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Abstract

Open source software (OSS) has increasingly been the subject of research
efforts. Central to this focus is the nature under which the software can be
distributed, used, and modified and the causes and consequent effects on
software development, usage, and distribution. At present, we have little
understanding of, what happens when these licenses change, what motivates
such changes, and how new licenses are created, updated, and deployed.
Similarly, little attention has been paid to the agreements under which
contributions are made to OSS projects and the impacts of changes to these
agreements. We might also ask these same questions regarding the licenses
governing how individuals and groups contribute to OSS projects. This paper
focuses on addressing these questions with case studies of processes by which
the Apache Software Foundation's creation and migration to Version 2.0 of the
Apache Software License and the NetBeans project's migration to the Joint
Licensing Agreement.
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Introduction

Software process research has investigated many aspects of open source software
(OSS) development in the last several years, including release processes,
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communication and collaboration, community joining, and project governance. The
central point of Lawrence Lessig's book “Code” is that the hardware
and software that make up cyberspace also regulate cyberspace. He argues that code
both enables and protects certain freedoms, but also serves as to control
cyberspace. Software licenses codify these freedoms and regulations by setting forth
the terms and conditions for software use, modification, and distribution of a system
and any changes made to it. For that reason, others have suggested that licenses
serve as contracts for collaboration. In the case of non-OSS licenses, that contract
may indicate no collaboration, but rather strict separation between users and
developers. OSS licenses, by contrast range widely in permissiveness, some
granting more rights to the original authors and some granting more rights to
consumers of OSS software. =~ While research has examined OSS licenses to great
detail, we are only beginning to understand license evolution. Just as OSS code is
not static, neither are the licenses under which it is distributed. Research into license
evolution is just beginning. However, when licenses change, so too the contracts for
collaboration change. This paper seeks to provide an incremental step to
understanding how changes in software licensing impact software development
processes.

Why does understanding license update and migration matter? Companies using
OSS software need to know how changes affect their use, modification, and
distribution of a software system. License compatibility in OSS has long been a
topic of debate. Research is only beginning to provide tools for assistance in
resolving software license compatibility [1]. OSS project participants need to
understand why changes are being made, whether the changes align with their values
and business models (e.g., enabling new avenues of license compatibility offering
strategic benefit or opening up new channels of competition). As a project sponsor
or host, you may be concerned about how to best protect both the software system
and your user community, but also your business model. You typically want a
license that will attract a large number of developers to your project [2] while at the
same time allowing you to make a profit and stay in business.

While licenses such as the GNU General Public License (GPL), the Berkeley
Software Distribution (BSD) license, and the Apache License are well known, we
rarely consider another type of license agreement critical to understanding
collaboration in OSS projects: individual contributor license agreements (CLAs) and
organizational contributor license agreements (OCLAs), for contributos from
organized entities. In non-OSS software development, the contract for collaboration
is typically an employment contract, often stating that all intellectual property rights
pertaining to source code written by an employee are property of the employer. This
provides the employer with complete control of the rights granted of licensed
software. In OSS development, you have a situation where multiple developers are
contributing to a software system. Without copyright assignment or a CLAs,
changing a software license requires the consent of every contributor to that system.
We observed this situation in the case of the Linux kernel, which suggested that
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without a CLA, license evolution can become inhibited or prevented as the number
of contributors, each with differing values and objectives, increases. To understand
how changes in software licenses affect software development processes, we must
also investigate changes in CLAs.

We address these issues with two case studies. The first examines the creation
and deployment of the Apache Software License, Version 2.0. The second looks at
an update to the contributor license agreement in the NetBeans project.

Background Work

Legal scholars, such as St. Laurent [3] and Larry Rosen [4], former general
counsel and secretary for the Open Source Initiative (OSI), have written extensively
on license selection. They note that quite often, the choice of license is somewhat
outside the control of a particular developer. This is certainly the case for code that
is inherited or dependent on code that is either reciprocally licensed, or at the very
least, requires a certain license for the sake of compatibility. However, outside such
cases, both St. Laurent and Rosen advocate for the use of existing and well-tested,
well-understood licenses as opposed to the practice of creating new licenses. Such
license proliferation is seen as a source of confusion among users and is often
unnecessary given the extensive set of licenses that already exist for a diverse set of
purposes. Lerner and Tirole [S] observe specific determinant factors in license
selection.  Of the 40,000 Sourceforge projects studied, projects geared towards end-
users tended towards more restrictive license terms, while projects directed towards
software developers tended towards less restrictive licenses. Highly restrictive
licenses were also found more common in consumer software (e.g., games) but less
common for software on consumer-oriented platforms (e.g., Microsoft Windows) as
compared to non-consumer-oriented platforms. Meanwhile, Rosen specifically
addresses the issue of relicensing, commenting that license changes made by fiat are
likely to fracture the community. This case of relicensing is exactly the focus of our
case studies here.

The drafting and release of the GNU General Public License, Version 3.0 was
done in a public fashion, inviting many prominent members of the OSS community
to participate in the process. In fact, we even see a sort of prescriptive process
specification outlining, at a high level, how the new license was to be created. This
license revision process is interesting from the perspective that the license in
question is not used by one project or one foundation, but rather is an update of the
most commonly used open source license in practice. As such the process of its
update and impact of its revision on software development is both wide ranging and
widely discussed.

Di Penta, et al. [6], examined changes to license headers in source code files in
several major open source projects. Their three primary research questions sought to
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understand how frequently licensing statements in source code files change, the
extent of the changes, and how copyright years change in source code files. Their
work shows that most of the changes observed to source code files are small, though
even small changes could signify a migration to a different license. The authors also
note that little research available speaks to license evolution, pointing to the need for
greater understanding in this area.

Lindman, et al., [2] examine how companies perceive open source licenses and
what major factors contribute to license choice in companies releasing open source
software. The study reveals a tight connection between business model, patent
potential, the motivation for community members to participate in development,
control of project direction, company size, and network externalities (compatibility
with other systems) and licensing choice.
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Figure 1. A model of software production and consumption with open source

Lindman, et al., provide a model of a software company, its developers, and users
in the context of an OSS system developed and released from a corporate
However, few systems are developed in complete isolation.

environment [2].

licensing
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Rather, they leverage existing libraries, components, and other systems developed by
third parties. Moreover, as Goldman and Gabriel point out, open source is more than
just source code in a public place released under an OSS license [7]; communities
matter. Figure 1 shows the production and consumption of open source software,
highlighting the impact of software licenses and contributor license agreements.

Going a step further, Oreizy [8] describes a canonical high-level software
customization process for systems and components, highlighting intra-organizational
software development processes and resource flow between a system application
developer, an add-on developer, a system integrator, and an end user.

Similarly, we have examined such concepts in the context of software
ecosystems [9] in the context of process interaction. Software license change can
precipitate integrative forms of process interaction in the case of dual and multi-
licensing by enabling new opportunities for use of software systems upstream of a
project to provide added functionality or support, as well as projects downstream vis
a vis use as a library, plugin development, support tool development, and via
customization and extension. In such cases, software source becomes a resource
flowing between interacting projects. However, license change can also trigger
interproject process conflict if new license terms render two systems incompatible.
At that point, the resource flow between projects can be cut off, when downstream
consumers of software source code no longer receive updates. A more common
example with non-OSS is license expiration. License-based interproject process
conflicts can also manifest as unmet dependencies in software builds or an inability
to fix defects or add enhancements to software, resulting in process breakdown, and
failing recover, project failure. OSS licenses, however, guarantee that even when
conflict occurs, recovery is possible because the source is available and can be
forked.

Methodology

The case studies in this report are part of an ongoing, multi-year research project
discovering and modeling open source software processes.  Our research
methodology is ethnographically informed, applying a grounded theory to the
analysis of artifacts found in OSS projects. The primary data sources in this study
come from mailing list archives of the Apache and NetBeans projects.

Our primary data sources were mailing list messages. However, we also found
supplementary documentation on each project's websites that served to inform our
study. These supplementary documents were often, though not always referenced by
the messages in the mailing list. Cases regarding the NetBeans project all took place
between April and June of 2003, involving over 300 email messages, whereas the
Apache cases were spread over several discrete time periods and consisted of more
than 350 messages.
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Case selection happened in two ways. For NetBeans, the cases arose during our
study of requirements and release processes, having stood out as prominent issues
facing the community during the time period studied. Although we observed
additional incidents appropriate for discussion, the three cases selected fit together
nicely as a cohesive story. This approach was also used in the study of the Apache
project. However, due to a lower incident frequency, we expanded our study over a
longer time period to find incidents that proved substantial. As a testament to the
nature of project interaction, issues raised in mailing list discussions proved to be
short-lived, either because they were resolved quickly or because the conversation
simply ceased. It is possible to suggest this is the normal behavior pattern for both
projects. A few issues proved outliers, having more focused discussions, and these
were selected for further study. We also observed a tendency for discussions to play
out in a series of short-lived discussions sessions. A topic would be raised, receiving
little or no attention. Then, at a later time, it would be raised again. The JCA
discussion in NetBeans and Subversion migration discussion in the Apache project
demonstrated such conversational resurgence. We observed, in general, that
discussion topics carry certain conversational momentum. Topics with a high degree
of momentum tended to have lengthier discussion periods or frequent discussion
sessions until fully resolved or abandoned while topics with a low degree of
momentum were addressed quickly or simply died off. The causes and factors
affecting changes in momentum were not investigated as they laid too far afield from
the focus of this study. We do note that although consensus by attrition has been
cited in other communities (e.g., [10 and 11]), we did not observe it in effect in any
of the cases studied, but rather that the primary participants in discussions remained
active in their respective projects for several months following the reported
incidents. The creation of the Apache License, version 2.0 was directed to us by a
colleague familiar with the project. Data for the Apache licensing case was gathered
from email messages sent to a mailing list established for the purpose of discussing
the proposed changes.

Considering the difficulties we experienced with building our own search engine
to support process discovery, we still faced the challenge of keeping track of process
data once we found it as we were building our models. Up until this point, our
approach to providing process traceability was simply to include links to project
artifacts in our models. However, this strategy did not help us build the models,
themselves. We returned the search problem back to the projects, themselves using
their own search engines to locate process data, looking for more lightweight support
for discovery.

Our current strategy for providing computer support for process discovery
returns to using each project's own search engine to locate process information. We
have operationalized the reference model as an OWL ontology with the Protégé
ontology editor [12], using only the OWL class and individual constructs to store
process concepts and their associated search queries respectively. Secondly, we built
a Firefox plugin, Ontology [13], to display the reference model ontology in the
Firefox web browser. Next, we enlisted the Zotero citation database Firefox plugin
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[14] to store process evidence elicited from project data, integrating the two plugins
such that each datum added to the citation database from a project artifact is
automatically tagged with the selected reference model entities.

The use of a citation database as a research data repository may seem
unintuitive. Zotero, however, has proven well suited for our needs. Like many
Firefox plugins, Zotero can create records simply from highlighted sections of a web
document, though the creation of arbitrary entries (not gleaned from document text
selections) is also possible. It can also save a snapshot of the entire document for
later review, which is useful given the high frequency of changes of some web
documents- changes that evidence steps in a software processes. The tag, note, and
date fields for each entry are useful for recording reference model associations and
memos about the entry for use in constructing process steps and ascertaining their
order. A screenshot of Zotero with Ontology appears in Figure 2.
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Figure 2. Data capture in Firefox with Zotero and Ontology

The plugin integration greatly facilitates the coding of process evidence and
provides traceability from raw research data to analyzed process models. As the tool
set is browser-based, it is not limited to analysis of a particular data set, whether
local or remote. Moreover, the tool set does not limit users to a single ontology or
Zotero database, thereby allowing users to construct research models using
multiple ontologies describing other (e.g. non-OSS process) phenomenon and reuse
the tool set for analysis of additional data sets. Thus, it may be easily appropriated
for grounded theory research in other fields of study.
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The elicitation of process evidence is still search driven. Rather than use one
highly customized search engine for all examined data repositories, the search task
has been shifted back to the organizations of study. This decision has several
implications in comparison with the previous approach, both positive and negative.
Using an organization's own search engine limits our ability to extract document-
type specific metadata, however among the organizations we have studied, their
search tools provide greater coverage of document and artifact types than Lucene
handled at that time. Furthermore, this approach does not suffer the data set
limitations imposed by web crawler exclusion rules. The ability to query the data set
in a scripted fashion has been lost, yet some scientists would see this as a gain. The
use of computer-assisted qualitative data analysis software (CAQDAS) historically
has put into question the validity of both the research method and results [15,16].

This tool was still quite unfinished as we began governance process discovery
and modeling. As we added functionality, we had to return to some of our data
sources and recapture it. Although we have high hope to use the integrated timeline
feature to assist in process activity composition and sequencing, the time and date
support within Zotero's native date format was insufficiently precise. With
provisions only for year, month, and day, there is no ability to capture action
sequences that happen on the same day. After adding support for greater date and
time, we found having to enter the date and time for every piece of data we captured
rather tedious. Eventually we have had to prioritize completion of discovery and
modeling ahead of computer-support for process discovery, and we had to disable the
time and date entry. Unable to utilize Zotero to our intended effect in discovery and
modeling, our efforts with Zotero remain in progress, pending usability
improvements.
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2004

Figure 3. Timeline of the Review and Approval of the Apache License, Version 2.0

Creation and Migration to the Apache License, Version 2.0

The Apache Software Foundation created a new version of their license in the
end of 2003 and beginning of 2004. Roy Fielding, then director of the ASF,
announced the license proposal on 8 November 2003 [17], inviting review and
discussion on a mailing list set up specifically for said purpose. Per Roy's message,
the motivations for the proposed license included

* Reducing the number of frequently asked questions about the Apache License.
* Allowing the license to be usable by any (including non-Apache) projects

* Requiring a patent license on contributions that necessarily infringe the
contributor's own patents

* Moving the full text of the license and specific conditions outside the source
code

Roy further indicated a desire to have a license compatible with other OSS
licenses, notably the GPL.
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As you can see from Figure 3, most of the discussion took place in mid
November of 2003. In fact, given that the ApacheCon conference that ran from 16-
19 November, we can see a high message density in the days leading up to
ApacheCon, with a steady rate continuing on for a few days afterward. Beyond this,
the frequency becomes sparse. An update to the proposed license was announced on
24 December 2003, after some internal review, a part of the process that is not
publicly visible. This update prompted a brief discussion. A second active time
period is observable in January 2004, when Fielding announces a final update (20
January 2004) and that the final version of the license has been approved by the
board [18 and 19] (21 January 2004).

The primary discussion point of the creation and migration to the 2.0 version of
the Apache License centered around a patent clause in the proposed license.
According to Brian Behlendorf, who was serving on the ASF board of directors at
the time, the ASF's patent-related goals were to “prevent a company from sneaking
code into the codebase covered by their own patent and then seeking royalties from
either the ASF or end-users” [20]. The clause in question read:

5. Reciprocity. If You institute patent litigation against a Contributor
with respect to a patent applicable to software (including a cross-claim
or counterclaim in a lawsuit), then any patent licenses granted by that
Contributor to You under this License shall terminate as of the date
such litigation is filed. In addition, if You institute patent litigation
against any entity (including a cross-claim or counterclaim in a
lawsuit) alleging that the Work itself (excluding combinations of the
Work with other software or hardware) infringes Your patent(s), then
any patent licenses granted to You under this License for that Work
shall terminate as of the date such litigation is filed. [21]

Consequences of this clause sparked discussion in a few areas, mainly
surrounding the first sentence of the clause regarding license termination. Legal
representatives from industry stated objections to losing usage rights for patent
litigation regarding any software, even software unrelated to that covered by the
license [22], proposing alternative wordings to achieve the stated license goals but
restricting the trigger to litigation pertaining to patents covered by the ASF licensed
code [23]. Uncertainty regarding the roles of people in the license revision process
[24] and proposed changes [25] created additional confusion regarding the patent
reciprocity stance.

Eben Moglen, General Counsel for the Free Software Foundation (FSF), adds
that the first sentence of the license clause carries great risk for unintended and
serious consequences, and is an inappropriate vehicle for protecting free software
against patent litigation [26]. As such, the FSF has deemed the clause causes the
license to be incompatible with version 2 of the GPL, failing one of the goals of the
proposed Apache License.
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Brian Carlson reports that the Debian community's consensus is that the
proposed license does not meet the criteria for Free Sofiware Licenses under the
Debian Free Software Guidelines [27]. Consequently, code licensed as such would
sandboxed into the non-free archive, and therefore, not automatically built for
Debian distributions, nor receive quality assurance attention. Again, the license
termination aspect of the reciprocity clause is cited as the critical sticking point [28],
with several members of the Debian community arguing that free software licenses
should only restrict modification and distribution, but not usage of free software.

The patent reciprocity clause was not entirely rejected. There was support for
extending it to provide mutual defense against patent litigation attacks against all
open source software [29]. The idea was quickly nixed on the grounds that it could
lead to users being attacked and unable to defend themselves if someone were to
maliciously violate a user's patent on an unrelated piece of software and create an
open source version. In such a scenario, the user would have to choose between
using Apache licensed software and losing all their patents [30].

On 18 November, Fielding indicates that there have been “several iterations on
the patent sentences, mostly to deal with derivative work™ [24], mentioning he will
probably include the suggested changes in the patent language recommended by one
of the legal representatives from industry. Fielding notes that he has been in contact
with representatives from other organizations, among them Apple, Sun, the OSI,
Mozilla, and a few independent attorneys, although the details of these portions of
the process remain hidden.

The next milestone in the process occurs on 24 December, when Fielding
mentions that a second draft, version 1.23, has been prepared after internal review
due to extensive changes [31], and has been posted to the proposed licenses website
[32] and the mailing list. The new proposed license [33] incorporates many of the
proposed changes, including the removal of the contested first sentence of the patent
reciprocity clause, leaving the generally agreed upon patent termination condition:

If You institute patent litigation against any entity (including a cross-claim or
counterclaim in a lawsuit) alleging that the Work or a Contribution incorporated
within the Work constitutes direct or contributory patent infringement, then any
patent licenses granted to You under this License for that Work shall terminate as of
the date such litigation is filed.

The 1.23 version of the license received little feedback on the license discussion
mailing list. Aside from definition clarifications, there was an inquiry about GPL
compatibility. ~ Behlendorf commented that Moglen's suggestions had been
incorporated to address the two issues with GPL compliance, but he had been
contacted earlier in the week to take a look at the current draft [34]. As a result,
Behlendorf (on 7 January 2004) offers that the issues presented have been addressed
to his satisfaction and is willing to propose the license to the board at the January
2004 meeting [35]. However, before the board meeting, Fielding announces a
version 1.24, featuring a change to the definition of “Contributor” [36] and a 1.25
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version very shortly thereafter to address the way “Copyright” is represented due to
various laws and the use of “(C)” to indicate copyright [37]. Finally, the Apache
License, Version 2.0 was approved by the ASF board by a unanimous vote on 20
January 2004 [18] and announced to the mailing list by Fielding the following day
[19]. Per the board meeting minutes:

WHEREAS, the foundation membership has expressed a strong desire
for an update to the license under which Apache software is released,

WHEREAS, proposed text for the new license has been reworked and
refined for many, many months, based on feedback from the
membership and other parties outside the ASF,

NOW, THEREFORE, BE IT RESOLVED, that the proposed license
found at http://www.apache.org/licenses/proposed/LICENSE-2.0.txt is
officially named the Apache Software License 2.0. To grant a
sufficient transition time, this license is to be used for all software
releases from the Foundation after the date of March 1st, 2004.

The conversation continued on, briefly, to address two points. Firstly, a return to
the GPL compatibility discussion. Don Armstrong requested verification as to
whether Moglen/the FSF has identified the license as GPL compatible (Fielding's
announcement claimed it was) [38]. Fielding responds, saying Moglen sent a private
communication commenting on the license compatibility, and furthermore, that it
was the belief of the ASF that “a derivative work consisting of both Apache Licensed
code and GPL code can be distributed under the GPL,” and, as such, there wasn't
anything further to consider, as far as the ASF was concerned [39]. Incidentally, the
FSF standing is that due to the patent issue, the Apache license 2.0 is GPL3
compatible but not GPL2 compatible [40]. Secondly, Vincent Massol requested
information about moving his Apache sub-project to the ASL2 license and what file
license headers should be used [41], to which Behlendorf responds [42]. A flow
graph of the License creation and migration process appears in Figure 4.
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Creation of and Migration to the Apache License, Version 2.0
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Figure 4. Process flow graph for Apache License Version 2.0 creation
Introduction of the Joint License Agreement

Rosen [4] suggests that copyright assignment is sought for two purposes:

1. So the project can defend itself in court without the participation and
approval of its contributors.

2. To give the project (and not the contributor) the right to make licensing
decisions, such as relicensing, about the software

The NetBeans case is interesting because it is not simple copyright assignment, but
rather affords both the contributor and the project (Sun Microsystems, specifically)
equal and independent copyright to contributed source.

The Joint License Agreement (JLA) was introduced to the NetBeans project on
28 April 2003 by Evan Adams, a prominent project participant working for Sun
Microsystems [43]. Adams states that the JLA was being introduced in response to
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observations by Sun's legal team of Mozilla and other open source projects and
believed that Sun required full copyright authority to protect the NetBeans project
from legal threats and provide Sun with the flexibility to adapt the NetBeans license
over time. Under the proposed agreement, contributors (original authors) would
retain all copyrights independently for project contributions and any previous
contributions whose authors did not agree to the terms of the JCA would have to be
removed from the source tree. The discussion spanned ninety messages from
seventeen individuals over nearly two months, with a follow-up discussion
consisting of forty six messages from fourteen individuals (eleven of whom
participated in the earlier discussion) over a third month. The discussion, which
began at the end of April 2003 continued through July (with a few sporadic messages
extending out to September), long after the deadline for requiring JLA for project
contributions.
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Figure 5. NetBeans JCA introduction process flow graph

The process for the license format change seems simple. The particulars of the
proposed license received early focus in the discussion. As the discussion
progressed, concern shifted away from details of the license agreement to the way in
which the change was proposed. In the course of discussion, it was revealed that
switching to the JLA was an idea proposed by the Sun legal counsel and the decision
to adopt it was done internally, unilaterally, and irrevocably by Sun without the
involvement of the project, at large. The adoption decision raised questions
regarding the decision rights and transparency within the project.

While recognizing that Sun-employed contributors were responsible for a
majority of project effort, non-Sun contributors took the lack of transparency and
consideration in the decision making process as disenfranchisement. In a follow-up
discussion, project members further expressed fears that giving Sun full copyright of
contributed code could lead to reclassification of volunteer-contributed code in
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objectionable ways. More significantly, they feared the change could impact
copyright of projects built upon the NetBeans codebase, but not contributed back to
NetBeans source repository.

In time, most of the “corner case” concerns about the license agreement were
addressed. However, ultimately non-Sun employed contributors were still in the
position of having to trust Sun to act in an acceptable manner with a grant of full
copyright. Moreover, the discussion drew out larger concerns regarding Sun's role
position of leadership and control of the project, and regarding transparency in
decision making. A flow graph of the JCA introduction process appears in Figure 5.

Discussion and Conclusions

The two cases presented are not directly comparable. The Apache study looks at
the process of creating a new license, to be used by all projects under the domain of
the Apache Software Foundation. The NetBeans study focuses on the adoption of a
new license agreement for contributors to the NetBeans IDE and platform. Software
source licenses govern the rights and responsibilities of software consumers to
(among other things) use, modify, and distribute software. Contributor license
agreements (CLAs), on the other hand, govern the rights and responsibilities to
(among other things) use, modify, and distribute contributions of the organization to
which the contributions are submitted, and those retained by the contributor. The
new CLA stated that copyright of project contributions would be jointly owned by
the originating contributors, as well as the project's benefactor, Sun Microsystems.
Code contribution agreements may not be of interest to end users of software
executables. However, the OSS movement is known for its tendency towards user-
contributors; that is, users who contribute to the development of the software and
developers who use their own software.

If we consider, specifically, the license changes in the Apache and NetBeans
projects, both were introduced as inevitable changes by persons of authority in each
project (founder Roy Fielding of Apache and Evan Adams of Sun Microsystems for
NetBeans). The initiators of the discussion both presented the rationale for making
the changes. For Apache, the move was motivated by a desire to increase
compatibility with other licenses, reduce the number of questions about the Apache
license, moving the text outside the source code, and require patent license on
contributions where necessary. For NetBeans, the motivations were to protect the
project from legal threats and provide Sun the ability to change the license in the
future. In the Apache case, the motivations for making the changes went
unquestioned. The discussion focused on what objectives to achieve with the change
and how best to achieve them. The former had to do with a (minority) subset of
participants who saw the license change as an opportunity to affect software
development culture, altering the direction of the software ecosystem as a means of
governance on a macro level. The latter had to do with making sure the verbiage of
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the license achieved the intended objectives of the license without unintended
consequences (such as those whose nature was of the former). In the NetBeans case,
the discussion focused on the differences between the licenses and their affect on
non-sponsoring-organization participants (meso-level project governance) of the
license. Given the context of the surrounded cases, the structural and procedural
governance of the project was also questioned.

The area of the NetBeans license change that received the greatest push-back was
granting the sponsoring organization the right to change the license unilaterally at
any point in the future. This right was similarly granted to the ASF in the Apache
contributor license agreement (CLA) [44], a point that was not lost on participants in
the NetBeans license change discussions [45]. Why did this issue receive push-back
in NetBeans and not Apache? West and O'Mahony [46] suggest caution that, unlike
community-initiated projects, sponsored OSS projects must achieve a balance
between establishing pre-emptive governance design (as we saw here) and
establishing boundaries between commercial and community ownership and control.
The surrounding cases served to create an atmosphere of distrust within the project.
The distrust led to fears that contributions from the sponsoring organization would
become closed off from the community, perhaps saved for the organization's
commercial version of the product, leaving the sponsoring organization as free-riders
[47 and 48] profiting off of the efforts of others without giving back [49] or
otherwise limit what project participants can do with project code.

Perhaps the most striking difference in the way the two license changes were
introduced is that the Apache case invited project participants (as well as the
software ecosystem and the public, at large) to be a part of the change, whereas the
NetBeans case did not. Participants in the NetBeans project were left without a
sense of transparency in the decision-making process in that the change was put on
them without any warning before the decision was made. Moreover, they were left
without representation in the decision-making process in that they did not participate
in determining the outcome of a decision that had a large impact on them. This is not
to say that the Apache case was entirely transparent. There are clear indications from
the messages on the list that conversations were held off-list. Likewise, there were
misconceptions over what roles participants played and participant affiliation.
However, the process was not questioned, nor the result.

In conclusion, we have taken a first step to understanding how license change
processes impact software development processes by discovering and modeling the
update process for the Apache License and the update to the contributor license
agreement in the NetBeans project. We observed how differences in the processes in
introducing change intent influenced response to the changes. To put these cases
into context, NetBeans underwent two license changes since the events described
above, neither of which received significant push-back from the community. The
first shifted the license to the CDDL. The second was a move to dual license
NetBeans under the GPLv2. This second licensing shift was considered by Sun “at
the request from the community” [50]. Unlike the introduction of the JCA, the GPL
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shift was presented to the community by Sun for feedback (in August 2007) as an
added option (rather than a complete relicensing) before the change was made.
Thus, we can clearly see further change in the processes used to govern the
community in a way that directly addressed the defects in the project's governance
processes circa 2003. Shah [51] echoes these concerns, observing that code
ownership by firms creates the possibility that non-firm-employed contributors will
be denied future access to project code. In other projects, these threats can lead to
forking of the source, as happened when the MySQL corporation was purchased by
Sun Microsystems, which, in turn, has recently been acquired by Oracle.
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