the unit of analysis is the whole foundation.

3.2.7. Grounded Theory Analysis

In the first step, we assigned labels to specific text fragments (open coding). These codes
emerged from the data as we did not have any preexisting labels.

For example, we labeled “Yeah the Apache Foundation was clearly one of the big sources of
information and material. No question” and “Mike said that it was becoming more difficult to
form a classic non-profit organization, but the Cloud Foundry foundation is going to use the
same model as the OpenStack Foundation” as Learning from existing foundations.

Open coding happened after each interview, where the emergence of new labels made us
revisit the previous interviews to recode them accordingly. By using a constant comparative
approach, text fragments and codes were constantly compared against each other.

In axial coding, we combined codes into categories and established relations between them.
For example, the open codes No authority over volunteers and Prioritizing project health over
vendor dominance formed the category Limited foundation power.

As a result, relations between categories became apparent. For example, Teaching culture
and values and Screening for common motivation in the category Screening processes helped
establish relations to the categories Culture and Common motivation.

Finally, we ended up with nearly 600 codes and categories that covered over 1100 codings.
Next, we started selective coding to find one or few “core categories”. Although the category
Conflict resolution answered our research questions, we discovered that most of the categories
related to Conflict prevention. We focused on this category by further developing its sub-

categories as well as its relations to other categories. Consequently, we identified the causal
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relation to Bad behavior and the influencing factor Foundation type. Prominent subcategories
were Governance, Strategies, Culture, Screening processes as well as Values and Common mo-

tivation.

3.2.8. Reaching Closure: Theoretical Saturation

Grounded theory analysis has to be carried out until saturation is reached, that is, considering
additional data does not provide new insights (Willig, 2013)). Consequently, the process was
iterative (Pandit} [1996; |Calloway & Knapp, (1992; Lingard, Albert, & Levinson, 2008), since

we went back to previous steps in the research process and added more data sources.

3.2.9. Integrating Extant Literature

As mentioned by [Fernandez et al.| (2002) and |Charmaz (1996), the emerging theory has to be
compared to extant literature in order to become a “substantive theory” (Egan| |2002, p. 280).
Both differences and similarities with previous work need to be considered in order to improve
internal validity and generalizability (Eisenhardt], 1989; [Meyer, [2001)).

Since we did not want to “pollute” the emerging theory with existing concepts from litera-
ture, we followed the approach of Rodon and Pastor| (2007)) and delayed the in-depth literature

research of the emerging concepts until we had reached saturation.

3.2.10. Writing the Report

Eisenhardt et al.| (2007, p. 29) points out that limited space leads to a “trade-off between theory
and empirical richness”. Consequently, we decided to follow a “theory-building logic” (Yinl
2013| p. 189) where the focus is on the overarching theory rather than on rich narrative. As a
result, the reports of individual cases were excluded from this thesis to put more emphasis on
the “cross-case analysis” (Yin), 2013, p. 186). Yin (2013) and Eisenhardt et al. (2007) mention
several examples where no single cases were presented, including (Gilbert|, [2005). Since the aim
of this thesis is theory-building instead of highlighting the peculiarities of specific cases, this
approach was more suitable. Diagrams and summary tables show the most important evidence,

while all sources and more data can be found in the case study data base in Chapter [B]
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3.3. Elaboration on Theory and Discussion

This section provides more details on the theory and its aspects. Additionally, it relates the
findings to existing literature.

3.3.1. Relations Between Values

There are relations between the values of open source projects:

Merit versus equality. Meritocracy means equality of opportunity, not equality of results (Arneson,
2008; Bell, |1971)).

Merit requires openness. Merit can only be recognized when contributions are publicly

available.

Equality requires neutrality. Members are equal when they have the same rights and when

the foundation is neutral in regards to each of them.

Diversity increases independence. A diverse membership base reduces the project’s depen-

dence on a single member.

Neutrality requires independence. If the project depends on a single member, it is not likely

to be neutral as this member is in a privileged position.
Equality requires independence. Similar to neutrality and independence.

Openness requires transparency. The ability to participate in relevant decisions is only pos-

sible if decision processes and communication are transparent.

3.3.2. The Origin of Screening Processes

Screening processes such as incubation can be related to formal membership processes in
traditional community-managed open source projects (Sharma, Sugumaran, & Rajagopalan),
2002; |O’Mahony & West,, [2005), which are also called “joining scripts” (von Krogh, Spaeth, &
Lakhani, 2003, p. 1227). These processes assess the motivations and capabilities of candidates.

De Laat (2007, p. 172) highlights the importance of such processes, while also relating them
to trust: “Distrust is dealt with at the gates of entry, not inside.” He acknowledges that not

only technical skills, but also loyality and identity are checked.

3.3.3. How Values Are Protected

The following two sections explain the contents of Tables and
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3.3.3.1. Impact of Governance Structures and Rules

Transparent Affiliations foster transparency and enable the foundation to evaluate the diver-
sity and independence of specific projects and entities. Distributed Decision-Making allows the
community to participate in decisions openly, thus granting equality, neutrality and indepen-
dence as the decision power is not with a single privileged entity. Meritocracy values merit and
provides equality of opportunity. If merit is the sole criteria for gaining influence, openness
and neutrality are guaranteed. Decoupling Funding From Control means that the foundation
treats members equally, is neutral in regards to them and does not depend on specific members.
Separation of Powers prevents that single entities get too powerful, thus providing indepen-
dence. Tiered Membership reduces resource inequality, thus increasing diversity by allowing
more members to participate. Representation Limits increase diversity and make entities less
dependent on single members. Independent Entities ensure that members are treated equally

and neutrally.

3.3.3.2. Impact of Preventive Strategies

Monitor Behavior can be used to observe whether members respect all of the values. However,
additional sanctioning mechanisms are required to enforce them. Allow Community Participa-
tion ensures openness and transparency by inviting community members to participate. This
also applies to Enforce Public Communication. Project-Specific Strategies such as sending in

committers increase diversity and ensure the independence of particular projects.

3.3.4. The Role of Culture

The different importance of culture can be explained with the origins of the foundations:

773)

Since the[ASF was founded by a group of individuals (“Apache Group”?), its initial influences

¢

came from a “‘grass roots’ community of user-developers” (West & O’Mahony, 2005, p. 1).
Consequently, it is likely to reflect the “cultural beliefs and values” (Elliott & Scacchil 2002,
p. 2) of traditional open source communities. This was also named “hacker ethos” by |O’Mahony
(2005, p. 393) and described as “hacker culture” by von Hippel (2001, p. 3).

On the contrary, researchers point out that companies are motivated by formal rules and
structures known from corporate environments (Gonzalez-Barahona & Robles, 2013; [Hunter

& Walli, 2013; (Weiss, [2011)).

3.3.5. Literature about Trust

Several researches have acknowledged the importance of trust in both open source and corpo-
rate communities:
Lattemann and Stieglitz| (2005, p. 9) claim that “social control mechanisms like trust, moral

concepts by rituals or ceremonies ... become a crucial part in the governance of open source
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communities”” Moreover, [Sharma et al| (2002, p. 12) name trust as one of the “core as-

sumptions” of culture in open source communities. [Jarvenpaa and Leidner| (1999) also recog-

nize the role of trust in distributed virtual communities. According to [Stewart and Gosain
, trust has an impact on the effectiveness of open source contributors. Additionally,
the executive director of the Eclipse Foundation describes nonprofit foundations as “trusted
agents” (Milinkovich, [2008, p. 38).

In communities allowing corporate members, “network coopetition” (Dagnino & Padula,
p. 14) can be observed. These researchers claim that coopetitive relations between
companies are affected by different levels of trust such as “weak trust, semistrong and strong
trustworthy behaviors, and even distrust” (Dagnino & Padula, 2002, p. 11).
Smith Ring| (2000) also point out that trust improves long-term stability in R&D consortia.

This point is reinforced by |Heikkild and Kuivaniemi (2012, p. 24) when claiming that business

ecosystems are “built on trust”.

On the contrary, Gallivan| (2001)) claims that trust is not as important as control. He

identifies explicit mechanisms such as rules and norms, as well as implicit control through

individual reputation.
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3.3. Elaboration on Theory and Discussion

Elaboration Notes

1. (Collier} |2012)

2. OpenStack has a page dedicated to this problem: https://wiki.openstack.org/wiki/Nova/APIFeatureComparison

3. MAXQDA document “How the ASF works”.
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A. Case Study Protocol

This chapter presents the case study protocol that guided this research project. It follows the
guidelines proposed by [Yin (2013) and Brereton and Kitchenham! (2008).

A.1. Overview of the Case Study

A.1.1. Mission and Goals

This case study aims at providing a better understanding of the participation of software com-
panies in non-profit open source foundations. Since we think that there is little contemporary
research on this exact topic, we decided for an exploratory case study which tries to build
theory from the ground up.

The present case study is part of a master thesis, i.e. it has to be conducted within a
timeframe of six months. Moreover, the final results are going to be part of a conference
paper. Consequently, its audience consists of a thesis committee at the University of Erlangen-

Nuremberg and other researchers interested in open source.

A.1.2. Scope

We examine four open source projects that have been created by a company, and either (a)
donated to an existing open source foundation, (b) donated to a newly-founded foundation or

(c) are currently in the process of forming a foundation.

A.1.3. Case study questions, hypotheses and propositions
Literature review led to the following three main research questions:

e How do foundations handle conflicting interests of their members?

e How can foundations ensure that their own interests are not impaired?

e How do donors protect their interests after giving up control?

Following the advice of Eisenhardt (1989), we decided not to have any preexisting hypotheses

or propositions.




A. Case Study Protocol

A.1.4. Theoretical framework for the case study

We examine spinout projects, i.e. projects which were created by companies because of com-
mercial interests and then donated to an independent legal entity (foundation).

This scenario contains several stakeholders:

e The foundation
e The company which created the project

e Other companies which participate in the project by either sponsoring or contributing

to the project
e Individuals participating in the project
e Government agencies and other non-profits

We assume that the participation of the stakeholders is motivated by different reasons, thus

making them pursue their own interests while engaging in the project:

e The foundation acts as a steward for the project.
e The donor still has a commercial interest in its former property.
e Other companies pursue their own commercial interests.

e Volunteer contributors have different motivations than the companies do.

A.1.5. Case study design and selection of cases

This case study follows a holistic multi-case design containing three individual cases. The
primary unit of analysis was a nonprofit foundation that hosted an open source project donated
by a company. The embedded units were the foundation itself and the participating companies,
with a focus on the donor, that is, the former owner of the project.

We defined two criteria for the preliminary selection of case candidates:

e The cases had to be open source projects that were created by a company before being

donated to a foundation.

e All projects had to be created within the last decade in order to increase currency of the

findings and to ease the access to stakeholders and documents.
Next, we selected four final cases by following a theoretical sampling approach:

e Apache CloudStack was donated to an existing foundation (ASF)
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A.2. Data Collection Procedures

e A dedicated foundation was created to accommodate the OpenStack project

e The CloudFoundry project is currently in the process of moving from a single-vendor

open source project to a foundation-owned project

e Eclipse was donated to a new foundation created 10 years ago

A.1.6. Key readings

(Eisenhardt, |1989; [Yin) 2011}, 2013])

A.2. Data Collection Procedures

A.2.1. Names of contact persons for doing fieldwork

Confidential

A.2.2. Data Sources and data collection plan

We are considering the following data sources:

e Interviews: We will conduct semi-structured with employees of the donors. Due to the
limited timeframe, we aim at conducting one interview per case. These interviews will

be conducted using a remote chat service such as Skype.

e Documents: We will include documents created by the project such as blog posts, an-
nouncements, governance documents, bylaws and interviews of project members. Addi-
tionally, we will include external sources such as company announcements and reports

from journals and newspapers.

All data is to be stored in a case study database in order to maintain a chain of evidence.

A.2.3. Data analysis

The interviews will be transcribed and then analyzed using grounded theory. Analysis will
be carried out using MAXQDA. The resulting model will then be enhanced and strengthened

using the documents.

A.2.4. Expected preparation prior to fieldwork

We will contact the relevant companies in order to find employees who (a) have been involved

in spinning-out the project and (b) are still involved in the project.
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A. Case Study Protocol

A.3. Data Collection Questions

See interview protocols.

A.4. Guide for the Case Study Report

A.4.1. Audiences for the report and stylistic preferences

The report aims at a thesis committee and fellow researchers. Consequently, it has to maintain

an academic style including sufficient references to related works and a clear chain of evidence.

A.4.2. Structure

The resulting report will have the following structure:

A.4.2.1. Introduction

Here we will highlight the relevance of open source foundations in a business context.

A.4.2.2. Research Question and Conceptual Model

An overview of the main aspects of the research question including a description of the under-

lying conceptual model.

A.4.2.3. Related Literature

A discussion of related works. While other comparative studies of open source cloud projects
are mostly irrelevant to our research question, we will examine papers about open source
foundations in this section. Moreover, we will explore the different motivations of companies

and individual members of such foundations by citing relevant literature.

A.4.2.4. Methodology

An exact description of our research process, including our data sources.

A.4.2.5. Individual Cases: Optional

A short description of each case, including their former owners and relevant dates. The result-
ing theory is presented individually for each case. Major categories from the theory will form
the individual headlines of the sections in this chapter.

Update: We skipped this step due to space restrictions.
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A.4. Guide for the Case Study Report

A.4.2.6. Cross Case Analysis

Results from the single cases will be interpreted and compared. Extensive use of comparative

tables and diagrams, addressing both facts and interpretations.

A.4.2.7. Discussion

Discussion whether and how the resulting theory can be generalized. We will address cloud-

specific aspects in this section.

A.4.2.8. Limitations / Future Work

Threads to validity and potential for future work.







B. Case Study Database

Yin| (2013]) suggests the use of a case study database to increase the reliability of the case
study. Consequently, we stored all data in electronic form while maintaining references to its
original sources.

There were basically two separate storage systems:

e Factual data about the foundations (e.g. history, corporate involvement, entities) was
stored in spreadsheets and text documents. A separate list of sources was maintained
and every fact in these spreadsheets contains a reference to its respective source. Con-
sequently, every statement can be traced back to the source, thus building a chain of

evidence.

e Qualitative data such as the interview transcripts and blog posts was managed with the
software MAXQDA. It was also used for analysis, thus allowing to link specific codes

and categories back to the corresponding pieces of text.

Data from both systems was under a version control system (Subversion) with a commit
taking place after every major change. Consequently, even the process of analysis can be
revisited by browsing the repository logs.

The following sections show excerpts of the documents that are based on factual data. At
the time of writing this thesis, some of these resources were no longer available and had to be
accessed via http://archive.org/web/.

The most important documents are an extended classification of cases based on (Riehle
& Berschneider, [2012)), an overview of the histories of cases and a list showing company
participation in the cases.

Due to the large amount of data, we cannot include the case database documents in this
thesis, as even the case classification and the case histories would occupy more than 20 pages.

Please refer to the accompanying CD or contact us.

B.1. Case Histories

Figure shows an excerpt of the case histories of Apache CloudStack and OpenStack. The

second column for every case contains a list of sources for the respective statement.
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B. Case Study Database

Month Day Apache CloudStack OpenStack
5 4 _|¥MOps renamed to Cloud.eom. leaves stealth mode after $1m series B, release w. GPL v3 101, 102, 108, 110
6 8 White House suggests cloud solutions to government agencies 47
7 B OpenStack Design summil starts, inclLding IBM. Cloud.com and Citrix 77
19 OpenStack launched by Rackspace [CF => Swift] and MASA (NebulaMova=> Nov| 6. 26,27, 30
22 Cloud.com announces membership in DpenStack initiative 68
9 First beta release of Nebula 33
0 [ First major relzase: Austin 15,43
2 3 Maior releass: Bexar 23
9 acquired Anso Labs, increases contrel aver OpenStack 2828
3 |3 Governance changed by 1
>3 Froject LeadFounder Rick Clark |saves after crilicizing unilateral governance change 734
4 12
15 IMaijor release: Cactus 23
5 |25 Citrix snrounces & prociuct based on OpenStack: "Project Olympus” 0,54
5 |1 Cloud.com CT0 thinks about merging the CloudStack code base with DpenStack 52,56
7 12 |Cloud. com acquired by Citrix 101,102, 108, 114
8
17
25
20 |First release after acquisition (2.2.10), Fully open source (GPL 3] 0,102, 115, 16
30
9 22 Iajor release: Diablo 23
1 6 F i on OperStack Conference 2071 6.9
n 8
2[5
2 | 13 [Citrix releases CloudStack 3.0 with OpenStack Swift integration 02, 112, 13
3 20
4 | 3 |Relicensed under ASL 2, proposed to ASF; Citrix becomes ASF Platinum Sponsor 0,102, 106, 107, T7_|"Project Olympus is dead.": OS too Far behind CS in order to integrate btk .12, 13, 74, 185
5 IMajor release: E ssex: Framework deadline 23
n
12 hingteen companies sign Framework Ack. Letter. including IBM and Red Hat 56
16 | Accepted in ASF incubator 101102 announces first ial product based on OpenStack 43,5051
30
5 |22 |NASA arnounces plans to step back from Opentack ERG
7 1.8 Governance docurnents finalized 130
8
13 Red Hal releases preview of its DpenStack distribution 74
9
1 F launches with §10M in promised funding g
27 IMajor release: Folsom 23
M [ 6 IFirst release 4 N M-incubatina N I02 103

Figure B.1.: Excerpt of case histories from the case study database.

B.2. Corporate Involvement

Figure [B.2] shows an excerpt of the company involvement in Apache CloudStack and Open-

Stack. The second column for every case contains a list of sources for the respective statement.

Apache CloudStack OpenStack

HP 1 4 157 ing i HP Cloud Services 56, 57, 59
1 4 157, 186|Founding { member 56,57
Pivotal 1 3 |ASF silver sponsor 157
VMware 1 3 |Gold conference sponsor 120 _E
AT&T 1 2 ing i member 56,57
e [ 1 2 ing i project Solum 22, 56, 57|
Citrix 1 2 |1P owner, ASF il sponsor 120, 157|Initiative Design Summit Attendee 27
Google 1 2 |ASF i sponsor 157
k 1 2 IP owner, f ding i member 27,56, 57|
Red Hat 1 2 ing i project Solum 22,56, 57|
SAP 1 B Sponsor 57
SUSE 1 2 Founding platinum member 56, 57
Yahoo! 1 2 |ASF i sponsor 157 56,57
Facebook 1 1 |ASF i sponsor
Matt Mullenweg 1 1 |ASF i sponsor
i ft 1 1 |ASF i sponsor
Nebula 1 1 Founding platinum member
Ericsson 3
intel 3
Cisco 2
Huawei 2 |ASF silver sponsor
Juniper Networks 2 |Initial support, platinum conference sponsor
NetApp 2 |Initial support, gold conference sponsor
NTT 2 Initiative Design Summit Attendee

Figure B.2.: Excerpt of company participation from the case study database.




C. Interview Questions

The following questions were used as a guideline for conducting the semi-structured inter-
views. Due to the exploratory nature of the research, however, we reacted more to what the
interviewees said rather than strictly adhering to the interview protocol.

The order of the following sections represents the order in which the interviews actually
took place. The only exception is Cloud Foundry since we could not find a suitable interview
partner. We refined the questions after each interview in order to incorporate new insights.

See Figures [C.1], [C.2] [C.3] and [C.4] for the individual protocols.
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C. Interview Questions

=

Introduction
- When did you join?

N

Project interests / Foundation interests
- How do you ensure that everything happens in the best interest of the project / foundation?
How do you protect the foundation from company interests?
- Where is the line? Is there a risk of forks?

w

Competitors
- Lots of companies, some are competitors (IBM, HP, Oracle).
- How does the foundation handle potential conflicts of interest between these companies?
o Can you remember any conflicts or heated debates?
- Tiered membership -> are all interests considered equally? Smaller companies?

I

RackSpace / Past
- How did RackSpace make sure that its interests are going to be considered in the future?
- Did you anticipate the joining of potential competitors?
o How would you deal with this?
- Trade-off: project interests vs. RackSpace’s interests

5 Comparison Past — Present
- Ongoing process vs. initial design
- Lessons learned, expectations met?

(o))

Optional
- Joining vs. creating a foundation
- Risk of forks?

Figure C.1.: OpenStack interview protocol.




1 Introduction
- When did you join?

2 Questions for Citrix

2.1 Motivation of Citrix
- Why did Citrix donate its software to the ASF?
o Common enemy (VMware) as a motivation?
- Why did it not create a new foundation?
2.2 Joining the ASF
- How did Citrix deal with the ASF and the Apache Way?
- What was the learning process like?
- Was there the possibility to be rejected by the ASF?
o Are there companies that should not donate their projects to the ASF?

23 Interests
- How did Citrix make sure that its interests are going to be considered in the future?
- Did you anticipate the joining of potential competitors?
o Who would you deal with this?
- Compatibility as a potential source of conflicts?
o  VMWare hypervisors, (AWS APIs)
- Did you have to make any major trade-offs? Which ones?
2.4 Comparison to OpenStack
- Best kept secret -> Apache Way makes marketing and sponsorship difficult
- Other disadvantages of being user driven rather than company driven?
o What are the Advantages?
o Opinion on OpenStack foundation?
- Isthis a concern for the ASF, the CloudStack PMC or does it only affect Citrix?

3 Project-level Questions

3.1 Project interests / Foundation interests

- How do you ensure that everything happens in the best interest of the project / foundation?
- How do you protect the foundation from company interests? “Individual rule” enough?

- What happens if the interests of Citrix and the ASF / PMC were different?
3.2 Common goals
- How do you make sure that all committers / PMC members share a common goal?
- How do you make sure that the interests of participants are aligned with those of the
project?

3.3 Affiliations & Takeover
- ion of individuals, based on meri and votes, people wear multiple hats,

independent of their corporate offiliation
- Corporate interests: paid contributors (mailing list), corporate CLAs, “independent
committers”

- Do you see this as a source of potential conflicts?
- High percentage of Citrix employees; graphs by sebgoa
o Potential takeover?
o How dependent s the project on Citrix?
3.4 Controversies & Conflicts
- How do you handle conflicts or controversies between committers / PMC members?
- Do you remember any conflicts? Issues with heated debates / lots of controversy?
- Is trademark usage a problem?

3.5 Communication
- What s the primary conflict resolution medium => mailing lists?
- How important are F2F meetings?

4 Expectations / summary
41 Project

- Isthe system working?

- Has the governance changed over time?

- Has the PMC / committer base changed, i.e. lots of rotation?
4.2 Citrix

- Expectations met? Lessons learned?

Figure C.2.: Apache CloudStack interview protocol.




C. Interview Questions

1 Introduction
- IBM/Eclipse:
When did you join?
How did you get involved with Eclipse?

2 Questions about IBM

2.1 Motivation of IBM
- Why did IBM want to create a new foundation?
o Motivated by competition?
Why did IBM not join an existing one (ASF)?
Did IBM look at the structure and governance of existing foundations?
‘What were the expectations of IBM?
2.2 Interests

How did IBM make sure that its interests were going to be considered in the future?
Did IBM anticipate the joining of potential competitors, e.g. HP?

o Were there any problems related to this?

o How did IBM handle this scenario?

3 Foundation-specific Questions

3.1 Projectinterests / Foundation interests
How does the foundation make sure that everything happens in the best interest of the
project / foundation?
How does the foundation protect itself from company interests?

3.2 Governance & Bodies

- Board, PMCs
Why did 1BM / the foundation go with this approach?
Is there a separation of powers regarding technical and business issues?

3.3 Tiered Structures

Tiers: silver, gold and platinum sponsors; several member classes
- Whyare there currently no platinum sponsors?

How does the foundation ensure an equal representation of companies, especially of
smaller ones?

4 Members

4.1 Effects of being company-driven
ASF = user driven, Eclipse and OpenStack

ompany-driven
‘Why is the foundation not “individual-driven” like the ASF?
Is being company-driven better? Why?
OpenStack = “shark tank”
- Did IBM think about potential downsides of this approach?
4.2 Selection of Members / Common Goal
How does the foundation make sure that all (board) members share a common goal?
1

Figure C.3.: Eclipse

project?

4.3 Affiliation & Takeover
- Byl

\ffliation is considered for board representation of committer members
Is affiliation generally a topic inside Eclipse?

- Are there other rules / considerations in regards to affiliation?
Is this enough to prevent a potential takeover by a dominant company?
How dependent is the project on IBM or any other corporate member?

5 Conflict Resolution

5.1 Controversies & Conflicts
- How does the foundation handle conflicts or controversies between members?
- Do you remember any controversial decisions / issues?
o Is trademark usage a problem?

5.2 Communication
- Whatis the primary conflict resolution medium - mailing lists?
- How important are F2F meetings?

6 Comparison Past — Present
6.1 Engagement of IBM
- From gold to silver sponsor (09/2012), share of I8M committers declining
What is the future of IBM in the Eclipse foundation?
- Why has IBM’s engagement decreased over time?
6.2 Changes
- What has changed over time?
o Governance, members, rules
- Lessons learned, expectations met?

interview protocol.

How does the foundation ensure that the interests of members are aligned with those of the



1 Introduction
- Pivotal / Cloud Foundry: When did you join? How did you get involved with Cloud Foundry?

2 Questions for Pivotal

2.1 Motivation of Pivotal
- Why create a foundation?
© Common enemy (Proprietary players) as a motivation?
- Why not join an existing one?
- Did you look at existing foundations?
o Eclipse-inspired model
2.2 Interests
- How does Pivotal make sure that its interests are going to be considered in the future?
- Do you anticipate the joining of potential competitors?
- How will you handle this scenario?
- Do you expect any major trade-offs?

3 Foundation-specific Questions

3.1 Project interests / Foundation interests

- How will you ensure that everything happens in the best interest of the project /

foundation?

- How will you protect the foundation from company interests?

- What will happen if the interests of Pivotal and the foundation will be different?
3.2 Governance & Bodies

- Board, Technical Committee, CAB + PMCs

- Why did you go with this approach?

- Why separation of powers?

- Future role of the CAB?

- Tiered membership: platinum and gold members

- Equal even of smaller jes?

4 Members

4.1 Effects of being company-driven
- ASF = user driven, OpenStack = company-driven
- Whyis being company-driven better?
- OpensStack = shark tank
- Did you think about potential downsides?
4.2 Selection of Members / Common Goal
- How will you make sure that all committers / board members share a common goal?
- How will you make sure that the interests of participants are aligned with those of the
project?

Will there be a screening process for new members?

4

w

Affiliation & Takeover
- Are there specific rules for dealing with affiliation?
©  OpenStack has limits, CloudStack focuses on individuals
Do you track affiliations / influence of specific companies?
Potential takeover?

- How dependent is the project on Pivotal or any other single vendor?
4.4 Potential Conflicts
- Competitors
o Different competitors: IBM and HP —is this going to be a problem?
RackSpace
o miranti he
o RackSpace is a sponsor, but OpenStack moves up in the stack (Solum)
o Doyou see a conflict here?
Compatibility
o Discussion about hypervisors, AWS API compatibility
o Compatibility as a potential source of conflicts?
Trademarks
o lstrademark usage a problem?

O}

Conflict Resolution

5.1 Controversies & Conflicts
- How will you handle conflicts or controversies between committers / PMC / CAB members?
- Do you remember any conflicts from the CAB? Issues with heated debates / lots of
controversy?
5.2 Communication
- What is the primary conflict resolution medium => mailing lists?
- How important are F2F meetings?

6 Data from Blogs / CAB
- Platinum sponsors
o EMC, IBM, HP, Pivotal, Rackspace, SAP and VMware
o 1.5M over three years
- Gold sponsors
o Activestate and CenturyLink
o 250k annually

Figure C.4.: Cloud Foundry interview protocol.
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