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Abstract
This document provides an overview of the progress
made with my research into the introduction of inno-
vation between May and September 2008. It contin-
ues where the first milestone [49] left off and discusses
first the methodical advances regarding Grounded
Theory methodology. Second, it presents the first
set of results regarding the introduction of innovation
such as the concepts of hosting, partial migration,
enactment scopes, adapter innovations and decision
making. Lastly, it closes with ideas about how to
conclude this dissertation.

1 Introduction
How to define innovation for this research, has proved
surprising difficult again and again. As the demand
for a definition has persisted, this milestone will revisit
the problem of defining the term, despite the fact that
a definition of a phenomenon still being under study
might fail to include all essential aspects.
The purpose of defining the term innovation is to

describe precisely what we intend the term to mean
within the boundaries of this research. It should be
noted that thus our purpose is explicitly not lexical in
nature, as it does not try to capture the “conventional
or commonly understood meaning” [65] of the term
innovation, but rather is stipulating as to describe an
intended meaning within a given setting and precising
as to outline which objects are innovations and which
are not [65].
Given this purpose, we can also give some general

criteria a “good” definition should fulfil [65]: A defini-
tion should (1) capture the essential (as in necessary)
attributes of innovations (from which follows that it
should not be too broad or narrow, nor defined neg-
atively), (2) not be circular, (3) not have an agenda

on its own or try to convey results, (4) be concise and
readable and (5) avoid using terms as definiens that
are themselves not well defined.

The first milestone presented one large ostensive ex-
ample of an innovation introduction in which an Open
Source project migrated from the centralized source
code management system Subversion to decentralized
Git. It seems worthwhile to expand on this by giving
an enumerative definition of the three most common
types of innovation seen so far in this research (see
also Section 3.7 for a more formal treatment), which
certainly is neither complete nor operational enough
to be suitable to our purpose of a precise definition,
but might still provide a good sense of what we deem
an innovation.

The largest group of innovations found so far are
improvements to processes and process phases such
as (1) using a merge window period during which
new features may be added to the repository of the
project, (2) asking new project members to intro-
duce themselves, (3) redesigning the user interface
based on a competition between several designs, or
(4) cleaning of bug trackers from outdated entries af-
ter releases. Second are those innovations which are
tied to the use of software for developing software col-
laboratively on the internet. This includes the use of
systems for (1) managing source code (e.g. CVS), (2)
compiling source code to programs (e.g. autotools),
(3) managing bug reports (e.g. trac), (4) communi-
cating synchronously (e.g. IRC) and asynchronously
(e.g. mailing-lists). Third are tools used by individual
project members to such as (1) API documentation
tools (e.g. Doxygen), (2) buildtools (such as auto-
tools) or (3) helper scripts to deal with whitespace
conventions.

With these examples in mind we repeat the defini-
tion from the first milestone [49]:

Definition 1 (Innovation). An innovation is some-
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thing that is intended to change any kind of process
in a project.

This definition only differs in one significant count
from the definition for software process improvements
(SPI) given by the Software Engineering Institute
in [51] as:

The changes implemented to a software pro-
cess that bring about improvements.

The difference is that innovations are about change,
no matter whether this change is negative, positive or
even without implications. This avoids taking an ex-
plicit side on the question whether a change is good
or not, but rather assumes the viewpoint of the inno-
vator who has an agenda and intention for it.
The definition which most closely matches ours can

be found in Fichman’s study of assimilation and dif-
fusion of software process innovation [23] in which he
defines software process innovations as

C

hanges to an organization’s process for pro-
ducing software applications - changes in
tools, techniques, procedures or methodolo-
gies [24]

The primary difference to our definition is that we
explicitly extend the definition to include processes
that are not necessarily performed primarily to pro-
duce software. We do this because we think that
all processes occurring inside a project which follows
the Open Source development paradigm are interest-
ing at this early stage for understanding this mode
of software development. If for instance an innova-
tion improves the process of new user acquisition, we
do want to include it under this definition, because it
might turn out that the number of new users in an
Open Source project is correlated with the number of
contributions.

1.1 Literature
This section discusses literature read during the sec-
ond milestone that contribute ideas to the question
of how to introduce innovations.
Gunter Dueck describes the introduction of a Wiki

as a knowledge management innovation in IBM [18].

As Dueck narrates the story of the introduction, he
also notes the key practices employed (“just do it”,
“keep underground”) which map very nicely to the
ones proposed by Manns and Rising [45], and enumer-
ates two lists of blocking questions from management
and technical personnel.

In an article from Microsoft Research India, re-
searchers in information and communication tech-
nologies for development (ICT4D) [17] explain that
they found in several instances that an iterative ap-
proach to innovation introduction is necessary. They
report that they used action research to approach an
acceptable solution since their initial understanding of
the problem often was insufficient.

Regarding Open Source, another useful static ty-
pology might be found in [57], albeit founded in the-
oretical reasoning alone: Sawyer distinguishes three
perspectives by which to look at software production:
a.) a sequential view stemming form industrial pro-
duction, b.) a group view from social psychology and
c.) a network view from network-actor theory. The
differences between the views might be useful when
discussing why innovation introduction is an interest-
ing research topic in the realm of Open Source. For
instance, in a sequential view on software produc-
tion, control is said to be the central mode of be-
lief, while in the network view it is upon interaction.
Designing prescriptions for dealing with introduction
in Open Source, yet giving only control mechanisms
might thus fail.

1.2 Overview of Milestone 2
The last milestone ended with the question which step
to take next and offered four alternatives: (1) To pur-
sue the most interesting memos, (2) to investigate
a single innovation introduction episode in a single
project in depth, (3) to compare the introduction of a
single innovation across several project, or (4) to keep
an unrestricted viewpoint and stick to open coding.

In discussions with my doctoral adviser it was
deemed most interesting to concentrate on option 1,
i.e. to distil from the memos found so far the five
most interesting concepts and continue coding with
them specifically in mind.

The last report enumerated a series of such con-
cepts, from which the following two were initially se-
lected and analysed during May and June:

1. The partial execution of migrations occurring
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with several source code management innova-
tions (see Section 3.1).

2. The enactment scope used in the proposals of
process innovations (see Section 3.2).

On June 24th I presented the results of this anal-
ysis in the research meeting. While interesting new
concepts could be discovered by this mode of investi-
gation, the choice of the two concepts had one severe
drawback: The terms were not central to the inno-
vation introduction but rather peripheral phenomena,
occurring in only a small of set of innovation episodes.
To address this shortcoming, I started looking for con-
cepts that are more essential to the idea of innovation
and found two which had occurred repeatedly to war-
rant a closer look:

1. The role the hosting infrastructure plays within
the innovation introduction process.

2. The impact of effort on the success of innovation
introductions.

I decided to focus on the concept of hosting, be-
cause its scope was more clearly defined, and pre-
sented the results of this analysis (see Section 3.3) in
the research meeting on July 22nd.
As this analysis was successful, I next moved to

a term even more closely related to innovation in-
troduction, namely the concept of innovation discus-
sions. Targeted for the next research meeting on Au-
gust 26th, this turned out to be too ambitious for
several reasons: The concept was too broad, covering
too many sub-concepts such as argumentational tac-
tics, decision making or resource acquisition, and it
was dependant on too many concepts that were still
insufficiently defined such as types of innovations, the
types of outcome of an episode or an understanding
of the phases of the innovation process.

This provided the trigger to look at several of these
concepts as a last iteration before the end of this mile-
stone. I looked at decision making (see Section 3.5),
innovation types (see Section 3.7) and episode out-
come (see 3.6), before starting to write this report on
September 22nd.
While writing this report, it turned out that much of

the analysis I had already done for presentation needed
to be redone for writing it down. I presented the re-
sults of this milestone once at the Forschungswerk-
statt Pfadkolleg on December 4th [48] and in the

Seminar “Beiträge zum Software Engineering”1 on
December 11th.

2 Methodology
During this second milestone, Open Coding as de-
scribed in [49] using searching and scanning has been
replaced by Axial Coding as the main mode of opera-
tion. Thus, instead of focussing on individual mailing-
lists associated with an Open Source project, the fo-
cus is now on developing and understanding individual
concepts scattered across mailing-lists.

The typical workflow of an Axial Coding session
with regards to data scattered in many primary doc-
uments has been the following, which I call focused
coding :

1. Select a topic, idea or concept as the one under
scrutiny (the concept of interest). For example
one might decide that hosting deserves further
study as an interesting aspect of innovation in-
troduction, after chancing upon it time and again
in Open Coding. Note, that while this first step
might appear similar to choosing a core category
in selective coding, the situation in which focused
coding and the associated goal are different: In
focussed coding one is picking up undeveloped
concept to uncover its relationship to other con-
cepts and give it substance in explaination, def-
inition and meaning. In selective coding one is
tyring to pick the concept with the richest ana-
lytical founding in data and the strongest rela-
tionship to other concepts to arrange the whole
presentation of the research results around this
concept. Thus while selective coding presents
the last step of a long journey of analysing a
concept, focussed coding is merely the first step
beyond having identified the concept to be of
interest.

2. From the list of codes built in Open Coding select
those that are related to the concept by searching
or scanning through the list of codes. In many
cases, codes will already exist that are named
in close relation to the concept of interest. For
instance we might look for all codes that con-
tain the word ’host’ and find that we have coded

1https://www.inf.fu-berlin.de/w/SE/SeminarBSE
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forces.hosting for occurrences of hosting as a de-
cisive force leading to the adoption or rejection
of an innovation.
It is not necessary to execute this step with high
accuracy or look for all codes that are related to
the concept of interest. Rather one is looking
for codes with (1) the highest relevance to the
concept of interest and (2) a medium number of
occurrences of the code. The second criterion
for selecting codes is aimed to ensure that we do
not drown in a flood of messages that need to be
read. Continuing with the example of hosting as
the concept of interest, we will not pick a broad
concept like innovation, which - while relevant -
has hundreds of messages attached to it. Instead
we rather pick forces.hosting or activity.sustain,
which are closely related but only contain five to
ten messages.

3. For each code in the set derived from the previ-
ous step, all messages are revisited and re-read
with regards to the concept of interest. In many
cases this will entail as a separate step the reread-
ing of the whole enclosing episode to understand
the context the message was written in. Such an
expansion in the focus of reading - from single
message to a whole episode - is often very time-
consuming and the researcher will be tempted
to use an opportunistic strategy to read only
as much of the episode until sufficient context
has been established. Using this workflow dur-
ing the last months has shown that this is bad
practice. Instead, the researcher should rather
take the time to write a descriptive summary of
the episode, which can be reused when revisit-
ing individual emails later. Indeed the researcher
should be aware that the development of a narra-
tive summary of an episode is one of the primary
strategies for making sense of an episode [38,
p.695] and should always complement the appli-
cation of Grounded Theory methodology.

4. The goal of re-reading is to gather insights about
the concept of interest or, as it is called in the
lingo of Grounded Theory methodology, to de-
velop the concept. There are two types of such
insights:
(1) We might find that the concept we have been
looking at exists in different kinds along some
attribute or property. When discovering such a

property, we can improve the dimensional devel-
opment of the concept. For instance with re-
gards to the example of hosting we might dis-
cover that there are different types of locations
that provide hosting such as private servers and
community sites.
(2) The second kind of insight relates the con-
cept of interest to other concepts, thus help with
the relational development of the concept. For
instance, with the concept of hosting we might
realize that there is a relationship between our
possibilities to have control over a server and the
amount of effort required to maintain this server.

While this describes the workflow that has been
followed for most of the analysis in this second mile-
stone, we intentionally left several aspects of it open:
(1) How do we store such insights systematically for
further development? (2) How do we use these in-
sights in our further work? (3) How do we present it
to interested parties such as the research community,
Open Source participants or corporate stakeholders?
The first and second question lead us to revisit our

tool for qualitative data analysis GmanDA and im-
prove it with regards to concept development, which
is described in the next two sections. Additionally
GmanDA was released as Open Source software dur-
ing this milestone2.

2.1 Coding Syntax
The first major improvement implemented during the
second milestone was an improvement of the coding
syntax to be able to handle hierarchical annotations.
To achieve this, the syntax of milestone one, that
consisted of lists of key value pairs, was changed to
allow nesting of sub-codes in the following way:

code: {
subcode1,
subcode2: {

desc: "...",
def: "..."

}
}

The semantics of this syntax are similar to those
of the key-value notation: An email annotated with

2GmanDA is available for download from http://gmanda.
sf.net
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a certain code implies that this email contains the
description or reference to an instance of the type of
objects labelled by this code. For instance, when cod-
ing an email in which the author discusses the ques-
tion of whether to move the project web-site from one
server to the other, the code hosting might be used to
denote that this email contains a discussion about an
instance of type hosting. This instance can be further
qualified by describing it with further sub-codes. Two
special sub-codes exist: desc (short for description) is
used to describe informally the instance categorized
by a concept, while def (short for definition) is used
to give an informal definition of the concept attached
to the instance.
Using this syntax it becomes possible to conve-

niently store information related to dimensional de-
velopment, such as properties and their values. To
this end, GmanDA uses the convention that codes
starting with a hash symbol (#) are properties and
all sub-codes of properties are values. For instance,
if an email contains a proposition with a large enact-
ment scope, the following coding might be used:

activity.propose: {
#enactment scope: {

def: "Enactment scope is...",
large: {

def: "A large enactment scope
is...",

desc: "This is scoped...",
}

}
}

For relational development no convenient mecha-
nism has been developed yet. At the moment rela-
tionships between concepts are represented by infor-
mal descriptions as memos.
This syntax draws heavily from YAML Ain’t

Markup Language (YAML)3 and JavaScript Object
Notation (JSON)4 and can easily be converted into
both notations. The syntax was designed to be easily
writable and intuitive to users of other notations.

2.2 Tabulation and Code Details
Using this syntax in GmanDA has caused a series of
functional requirements to appear to help with the

3http://www.yaml.org
4http://www.json.org

Figure 1: The Code Detail view in GmanDA. Its pur-
pose is to provide information such as definitions,
properties and occurrences for a given code.

question of how to work with relational and dimen-
sional data.

A first development in this regard was the Code
Detail View which outlines each occurrence of a code
in further detail. Given a certain code, this view allows
to inspect all properties, definitions and descriptions
and quickly jump to each email to which the code has
been added. A screenshot of the view can be seen in
Figure 1.

While the code detail view can already display all
properties of a code and their values, it often became
necessary to see how two properties are distributed
with regards to a concept of interest. For instance,
given the outcome of an episode as a property ranging
from failure to success, one might be interested to see
how large an enactment scope has been used in the
proposal of the episode.

To enable such operation, the Tabulation View has
been created, which is shown in Figure 2 with data
relating outcome and enactment scope. Similar to the
visualization view, it allows first to filter for messages
of interest, then it provides a way to define the con-
cept of interest and two properties of this concept. It
will then plot each instance of this concept along the
values of the given properties.
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Figure 2: The Tabulation view in GmanDA. It is used to analyse the relationship between two properties. In
the figure, the properties abstraction level and episode outcome are tabulated after filtering and grouping for
messages tagged with the episode tag.

2.3 How to Present Results

This is the first milestone in which any direct results
are to be reported in written form. Much thought has
been spent thus on the question of how to present the
results of a Grounded Theory analysis as outlined in
this section on research methodology.
The first question that needs to be answered in

this regard is what actually constitutes a result of a
Grounded Theory analysis. Corbin and Strauss offer
three aims of doing qualitative research: (1) Descrip-
tion, (2) conceptual ordering, and (3) theory [13],
which are distinct, but still intertwined. All analysis
has to start with description, because “there could be
no scientific hypotheses and theoretical [. . . ] activity
without prior or accompanying description” [13]. This
becomes more apparent when considering “descrip-
tion” to be more than just textual rendering of raw
data, but rather as the mapping of this data into the
domain of things understood by the researcher. Only
what is understood and grasped by the researcher
can be used to construct a conceptualization of the
data. Conceptualization for computer scientists prob-
ably is most closely related to object oriented mod-
elling, where we try to group sets of related objects
under the label of a certain class and then put up
hierarchical subtype relationships between classes to
form a taxonomy of their associated objects. Well-
developed categories then become the base for con-
structing relationships between them, which consti-
tute theory.

How can we present each type of research result
given the format restrictions of a paper-printed dis-
sertation? We are primarily restricted to text, with
figures and tables only as supportive means and links
only possible to sections, figures and tables. From the
literature we gather that discussion with intertwined
narrative is the main presentation form for Grounded
Theory studies, with page-sized tables giving exam-
ples of developed core concept serving as support (see
for instance [34, 3, 10]).

This report is a first attempt to achieve such a nar-
rative form, since all intermediate results presented
so far have been presented in the same order in which
they were uncovered from the data. For instance with
the concept of hosting, the presentation in the re-
search meeting has focused on developing the concept
together with the participants, step by step, just as I
discovered them. While such form along the analyti-
cal development of a concept is easy to follow for the
reader and easy to report for the researcher, it might
miss a concluding condensation into results which are
comprehensible and valuable on their own. For this
milestone report, I have used the following supportive
means of presenting results:

• Links into data I have added a large amount
of references to the actual data from which I
have derived my results. Since all emails are
available via Gmane.org, I was able to put hy-
perlinks into the electronic version of this pa-
per that take the reader directly to the ref-
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erenced email. For the paper-printed version,
the links are given as <id>@<project> - for
instance [1839@kvm] - which can be manually
resolved by looking up the exact name of the
mailing-list in the Appendix A.6 and then brows-
ing to http://article.gmane.org/<list>
/<id> (for the above example the resulting
URL would be http://article.gmane.org/
gmane.comp.emulators.kvm.devel/1839).

• Links to concepts For each concept referenced
and discussed in this report, the detailed defini-
tion as stored in my GmanDA database is given
in the Glossary (see Appendix A).

• Graphical representation Where possible and
applicable I have tried to create a graphical rep-
resentation of the data and resulting theory de-
veloped (see for instance Figure 8).

• Descriptive overviews Since the analytical de-
velopment of a concept often is terse with regards
to describing the actual episodes from which the
theory was derived, this report offers Info-Boxes
that try to give more detailed accounts of im-
portant episodes (see for instance Info-Box 1).
The reader is free to explore the episode in more
detail, but it should be possible to follow the the-
oretical development without it.

2.4 Visualization of Temporal Data
The first milestone [49] presented a screenshot of the
visualization support (see Figure 3 for a new example)
built into GmanDA without explaining its underlying
mechanisms. This section is to rectify this by provid-
ing a treatment of visualization of temporal event data
such as log file data or emails as used in GmanDA.
We begin by defining E as the index-set of all

events e of interest. An event e is at the moment a
completely opaque object, without any internal struc-
ture. We then define τ - the timing function - as
E 7→ R that maps events e to a real number that
we take to represent a timestamp (for instance think
of the number as the number of milliseconds since
1970-01-01).
To attach meaning to the events, we define T as

the set of all tags t that we might attach to an event
e. For instance we might use a certain t1 ∈ T to
represent a certain author or another t2 ∈ T to repre-
sent a certain type of output which appeared in a log

entry. A coding C ⊆ T ×E then is used to represent
which tags have been attached to which events. We
found it useful to also define a partial order < on top
of the set of tags T to denote a hierarchical sub-tag
relationship (if a tag a is semantically a sub-tag of a
tag b, then a < b).

The first operation we then introduce is the filtering
function f : 2E 7→ 2E , where ∀x∈2E f(x) ⊆ x, which
takes a set of events and returns a subset of them.
In particular, a tag filtering function ft,C is a filter-
ing function, which returns the set of all those events
that are tagged with t in the coding C. Formally,
∀x∈2E ∀y∈x y ∈ ft(x) ⇔ ∃s∈T s ≤ t ∧ (s, y) ∈ C.
Another useful filtering function uses the timing func-
tion τ to reduce the set of all events to those which
occurred in the interval [start, end]. Using such fil-
tering, we can reduce the amount of events we see
on screen comfortably by naming the tags and time-
periods we are interested in.

The next operation we found useful is partioning,
which we define to be a function pC : 2E × 2T 7→
2T×2E , which receives a set of events and a set of
tags and splits the set of events into subsets filtered
by each tag (the partitions), i.e. for x ∈ 2E and
y ∈ 2T we define pC(x, y) = {(t, ft,C(x))|t ∈ y}.
This operation is useful for splitting events along a
second dimension (the first being time) such as for
instance the authors of emails, or the program from
which a log entry originated. In many cases, the most
common application of this partioning function is in
combination with a tag t, for which we are interested
to see a partitioning along the sub-tags. This can be
achieved by the set of all sub-tags for a given tag t,
which we define as S≤t ⊆ T , with ∀x∈T x ≤ t⇔ x ∈
S≤t. Also often useful is the direct sub-tag function
S̄≤t ⊆ T , which does only contain those tags which
are direct sub-tag of the given tag t. For S̄≤t the
following needs to hold ∀x∈T x ∈ S̄≤t ⇔ x < t ∧
¬∃y∈T x 6= y ∧ x < y < t.
We can also nest partitions further by taking each

partition and applying the partitioning mechanism
again. For a similar mechanism by which partitions
can be built, see the table algebra in [60].

As a last processing step before being able to draw
the event data, we use a ranking function r : T ×
2E 7→ N to define a order by which to print the
partitions from a partitioning induced by a set of tags.
Ranking functions we have found useful have been:

• The starting time rank function rs, which ranks
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Visualization

ScreenshotRecentDrawinnovator: red, *: yellowColor:sRank:activity.*Partition:episode.svn@freedosFilter:

Figure 3: Example screenshot of the visualization built into GmanDA. A four-stage visualization pipeline with
the operations filter, partition, rank and color is used to generate the resulting visual display.

partitions in the order of their earliest event, i.e.
(t1, e1), (t2, e2) ∈ T ×2E holds that rs(t1, e1) <
rs(t2, e2) ≡ ∃x∈e1 ∀y∈e2 τ(x) < τ(y) (and re-
spectively end time, median time etc.)).

• Ranking based on the number of events in
a partition function, which was used to find
does episodes containing a sufficient amount of
events. Formally we can define r|·|, where for
(t1, e1), (t2, e2) ∈ T ×2E holds that rs(t1, e1) <
rs(t2, e2) ≡ |e1| < |e2|.

• Alphabethical ranking based on the name of the
tag of the partition.

Given such filtered, partitioned and ranked data,
one could in addition align the partitions according to
the first/last/median occurrence of a certain tag [63].
If interested in finding patterns it might make addi-
tional sense to normalize the total time displayed in
each partition (or the time between two events) to
allow for easier detection of patterns.
As a last step in the processing pipeline, we then

take events and map them to visual marks. Currently
only coloring based on tags and a single type of marks
is supported, but one could extend this to support
changes to shape, size, orientation, color and icons/
textures [60] by tags as well. If quantitative informa-
tion is available about an event this information can
be used for styling the visual mark as well. Consider
for instance the analysis of quotation depth of email
messages by Barcellini et al. [7]. The authors defined
quotation depth as the maximum number of replies
leading from a source email to a direct or indirect reply
which still contains part of the source email as a quo-
tation. Using this definition for a function q : E 7→ R
which returns the quotation depth regarding an event

representing an email message, we can use q(e) for
any given e ∈ E to scale the size of the visual mark
appropriately. Thus emails which are deeply quoted
draw more attention.

Concluding, we want to relate this way of visual-
izing event data to the visualization of activity data
that Salinger and Plonka are using in their analysis
of pair programming sessions [56]. Instead of hav-
ing atomic events without any temporal extent, their
visualization consists primarily of activities with be-
ginning and end times. To map events to activities
we found two basic strategies: (1) Given two tags, we
can interpret occurrences of events tagged with one of
them as flagging the start of an activity and the other
as flagging the end of an activity. Repeated occur-
rences of start events are ignored until an end event
signals the end of an activity. For example, when
working on email data regarding the release process
of an Open Source project, we can define the period
in which features may be added to the code base (the
merge window) as the time between any number of
consecutive emails stating that features may currently
be added to the code base and the first following mes-
sage stating that only bug-fixes and localization may
be added to the code base (the feature freeze)). (2)
We can interpret the time between the first and last
event marked by a given tag as the time during which
an activity occurred. For instance, given three email
messages tagged to belong a certain episode, we can
define the period during which the episode occurred
as the time between the first and last email tagged
with the episode.

An overview of the operations for dealing with event
data is given in Figure 4.

Once the events have been rendered to screen,
GmanDA supports interaction using the zoomable
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2. Shape 1.

3. Color 2.

4. Filter 3. by A

5. Partition 3. by {A,C}

A:

C:

with B < A (B is a sub-tag of A)

A B CB C B A C B A1. Raw*

8. Align 5. by 1st B and 1st C

A:

C:

9. Normalize 5. by 1st and 2nd B to 1st and 2nd C

A:

C:

7. Rank 5. by number of events reversed

A:

C:

Note: All message tagged with B are included because B is a sub-tag of A.

6. Group 5. Partition A by Flag A-B and Partition C by Tag C

A:

C:

Figure 4: Operations for dealing with event data such as email messages. The given example data uses three
tags A, B and C, where B is a sub-tag of A. Note*: The letters in the first row (1. Raw) should be interpreted
as events with one of the tags A, B or C and positioned in time relative to their placement on the horizontal
axis.
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user-interface paradigm based on the Piccolo Toolkit
(successor of Jazz [8]). Most notably this includes the
use of a semantic node for presenting the time-line,
i.e. when zooming-in a time-line for months and a
time-line for individual days is only displayed at ade-
quate zoom-ratios.

2.5 Reasoning about Grounded Theory
Methodology

The use of Grounded Theory methodology (GTM) in
the Software Engineering research at AG Software En-
gineering has become a corner stone of our daily re-
search work and thus continued thinking and explor-
ing of the associated concepts is necessary to avoid
running into methodological dead-ends or taking long
detours where swift progression to the goal of research
would have been more appropriate.
In this section, I thus want to discuss the follow-

ing two issues related to GTM which this milestone
provided some insights about: (1) Understanding the
paradigm as a tool in Grounded Theory methodology,
and (2) the use of a foundation layer or set of base
concepts and its implications.
First, we want to discuss our understanding of the

paradigm as a tool used in Grounded Theory research.
Strauss and Corbin describe the paradigm as “a per-

spective taken toward data [. . . ] to systematically
gather and order data in such a way that structure
and process are integrated” [61, p.128]. To achieve
this end, the paradigm suggests to take a concept
of interest (called the phenomenon) and analyze for
each occurance of the phenomenon in data (a) the
set of conditions that have caused the phenomenon
and those that manifest its properties (those are called
the context5), (b) the set of strategies employed by
persons as reaction to a phenomenon, and (c) the
consequences of such interaction. Strauss and Corbin
note explicitly the danger of becoming stuck in the
structure of the paradigm and following its prescribed
model of analysis too rigidly and reducing the anal-
ysis to simple cause-effect schemes that lack deeper
analytical insights [61, 13].
I have argued before in the research meeting that
5The term context is thus not used in the sense of “a context

in which the phenomenon appeared”, but rather the context is
the concrete instance of an abstract phenomenon in the data.
The term highlights the importance of all phenomenon only
being of interest if they serve as a context to further action
and events.

the paradigm as given by Strauss and Corbin primarily
improves our analytical abilities regarding the reaction
to a phenomenon (as can be easily seen in the graphi-
cal representation of the paradigm shown in Figure 5)
and is static towards the causes of the phenomenon. I
have hypothesized in the research meeting as well that
this alignment towards reactive analysis is caused by
the kind of phenomena that Strauss and Corbin inves-
tigated such as pain and dying, which are emergent
from a context rather than the products of actions by
people. To extend our ability to understand the dy-
namic aspects that led to the phenomenon, I think it
makes sense to split each causal condition analytically
into three aspects, which closely mirror the reactional
aspects into which the consequences of a phenomenon
have been divided: First we need to know which ac-
tions and strategies have caused the phenomena to
occur (action/causing strategy), second we need to
understand from which starting point these actions
were taken (the starting context), and third which
conditions influenced the actions taken in a way rel-
evant to affecting the phenomenon (intervening con-
ditions). The resulting paradigm model can be seen
in Figure 6.

A second important insight with regards to the
paradigm is related to its ability to aggregate sev-
eral occurrences of a phenomenon. In this milestone I
have used the paradigm only as a tool that can be ap-
plied to a single occurrences of a phenomenon in the
data as can be seen in Figure 7. I have not seen any
indication that the paradigm provides any help in inte-
grating several such frames of analysis or occurrences
of the phenomenon to construct higher conceptual
abstractions beyond providing a comparable structure
for each frame. Grounded Theory methodology does
not provide any explicit tool for these kinds of ab-
stractions to my knowledge. My doctoral advisor has
suggested to take the resulting paradigm frames and
integrate them by perceiving them as data on which
GTM can be performed again. We should investigate
literature further for uses of the paradigm to learn
how people have used it or any other mechanisms for
reasoning about how process can be integrated into
the GT being developed.

As a second point of reflection on Grounded The-
ory methods as used by the AG Software Engineer-
ing, I want to discuss my experience with the usage
of foundational concepts or a set of base concepts:
When I first started coding emails for this research
project, I started developing my own coding scheme
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Causal
Conditions

+ specific properties
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Interactional
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Intervening
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Consequences

look at these as 
dependent upon the

context

causes / affects

Figure 5: The paradigm model [61] graphically represented using a logic frame. Arrows pointing between
elements represent that the pointed-to element is caused or affected by the pointing-from element.

to exhaustively and orthogonally conceptualize and
describe what I saw happening in the emails I was
reading6. When looking back now at these concepts
(super-concepts such as activity, argumentation, in-
novation of these were discussed in the milestone
1 [49]) and looking at the way that results from axial
coding were derived, these base concepts served the
following purposes:

• Base concepts are useful as pointers into and
marks in the data to find all occurrences of a
certain phenomenon of interest. For instance
when trying to explore how hosting played a role
in the process of introducing an innovation (see
Section 3.3), the codes for sustaining and exe-
cuting activities were two of the most important
candidates for finding emails from which insights
about hosting could be derived. We did not ex-
pand executing so that hosting was a property
of it, but rather executing became an associated
concept of the more central concept hosting.

6I intentionally use the words conceptualize and describe at
the same time, because there is no precise boundary between
these terms, rather they have different values along the dimen-
sional property of abstractness.

• Base concepts serve as starting points to de-
velop properties. For instance, when looking at
two episodes related to proposals of bug-tracking
processes, I found that they resulted in different
outcomes. To explore this difference, I started to
investigate the properties of the proposals made,
and arrived at the concept of enactment scopes
of a proposal. During the course of this analysis,
the importance of the original concept (proposal)
became increasingly smaller and the embedded
concept (enactment scopes) developed a life as
a concept in its own right. I believe that such a
concept could have emerged even in Open Cod-
ing already, but using base concepts offers a more
systematic approach and less strenuous way to
uncover it.
On the other hand, the danger of becoming stuck
in base concepts should never be underestimated,
because some concepts can be more easily de-
rived as properties than others. For instance, if
we consider the concept of partially migrated in-
novations (see Section 3.1) as those innovations
that replace only part of an existing innovation,
it is unclear where we would attach a property
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Figure 6: The paradigm model extended with three more elements to emphasize that the phenomenon
is caused by actions that occur in a starting context and are influenced by a separate set of intervening
conditions. Arrows pointing between elements represent that the pointed-to element is caused or affected by
the pointing-from element.
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such as partiality when we are coding using base
concepts.

• Base concepts help to prevent concept explo-
sion. By providing more clearly defined concept-
boundaries than the ad-hoc concepts that ap-
pear in GT left and right while analyzing data,
base concepts restrict the numbers of concepts
that are in use. To that end, the base concepts’
orthogonality and precise definitions are of high
importance.

As a third point regarding GTM, I want to include
some hints from literature. In particular, Suddaby
makes a series of good points regarding Grounded
Theory methodology [62] of which especially one
shows some weaknesses this work has so far: High
level of ignorance regarding existing literature both
from the Open Source research community and the
underlying social sciences or economics literature.
There is no real excuse for this behavior, except that
the goal was not to get stuck in preexisting views be-
fore having a good hard look at the data itself. Each
time I looked at theory, it seemed that it fit only insuf-
ficiently well to our data and thus was not included.
While being aware of the problem, the use of litera-
ture to me has the following main disadvantage that I
have been unable to resolve: If literature is in line with
the results, then the results are merely confirmatory;
if literature is in disagreement with results, then the
results are cast into doubt. I have added a more rig-
orous treatment of literature to the further work and
believe that our visit to the Pfadkolleg workshop [48]
has made the need sufficiently clear.
It remains an unsolved problem how the whole AG

SE can deal with the task of boundary spanning be-
tween computer science and the underlying organiza-
tional and psychological topics. I would suggest the
following: (1) Make interdisciplinary ideas an explicit
topic in either the BSE or research meeting and de-
vote 10 minutes each week to talking about theories
and models from other domains. (2) Create stronger
ties with other research disciplines and try to write
papers with colleagues from them. (3) Continue to
work out our methodology and vision for the results
of the research group.
As a last point and to complement both the theo-

retical reasoning about GTM above and the practical
application of GTM in the result section (3) below, I
decided to perform small explorations into literature,

tying to uncover reports and results regarding the use
of Grounded Theory methodology in areas related to
my own research on innovation introduction.

With the first of such an exploration, I chanced
upon Grounded Theory and Organizational Research
by Martin and Turner [46], which explains how
Grounded Theory methodology can be used for data
from OR.

That Grounded Theory methodology is used in
many different ways can be seen in Planned Organi-
zational Change: Toward Grounded Theory by Dunn
and Swierczek [19], who perform a retrospective case
analysis on a set of 67 change episodes. They first
built a Grounded Theory based upon existing litera-
ture which they then used to perform content analysis
of the given episodes. Using the number of occur-
rences of each concept, they then looked at a series
of hypotheses from literature rejecting most of them.

3 Results
During this second milestone the following concepts
have been further expanded as outlined in section 1.2:
(1) Partial migrations, (2) enactment scopes, (3)
hosting, (4) adapter innovations, (5) decision making
and compliance enforcement, (6) episode outcomes
and (7) innovation typology.

3.1 Partial Migrations
The discovery of this concept in the data during open
coding is closely bound to a single episode occurring
in the project KVM at the beginning of 2007. This
project conducted the introduction of a novel source
code management system, while at the same time
retiring its existing system.

Definition 2 (Migration). A subtype of the introduc-
tion of an innovation, where an existing innovation is
replaced by the newly introduced one.

Yet, instead of migrating its existing setup com-
pletely from old to new innovation, the project chose
to conduct the migration only partially, moving cer-
tain parts of the code-base of the novel system, while
retaining others in the existing system. Not surpris-
ingly this approach of concurrent systems led to a se-
ries of problems such as duplicated effort in maintain-
ing branches and increased complexity of determining
which revision contains a certain change [1839@kvm].
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Similar situations of partially introduced innovations
occurred in several other projects, which prompted
the following questions:

• What causes partial migrations to occur, i.e. in
which situations, because of which actions by
project participants, and why does a partially mi-
grated state arise?

• What are the consequences of partially migrated
innovations?

• How and to which effect do projects and their
members deal with these consequences? In par-
ticular, if the consequences are negative, why is
the migration not completed?

These questions map directly to the development
of a paradigm centered around the phenomenon of
partial migrations as discussed in the Section 2.5 on
Grounded Theory methodology. We thus set out to
understand the phenomenon of partial migrations by
trying to understand the actions causing the phe-
nomenon, the starting context that they occurred in
and any augmenting conditions influencing the ac-
tions taken so that the phenomenon occurred.

3.1.1 Partial Migration at KVM

The first episode in which we encountered a par-
tial migration occurred in the project “Kernel based
virtual machine” (KVM), which is a commercially-
backed Open Source project of the start-up Qum-
ranet, on which this company bases its main offering
of a desktop virtualization product. KVM is a virtu-
alization solution on top of the Linux kernel for x86
hardware, so that virtual machine images can be run
on a single computer running Linux. The commer-
cially dominated background is important to under-
stand the history of KVM’s use of source code man-
agement tools. The demand for making KVM’s inter-
nally kept code repository publicly available first ap-
peared at the end of 2006, when the project became
more and more popular. After discussing internally,
access using the centralized source code management
tool Subversion was provided. This sets the starting
context in which the partial migration occurred.
In February 2007, the project leader announced that

the parts of the project code interfacing with the Linux
kernel had been migrated to be managed with the
decentralized source code management tool Git, yet

that the user space parts would remain in the existing
system Subversion. The primary reason given for this
change was the inadequacy on the side of Subversion
to deal with changes in the requirements when com-
pared to the advantages that Git provided. First, Sub-
version was said to be unable to scale to handle a full
Linux kernel tree, which had become necessary when
KVM code extended into places in the kernel beyond
a single sub-directory. Second, Subversion requires
an account on the Qumranet server for each devel-
oper who needed write access to manage long-term
branches. These reasons are perfectly fine reasons
to migrate, yet they do not explain why the project
did migrate only partially and retained a large portion
in Subversion. The only reasons we can find is in a
discussion related to the initial offering of Subversion
access to the project:

“Git’s learning curve is too steep for me. I
may dip into it later on, but I’ve got too
much on my plate right now.” [187@kvm]

So, abstracting from this quote, we see that learn-
ability and associated effort to learn a new technol-
ogy in combination with an already high work load
might be the primary impeding factor to a full mi-
gration. Moving another step up in abstracting these
insights, we can subsume these augmenting condi-
tions that have caused the maintainer of the project
to stay clear of a complete migration to two antago-
nistic ones: While certain reasons call for a migration,
others make it more difficult to do so, and the project
maintainer escaped the full impact of both by migrat-
ing only partially.

Because KVM is driven by a company, we did not
see any emails as part of the migration itself that
could have provided further insight. What we did
see on the other hand is that, one month later, the
maintainer complains about the negative implications
of the partial migration:

“Managing userspace in subversion and the
kernel in Git is proving to be quite a pain.
Branches have to be maintained in parallel,
tagging is awkward, and bisection is fairly
impossible.” [1839@kvm]

So given the phenomenon of an existing partial mi-
gration, we see that within a month the context has
changed: (1) The situation that was created just a
month ago is now undesirable to the maintainer. (2)
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The maintainer has learned how to use Git sufficiently
well to be comfortable with it [1853@kvm]. These
changes in the context create room for new interac-
tion, which the maintainer thus uses to propose to
migrate the remaining part of code from Subversion
to Git by putting them into the usr -directory of the
Linux kernel repository. At the same time though,
the maintainer directly adds an intervening condi-
tion: The proposal feels “slightly weird” [1839@kvm],
which sounds like a petty reason at first sight, but
should probably rather be interpreted as the main-
tainer’s hunch that the proposal would cause pain and
awkward situations in other regards. The second in-
tervening condition that acts upon this proposal is
the knowledge discrepancy the other project mem-
bers have regarding using Git in comparison to Sub-
version [1853@kvm]. Thus while everybody seems to
agree that the proposed solution is weird (for instance
[1840@kvm]), all alternative solutions proposed in-
volve undoing the migration to Git. Instead devel-
opers offer tools and processes for being able to use
Subversion alone, such as scripts for managing patch
sets [1845@kvm]. Given this situation, the maintainer
withdraws his proposal and postpones a decision to
think about it some more [1869@kvm]. If we try to
interpret this “wait and see” strategy of his and de-
duce its consequences, we see that the maintainer is
most probably balancing the effort necessary to adopt
one of the proposed solutions against its effects on re-
ducing his “pain” and the chance that the effort could
be wasted, if a better solution arises.
In takes another four weeks before this better so-

lution can be found. Instead of unifying the user
space Subversion and kernel Git, the revision content
of the Subversion repository is migrated to the new
Git repository [2336@kvm]. The context in which this
completion of the migration was done is given by the
request of a user to enable http-access to both the Git
and Subversion repositories [2184@kvm]. Thus, what
the user is asking is to invest effort into maintaining
both systems. If we interpret the partial migration as
an effort management technique, it loses more and
more appeal, if such request continue to arise. Thus
the maintainer takes hold of the opportunity and mi-
grates to a separate Git repository. After two months
of using Git, this even draws a cheer from a project
participant [2434@kvm].
A graphical summary of this analysis of the partial

migration occurring at the project KVM can be found
in Figure 7.

To conclude the discussion of the partial migration
at KVM, we want to come back to our initial ques-
tions:

• What causes partial migrations to occur?
Antagonistic forces such as shortcomings of ex-
isting tools and lacking knowledge of novel ones
can be the cause of partially migrated innovation
introductions.

• What are the consequences of partially migrated
innovations?
Partially migrated innovations do cause painful
duplication of effort to manage and sustain both
innovations, yet at the same time enable the
project to become comfortable with both inno-
vations.

• How and to which effect do projects and their
members deal with these consequences?
The project actively engaged in discussion when
the maintainer mentioned his pains with manag-
ing both innovations in parallel. It was quickly
agreed that it was important to resolve the sit-
uation. It is important to note that the project
members did only provide solutions based on the
old innovation and that it remained the task of
the innovator to resolve the issue.

3.1.2 Partial Migration at ROX

To discuss the concept of partial migrations, we
choose as a second episode, a migration occurring in
the project ROX which focuses on developing a desk-
top environment that is closely tied to the file-system.
Again this is a migration away from centralized Sub-
version to decentralized Git and again the decision
to migrate is made unilaterally by the maintainer of
ROX, so that we do not see any decision processes
regarding the migration, but rather only get informed
by the maintainer about his rationale to migrate the
core component of ROX - the ROX-Filer - to a de-
centralized version control system (see Info-Box 1 for
a detailed discussion of this rationale). Reasons why
all other of the many sub-projects, such as the win-
dow manager OroboROX, the session manager ROX-
Session or the library for shared ROX functionality
ROX-lib remain in SVN, are not given directly as part
of this proposition, but hide in the ensuing discussion
during the execution of the migration.
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A first indication why the strategy to migrate only
partially was chosen can be found in the email by
the maintainer in which he retrospectively narrates
the conversion to Git: The maintainer describes that
the technical capabilities of both SCM tools favor the
partial migration; Subversion by making it easy to ex-
tract parts of a repository, and Git by making it easy
to combine two repositories. While this is certainly
no causing condition, it clearly is an augmenting one,
making the strategy more appealing. So in addition
to the module boundaries and boundaries of respon-
sibility (Kernel code vs. User Space in KVM) we can
add technologically indicated boundaries as possible
candidates along which a partial migration might oc-
cur.

When the maintainer of the project ROX proposes
to migrate the repository of the central component
ROX-Filer from Subversion to Git, his argumentation
on the highest level of abstraction revolves around
enumerating disadvantages and problems with the ex-
isting and advantages of the proposed innovation. He
describes these from the view point of (1) the contri-
bution processes for non-core-developers as a whole
(process centric view) and (2) certain important indi-
vidual tasks (capability centric view) such as keeping
up to date with an evolving repository, collaborating
without the presence of a project core member and
merging a set of changes with full history.
His argumentation also elegantly separates the dis-
cussion about a solution in the abstract (using decen-
tralized version control) from the discussion about a
solution in the concrete (using Git) by first making
sure that he has convinced to use a centralized ver-
sion system and then providing an additional set of
arguments favoring Git over other DVCSs (all these
arguments are based on external validation, such as
being in use at the Linux Kernel).
Info-Box 1: Rationale given for the migration from
Subversion to Git in the project ROX. [9368@rox]

If we take the freedom to look at an answer of the
maintainer to the question whether there were plans
to complete the migration [9380@rox] and take the
answer - no there weren’t any - as indications why
the migration occurred only partially, then we can
find two more conditions that are involved: (1) Fin-
ishing the migration would require a lot of free week-
ends [9384@rox]. Abstracting from this, puts lack
of time and associated effort on the table of causing

conditions for partial migration. (2) He wants to see
how using Git for the ROX-Filer will work out first,
from which we can deduce an unfamiliarity with the
new technology (similar to the one occurring during
the introduction of Git in KVM) that is causing the
maintainer to run a trial first.

If we next look for the consequences of the partial
migration, these are not that clear as they were with
KVM, because nobody is really complaining or being
vocal about having pains with the migration being
partial. Rather, we see several problems that were
caused by the migration being only partial: (1) Be-
cause not all content managed in Subversion is deleted
after the migration to Git, there are some commits
that end up in the wrong repository and need to be
manually transferred to Git [9404@rox], which we can
abstract as increased usage problems. (2) A more
complex problem might also be caused by the dupli-
cate learning effort. In [9424@rox], a developer asks
for some patience with providing a patch using Git,
because he is still in the process of migrating in his
personal development from CVS to Subversion and
has not had time to learn how to use Git. If a migra-
tion thus is only partially, he cannot just stop learning
about Subversion and start learning to use Git, be-
cause he still needs the related skill to use the parts
not migrated.

More consequences probably exist, but they remain
unspoken of, so that we are left to wonder whether
they would cause anybody to want to complete the
migration or whether other strategies are adopted. As
noted before, the maintainer has opted to use a wait
and see strategy of first running a trial with ROX-Filer
and Git [9384@rox], before considering to migrate the
rest of the project. We do not get any answers to the
question why this strategy was chosen, and what it
accomplishes, yet the most likely reasons seems to be
effort management on the side of the maintainer: Not
investing effort in a new technology or innovation, un-
less there is a clear indication to do so. Another con-
servative strategy can be seen when a developer adds
new features to a sub-project remaining in Subver-
sion and creates at the same time a new sub-project
to complement the existing-one in Git without any
obvious problems [9499@rox].

We find that the only developer who seems to be
interested to extend the migration to more subpro-
jects is the one who initially asked the maintainer
whether he had plans to complete the migration.
When he gets the negative response from the main-
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tainer [9384@rox], he pursues two interesting strate-
gies (we must note this developer is already experi-
enced with the use of Git [9370@rox] and has access
to hosting [9380@rox] as two important intervening
conditions): First is his offer to the project to pro-
vide an adapter that allows to access an existing Sub-
version repository using a Git client (a git-svn mir-
ror) [9385@rox]. While such a system cannot copy
the workflows enabled by distributed version control
system, it causes its users to have a homogeneous
tool environment. Such an offer is interesting strat-
egy, since (1) it allows each developer to choose a
central tool according to personal preference and (2)
it is highly independent from being legitimized by the
project, since it does not interfere with existing inno-
vations. In fact the concept of an adapter has not only
proved useful with regards to making partial migration
seem like a completed one, but also as a powerful way
to introduce an innovation (see Section 3.4).
The second strategy he employs is to migrate in-

dividual parts of the Subversion repository to Git
using his own hosting infrastructure [9399@rox].
While he manages to migrate several such reposito-
ries [9403@rox], looking back one year later, we see
that his efforts must have been in vain, because the
repositories have disappeared, are still being managed
in Subversion or have been migrated again by the
maintainer [9647@rox]. The only effect of his activ-
ities seem to have been that he and the maintainer
learn how to migrate repositories to Git more effec-
tively [9409@rox].
To sum up this investigation into partial migration

of Subversion to Git in the project ROX:

• What causes partial migrations to occur?
Lack of time and lack of expertise are the most
likely reasons why the maintainer decided to con-
duct a trial and not complete the migration de-
spite compelling advantages in favor of the new
innovation.

• What are the consequences of partially migrated
innovations?
ROX did not suffer any mayor negative conse-
quences like KVM from the partially migrated
project state, except a couple of minor usage
problems and possibly some duplicated learning
effort.

• How and to which effect do projects and their
members deal with these consequences? Be-

cause there are no negative consequences, we see
conservative strategies with the goal to manage
the expedited effort regarding the migration of
existing sub-projects, such as (a) keeping the sta-
tus quo of existing sub-projects and only migrat-
ing novel ones and (b) using adapter technolo-
gies to enable homogeneous tool environments
without migrating all sub-projects.

I believe that this analysis was able to convey some
of the reasons and implications of partial migrations in
Open Source projects. While not saturated with suf-
ficient cases, we have seen that partial migrations are
not without merit and that they provide the innovator
with opportunities for strategic action.

3.2 Enactment Scopes of Process In-
novation

Two proposals occurring within two weeks on the
mailing-list of the desktop manager xfce triggered this
second exploration into a concept. Both proposals, at
first, seemed to involve almost the same process in-
novation, yet their outcome was completely different.
The first proposal asked to define a target release for
each outstanding bug, so that planning and tracking
of progress towards the release becomes easier. The
second proposal asked to close bugs already fixed and
outdated with the current release. The first proposal
- thirteen days before the second - failed to attract
any attention of the rest of the development team,
while the second proposed process was accepted by
the project and enacted successfully by its innovator.
What might have caused this difference in reception
by the other project members?

A first look at the reputation of both innovators in
the project does show the reverse of what we would
expect: The successful innovator is not a developer
in the project and has written only a third as many
emails as the innovator who failed. Thus standing
with the project cannot explain the differences in out-
come.

What did strike us during analysis was that the suc-
cessful innovator proposed only a single enactment of
the process innovation for the current release, while
the failed innovator proposed vaguely implying all fu-
ture releases. This seems like a plausible difference
by which we could explain different behavior of other
project members: Being asked whether one wants to

18

http://article.gmane.org/gmane.comp.desktop.rox.devel/9384
http://article.gmane.org/gmane.comp.desktop.rox.devel/9370
http://article.gmane.org/gmane.comp.desktop.rox.devel/9380
http://article.gmane.org/gmane.comp.desktop.rox.devel/9385
http://article.gmane.org/gmane.comp.desktop.rox.devel/9399
http://article.gmane.org/gmane.comp.desktop.rox.devel/9403
http://article.gmane.org/gmane.comp.desktop.rox.devel/9647
http://article.gmane.org/gmane.comp.desktop.rox.devel/9409


do the activities being part of the process once is cer-
tainly a less difficult decision than deciding whether
one wants to do its activities now and for all fu-
ture releases.7 More formally we can define (derived
from [20]):

Definition 3 (Enactment). The execution of activi-
ties mandated by a process by one or several agents.

And based on this:

Definition 4 (Enactment Scope). The set of situa-
tions in which a process should be enacted.

Given these definitions we can hypothesize:

Hypothesis 1. Restricting the enactment scope of
an innovation proposal is positively correlated with
introduction success.

Which gives rise to the following strategy to be used
by an innovator:

Strategy 1. To increase introduction success for pro-
cess innovations, an innovator should limit the enact-
ment scope of the innovation.

A directly visible advantage of this strategy is that
after the initial enactment of the process, the innova-
tor can assess much better whether the introduction
is worthwhile to pursue. If not, the effort spent to
convince the project of adopting the process for an
abstract set of situations is not in vain.
To evaluate whether the hypothesized relationship

between the probability of failure to be accepted and
size of enactment scope of the proposition holds and
can be used to formulate the strategy above, I looked
at ten other episodes in which process innovations
were proposed.
To begin with, I found two more episodes which

exhibit the proposed correlation: First, is an episode
in which an innovator proposes to adopt a stable/
unstable branching scheme and focuses his proposal
on the current situation. He describes the implica-
tions of branching now, nominates a certain person to
be the maintainer of the new stable branch, chooses
version numbers for each novel branch and gives de-
tailed instructions for how development would con-
tinue. This proposition with small enactment scope

7It should be noted that proposing such a correlation only is
interesting if we also assume that the expected effort of adopt-
ing a process innovation is a central factor correlating with the
acceptance of this innovation. While I think this is a reasonable
proposition, it is not yet grounded in coded observations.

is accepted and a stable branch is created within a
month. Following this first enactment, yet without
any renewed discussion or involvement of the original
innovator, the branching procedure is enacted twice
more over the next half of a year, thus strengthen-
ing the idea that an innovator might want to focus
on getting a first enactment of a process innovation
introduced and using its success to extend to a larger
enactment scope such as at each release or every two
months.

A second episode then shows the rare sight of a lead
developer failing to gather support for a proposition
of his, when he keeps the proposal too vague and
thereby largely scoped. This is interesting because
even though he proposes only an optional step to be
added to the quality assurance process (in his case an
optional design review before the mandatory patch
review), his proposal is challenged on the notion that
the proposal would cause effort and complexity:

“And why a comment from us is not
enough?” [6944@bugzilla]

So again, we have found that a large or vague en-
actment scope correlates with fear of expected effort.

When looking now at the cases that do not fit the
proposed correlation, we first find three episodes in
which an enactment scope of one still leads to rejec-
tion.

In the first case, a maintainer proposes to two core
members to use a separate branch for collaborating
on a feature, when they start having problems with
managing their patches via the issue tracker. This
proposal is rejected by the two core developers ar-
guing in the following way: (1) The first developer
directly states that he deems the use of branches too
much effort [4773@argouml], while the second says so
indirectly by noting that branches have not been used
for years to his knowledge [4784@argouml], which I
have interpreted as primarily stating that the use of
branches would have to be learned again. If we in-
terpret both developers as pointing towards effort as
reasons for rejecting the process innovation, we can
clarify our current hypothesis that a reduced enact-
ment scope can help to alleviate fears of overburden-
ing expected effort: If even a single enactment of a
process innovation is expected to be too cumbersome,
the proposal will still fail:

Hypothesis 2. When reducing the enactment scope
of a process innovation proposal, the innovator still
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needs to achieve acceptance for a single enactment.

(2) The second argument used against the process
innovation is not associated with effort expectancy,
but rather picks up on the small enactment scope of
the proposal: Even though the innovator asks the two
developers whether they want to use a branch in the
current situation of collaborating on a given feature,
the second developer enlarges the enactment scope by
asking whether the innovator was proposing to start
using the branches again in general. He then goes
on discussing the appropriate situations for branch-
ing and possible dangers. This can be done implicitly
by assuming that a single enactment of the process
innovation can become the default case for the fu-
ture. Doing so, he counteracts the strategy of using
a small enactment scope by directly discussing the
implications of a larger scope:

Strategy 2. To attack a proposed process innova-
tion, an opponent can expand the enactment scope
of an innovation, i.e. extend the discussion about
consequences of adopting an innovation to additional
situations in which the process could be enacted.

Interestingly, while the proposal to use branches for
collaboration on patches is rejected by these two argu-
ments, the maintainer continues to advocate the re-
instatement of branches as a means for collaborating.
He does so by making them the default development
approach for students under the Google Summer of
Code program two months later. Taking this indi-
rect approach, he achieves that within a month the
use of branches has been adopted by the two previ-
ously opposing developers, and that over time even
one of them explicitly suggests to a new developer
to use branches for the development of a new fea-
ture [5681@argouml].
The second and the third case of a rejected pro-

posal - in separate projects each - with small enact-
ment scope extend these two insights. In the second
case, we see an innovator proposing the participation
of the project in the Google Summer of Code, and see
this proposal fail because of lack of time of the main-
tainer and bad previous experiences with participat-
ing [13244@xfce]. This is in line with the hypothesis
derived from the previous case, that reduction in en-
actment scope still needs to achieve acceptance of a
single case. The third case shows another example of
attacking a small enactment scope. When the innova-
tor suggests to use the project’s Wiki as infrastructure

for keeping track of bugs found just before a release,
the opponent challenges this proposal by expanding
the enactment scope to bug tracking in general:

“btw, I think the wiki is not very convenient,
something like a forum would be much bet-
ter.” [3268@grub]

From there the discussion quickly loses any asso-
ciation with the initial process-oriented question and
becomes tool-centric.

When looking now at the episodes in which the
enactment scope was large (i.e. should be used con-
tinuously or enacted in all future cases of a certain
kind), we find that all of these proposals were (a)
proposed and decided in favor of, but that we could
not determine whether they were adopted as intended
and thus successful, (b) proposed by the maintainers
of the project and (c) all try to influence general be-
havior such as being more disciplined with keeping a
changelog [13533@xfce], being more friendly towards
new developers [6190@bugzilla] or being more careful
when asking questions [6540@bugzilla]. Since we can-
not say whether these proposals successfully changed
the behavior of the project members, we can also just
speculate whether smaller scoping - for instance such
as praising an especially friendly developer or repri-
manding another one for a missing changelog - could
be more successful.

The two last episodes presented here show another
interesting aspect related to enactment scoping : Both
proposals contained small and large scoped aspects
at the same time. In the first case, an innovator pro-
posed that developers interested in a common feature
should work more closely together as work groups (in
the literature on team effectiveness such a work group
would be called a self-managing work teams [12]) as
to speed-up development on these features. He first
did so with a large scope, targeting a possible wide
variety of such work groups:

“Therefore I would propose that we would
setup a group of people that would concen-
trate on specific issues related to implemen-
tation (like a work group or something).”
[3236@grub]

Only later on does he reduce the scoping by nam-
ing two such “specific issues” that would need work
groups right now. Similarly, in the second episode,
a developer proposes a new scheme for managing
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changelog messages, first by describing the general
consequences of not adopting his innovation and then
becoming very concrete in describing how to execute
his new scheme for the first time [4330@geda].
This second episode of combined small and large

enactment scoping was accepted and successfully
used by the project, while the idea of work groups
fails in an interesting fashion: When the innovator
proposes to establish them, the project members in
the discussion directly start doing so by talking about
their desire and abilities to participate in the two con-
crete work groups that had been proposed. Such a
skipped decision related to adopting an innovation is
an interesting concept we saw for the first time in this
episode. Since these work groups - formed without a
decision - failed to go beyond an initial declaration of
interest and their momentum quickly fizzled out, the
verdict is still out whether the possibility of a skipped
decision is an advantage of a certain type of innova-
tion or it rather leads to premature enactment when
the consequences of the innovation are not yet well
known. To remain on the cautionary side, we might
leave this as two open hypotheses to investigate:

Hypothesis 3. When proposing a process innovation
with too small an enactment scope, this can cause
the constituents of the project to skip decision and
directly enacting the innovation.

Hypothesis 4. To skip decision and directly adopt/
use/enact an innovation is negatively correlated with
introduction success.

As a last remark on enactment scopes, we want to
note some similarities between the concept of enact-
ment scopes and partial migrations: With partial mi-
grations we have seen that tools are not introduced for
all parts of the project, but rather that some parts re-
main under the old technology and some are migrated
to the new one. In a way we could also interpret this
as a reduction of enactment scope along the dimen-
sion of modules in contrast to the reduction of scope
in the dimension of future enactment situations. To
discuss this relationship in further detail remains for
future work.

3.3 Hosting
While studying the concepts of enactment scopes and
partial migration, another concept began to stir my in-
terest: Some participants in the commercially-backed

project KVM had repeatedly asked for a wiki to be
introduced by the sponsoring company and eventu-
ally created one themselves when their calls remained
unanswered. Despite this wiki being perfectly usable
and available, the sponsoring company then hosted
their own official wiki shortly thereafter on a server
run by the company and never acknowledged the sys-
tem set-up by the developers. This official wiki turned
out to be so popular, that within a week the network
bandwidth of the server running the wiki was insuf-
ficient, which caused problems with the source code
management system being run on the same machine.

This case highlights that the question of where and
how an innovation is hosted and why this choice has
been done, has been left unexplored so far. We define:

Definition 5 (Hosting). Provision of computing re-
sources such as bandwidth, storage space and pro-
cessing capacity, etc. to the use by an innovation.

We ask the following questions:

• Which kind of strategic and tactical choices re-
garding hosting do innovators have when intro-
ducing an innovation?

• What are the consequences of a certain kind of
hosting for the introduction and usage of an in-
novation?

• How is hosting related to the innovation intro-
duction process?

I thus started a series of 14 coding sessions to-
taling 19 hours and 40 minutes focused on the con-
cept of hosting. In contrast to the two previously
discussed concepts in which I had used the paradigm
(partial migrations) and tabular diagrams (enactment
scopes), this section employs a literary style, because
the analysis is more exploratory with regards to con-
ceptual development than suitable for the other two
approaches. Tabular diagrams as used for the discus-
sion of enactment scopes in particular require a small
set of alternatives, while the paradigm focuses too
much on cause-effect analysis rather than embedding
a concept of interest into a larger set of related con-
cepts. Analysis was conducted using focused coding
as described in Section 2:

First, I looked through the list of existing codes for
the ones that were related to hosting such as “innova-
tion.hosting”. I then looked at each email given this
code and wrote memos in which I tried to develop
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the concept of hosting and attach properties to it.
After having written 36 memos regarding hosting in
this way, the memos were re-read and a mind-map
linking the concepts created. The following discus-
sion describes the properties of the concept hosting
and its relationship to other concepts.
First, we were interested to learn about the dif-

ferent options that an innovator has with regards to
hosting, to possibly derive recommendations based on
these options how the innovator should act strategi-
cally. The following rough types of hosting can be
distinguished:

• Forges such as SourceForge.net or Berlios are
platforms for collaborative software development
that offer a set of popular development tools,
such as a SCM, a mailing-list, bug-tracker and
web-space. The projects hosted on such forges
are usually not thematically related to each other.

• Service hosts such as repo.or.cz provide special-
ized hosting for a certain type of innovation (in
the case of repo.or.cz, Git hosting) [2893@geda].

• University servers often provide web-space and
compute capacity to students and faculty free
of charge. For instance in the project gEDA,
a participant used the Student-Run Computing
Facility (SRCF) to host an adapter innovation
making the Subversion repository of the project
available via Git (see Section 3.4) [2799@geda].

• Private servers owned, rented or operated in the
name of and by individual project members. For
instance in the project Flyspray, one of the main-
tainers sets up a service running the latest devel-
oper snapshot of the project’s software on his pri-
vate server gosdaturacatala-zucht.de [5422@fly-
spray].

• Affiliated hosting occurs when a project asks a
thematically related project to use its already
available server or service infrastructure. For
example, some developers in the project KVM
at one point considered hosting a Wiki on ker-
nel.org, which is the umbrella web-site for all
Linux kernel related projects.

• Foundation hosting occurs when a project is part
of a larger group of projects that are joined un-
der a shared legal entity. These groups or their
umbrella organization then often operate servers

for the use by their member projects. An exam-
ple would be the hosting used by the Bugzilla
project, which is part of the infrastructure pro-
vided by the Mozilla Foundation, from which the
Bugzilla project originated.

• Federated hosting is a lesser kind of founda-
tion hosting, where the ties between the indi-
vidual projects is not based on a legal entity
but rather on a common goal or friendship and
cost-sharing between the maintainers. For in-
stance, the project gEDA is hosted by the Simple
End-User Linux (SEUL) project, which provides
a home to projects which want to do “develop-
ment for user friendly software for Linux, and
more generally for high-quality free Linux soft-
ware of all kinds”8 [2899@geda].

• Private PCs are privately owned computers,
which do not have a permanent internet con-
nection.

Once these types had been found, the question
arose which attributes make them unique and impor-
tant with regards to the introduction of innovations.
We identified five concepts that seem to influence
most of the decisions people make towards hosting:
These are (1) effort, (2) control, (3) identification,
(4) cost and (5) capability. As the concepts all relate
to and depend on each other, we will try weave their
explanation and definition together in the following
paragraphs.

We need to start with the concept of effort, as this
has been initially our only variable to describe why a
decision towards a certain type of hosting would be
made or not.

Definition 6 (Effort). The amount of time, physical
or mental energy necessary to do something.

In the case of hosting, such effort can include (de-
pending on the innovation) the time necessary to in-
stall the software on the machine, migrate data to be
used by the innovation, configure network settings,
watch for security updates and apply them in time or
deal with hackers and spam attacks, create back-ups,
take care of overfull disks and hardware or software
failures, move the server to other virtual or physical
locations, inform the project about the status of the
innovation being hosted and answer questions about

8http://www.seul.org/pub/hosting.php
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any of the these. That maintainers should strive to
minimize these activities should come as no surprise
and maintainers find strong words how they feel about
the effort hosting can cause:

“I dont need to devote my time admin-
istering yet another mail server, doing so
is a no option unless someone pay for my
time” [5411@flyspray]

“People often tend to think about software
quality, but the really important thing in ser-
vices is the maintenance. It is surely easy to
set up a server, but it is very tough to main-
tain such a server for years (especially with-
out being paid) [. . . ] Please consider my
words carefully, before proposing not using
savannah.” [3273@grub]

Yet, obviously given the above example of the in-
troduction of a Wiki in the project KVM, less effort
cannot explain why the maintainers reject hosting the
Wiki using affiliate hosting. If effort is to be avoided,
why is it that many projects host their services on
their own servers and not on big forges like Savannah
or SourceForge.net which have dedicated staff for ad-
ministrative tasks? In the example of KVM, the de-
cision to not use the Wiki at kernel.org, caused a lot
of effort to troubleshoot the software failures reported
by users, and eventually required a possibly costly in-
crease of bandwidth for the server [1168@kvm].
To answer this question, the following episode at

the project ROX provided two more insights: Here,
the project was experiencing such a slowdown of
the web-site, that beside proposing to update the
version of the content management system used,
the maintainer also suggested to migrate the web-
page away from SourceForge.net to a private project
server [9507@rox]. A caveat: as hosting on a pri-
vate server costs money, the maintainer asked the
project whether they would accept advertisements to
be shown on the project web-site. This reveals two
more variables which influence hosting choices: cost
and performance (or rather more abstractly capabil-
ity of the hoster). While hosting which is “free as
beer” [5411@flyspray]9 seems to be preferred widely,
in this episode, the members of ROX were not op-

9A play on words on the explanation given for the term Free
Software: “you should think of free as in free speech, not as in
free beer.” [59]

posed to trade dependence on some form of income
such as advertisement for a faster web-site.

As for capability, several other aspects of the con-
cept have been found extending beyond performance.
Most basically, if the existing hosting does not pro-
vide a certain service, or the offered set of features
with regards to a service is inadequate for the needs
of the project, then project participants need to look
elsewhere. Consider the following exemplifying quote
from the migration of Subversion to Git in the project
ROX (see Section 3.1.2):

> Does SF provide git hosting now?
No, and given how long it took them to
support svn I’m not holding my breath
;-) [9373@rox]

Other attributes of the capability of a hoster include
the bandwidth, as seen negatively in the episode, at
KVM, storage space [31112@rox] and the quality of
service such as uptime of a host [9428@rox]. The
latter for instance is a drawback of private PCs which
are not connected to the internet permanently.

Yet, neither capability nor cost can explain the
KVM episode as kernel.org is both free of charge
and a perfectly fine Wiki. Upon further searching
for episodes related to hosting, I found the follow-
ing episode in the database project MonetDB: One
developer found that the results from the nightly re-
gression test-suite were provided on the web-page
without an expiration time, such that a browser
would cache the pages and not provide the latest
results [121@monetdb]. When notified about this,
the maintainer replied that a fix “must be done in
the server” [122@monetdb]. Abstracting this remark,
we arrive at the concept of control which the project
members exert over a certain type of hosting:

Definition 7 (Control). The degree to which the po-
tential capabilities of an innovation can actually be
used by the project.

In the above example, the server is certainly ca-
pable of sending out appropriate HTTP headers, but
somebody still needs to be able to perform the corre-
sponding changes.

To have sufficient control to perform certain tasks
on a server, such as configuring the innovation,
backing-up its data, troubleshooting it, installing up-
dates and more, is then the first concept that can
explain why the KVM maintainer rejected the Kernel
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wiki: This wiki - while offering all necessary capabil-
ities at a low price - is not controlled by KVM but
rather by Kernel.org.
Control only refers to the potential to perform an

activity, but not that it will actually be performed. In
the above episode, the maintainer does not configure
the server to correctly set the expiration time and the
proposal fails [122@monetdb]. Also one should note
that control is often bound to individuals who are
authorized to perform certain activities. For instance,
when one developer set up a Git-Web system to show
changes to the Git repository in the project gEDA, he
alone was in control of this system and thus had to ask
project members to be patient with regards to updates
which he needed to perform manually [9428@geda].
If control is lacking, then the project members be-

come dependent on hosting staff, are unable to resolve
issues with hosting or have to exert higher levels of
effort:

• When the maintainers of the project Flyspray
lost the password to administrate the mailing-list,
their hosting provided them so little control that
they did not have any other choice but abandon
their existing platform and migrate to another
hoster:

>So far, the old list was a better op-
tion for me.
for us, is no option, we had zero con-
trol over it [5411@flyspray]

• In the database projectMonetDB, one of the core
members made a mistake while committing to
the project repository, which rendered the reposi-
tory unusable for the project. The situation could
only be resolved by filing a support request with
the staff of the hosting provider and waiting for
them to handle the issue [468@monetdb].

• During the introduction of Git into the project
gEDA, the innovators ran a Git-CVS adapter in-
novation to show Git’s usefulness to the project.
In retrospect the innovators reported that this
had not been easy “due to lack of git servers
we control” [3068@geda], giving us a relationship
between lack of control and increased effort.

Such instances of lack of control highlight its im-
plications for the use of innovations and give us an-
other variable by which we can understand why not

every project is using Forges such as SourceForge.net
with their low level of associated effort. Forges,
we learn, provide less control than privately owned
servers, on which the owners can work at will. A
notable exception to this seems to be the Forge oper-
ated by the GNU project - Savannah. As the software
used to operate it - Savanne - is Open Source itself,
the users of the Forge have the possibility to extend
the capabilities of Savannah by contributing to Sa-
vanne [3273@grub].

Until now I have discussed control mainly as perti-
nent to administrative tasks, but the definition given
above also explicitly includes control over the usage of
an innovation. For instance in the context of central-
ized source code management, it is common to em-
ploy a user-based access control scheme to only allow
changes to the repository by project members with
commit rights [6@monetdb]. If we consider a project
member who has sufficient control to change who has
commit rights or not (sometimes called meta-commit
rights), we can deduce that hosting (via its associated
control) can be one of the sources for power in the
project.

When looking to saturate the set of concepts that
relate to the concept of hosting, we found one more
interesting phenomenon to join the previously found
cost, effort, capability and control:

In the project Flyspray the maintainer had become
dissatisfied with the low level of user-feedback he re-
ceived on a new experimental feature he proposed to
the project. When repeating his request for feedback,
he offered to the project that he would be willing to
set up a server on which the latest development re-
version could be run. This would allow each project
member to beta-test the software without having to
install an unstable developer version themselves be-
fore [5395@flyspray]. When the users responded posi-
tively [5399@flyspray], because many of them did only
run stable versions [5409@flyspray], the maintainer set
up such a development demo system on his own pri-
vate server [5422@flyspray], yet marked it as tempo-
rary:

I have now set up a temporary development
BTS (until we get one on our server) at
http://gosdaturacatala-zucht.de/devel/

What this hosting option was lacking was none of
the four previously mentioned concepts, but rather
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it only failed to fit the identification of the com-
munity. Conversely, a participant in another episode
hosting at a private server as well explained that he
did so to avoid being seen as “official” and rather give
the hosting location the notion of being “experimen-
tal” [9428@rox]. Identification with the social norms
of the Open Source community and adhering to its
standard can also be subsumed in this concept: When
the maintainer in Rox asked the project whether he
could run advertisement on the project homepage to
cover the expenses of moving to a paid hoster, we
might interpret this as him being sensitive to the un-
derlying norms in the project.
That identification is something that projects seek

for their hosting options, might also explain why fed-
erated and foundation hosting exist at all, when pri-
vate server hosting (high control, high capability) and
Forges (low cost, low effort) are available.

The analysis of these five concepts related to host-
ing constitutes the main insight generated by this in-
vestigation. We have identified cases in which each
concept was an important factor during a discussion
related to choosing an appropriate hosting: (1) In
the project KVM, the project maintainers favored a
hosting with high control, even though they were pre-
sented with an innovation hosted at a site with little
effort, no cost, sufficient capability and high identifi-
cation. (2) In the project Grub, the maintainer used
harsh words to remind the innovator that abandoning
the existing Forge for a certain service would cause a
lot of maintenance effort. (3) In the project Rox, in-
sufficient performance of the existing host made the
project members trade their existing low-cost solu-
tion for paid hosting with better capabilities. (4)
When forced to look for a new mailing-list host, be-
cause losing the password caused lack of control, the
project Flyspray decided that no cost would be a cen-
tral requirement for the new service. (5) Despite
being cheap and fully functional, the maintainer in
the project Flyspray realized that hosting on a private
server of his would provide insufficient identification
with the project and thus he declared the service as
only temporarily hosted there.
It should be noted that these concepts are just one

possible way to categorize the variables that influ-
ence a complex topic like hosting. This dissertation
did not spent sufficient scientific energies to validate
the completeness or practicable usability of the de-
veloped categorization, but rather feels it reasonable
adequate for innovators and researchers alike to use

it as a framework for understanding hosting. If and
when additional concepts arise, one can add them or
try to explain their appearance as a combination of
the given ones. For instance, during the introduc-
tion of the source code management system Subver-
sion in the project FreeDOS, one of the project veter-
ans noted that one should host the project repository
on SourceForge.net to “keep all FreeDOS-related re-
sources in one place” [4826@freedos]. While defining
a concept such as co-locality or unification of hosting
resources makes sense, it is best to explain its moti-
vation as a combination of the other five concepts. In
this case, unified hosting is driven by reduced main-
tenance effort, more centralized control and improved
identification, since all services are kept in one place.
Capability is affected by co-location as well, but it is
unclear whether it would cause higher risk as a single
point of failure or enable synergies. Cost is not likely
to matter, as SourceForge.net is free of charge.

3.3.1 Strategies for Hosting

Because each identified concept has appeared as im-
portant during at least one innovation episode, it is
difficult to derive any strategic advice for an innovator
with regards to hosting. The following should be re-
garded as speculation and is not backed by a stringent
inquiry.

It seems that there are two essential strategies for
non-maintainer innovators: (1) To convince people in
control over the project’s current hosting to enable
a novel innovation or (2) to use private hosting such
as a university server to host the innovation outside
of the project’s current hosting and over time achieve
integration into the project.

We have seen both the first and second strategy
succeeding and failing, but have extracted little in-
sights so far. The first strategy, it seems, is particular
dependent on the attitude of the person in control
over hosting resources (often the maintainer) and the
innovator should explore this attitude in advance by
looking at innovation cases in the past. For the sec-
ond strategy a common problem seems to be that the
innovator considers his job done after setting up the
innovation. Unfortunately in many cases, the inno-
vation is not able to overcome adoption barriers by
the advantages it provides alone and the innovation
introduction then dies a slow death.
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3.3.2 Relating Hosting to Innovation Introduc-
tion

So far we have interpreted hosting as a concept on
which the innovator can have some slight strategic
influence by making a choice on the location where
he hosts an innovation. Implicit to this was the con-
ceptual relationship that hosting is (1) a requirement
for the usage of an innovation and (2) a task dur-
ing execution (execution is the set of activities that
are necessary to make the innovation usable by the
project). In fact, it turns out that in many introduc-
tion episodes, the acquisition of hosting and the sub-
sequent announcement of availability of a service con-
stitute the only activities that the innovator will be in-
volved with. For instance in the project Xfce, one de-
veloper set up an instant messaging server to provide
low-cost and secure communication to the project by
installing a software on his own private server and an-
nounced this via the mailing-list [13133@xfce]. There
was no public discussion, decision making or adver-
tising the innovation, just the provisioning of the ser-
vice resource and the announcement to the list. Even
though the introduction in this case failed to find any
adopters, we can take note that the achievement of
hosting is the central activity of executing and possi-
bly the minimal introduction scenario for a service in-
novation. Conversely, if the innovator fails to acquire
hosting that is acceptable, then the introduction as a
whole will probably fail.
We found four other relevant conceptual relation-

ships between hosting and individual aspects of an
innovation introduction:
The first such connection to innovation introduc-

tion can be derived through the concept of control.
We have discussed in the last section that control
is often an important factor when making a decision
against or in favor of a certain type of hosting, be-
cause it determines the ability to utilize the capabili-
ties of the server. When considering these capabilities
with regards to using the innovation, we found that
control can lead to power, for instance when only cer-
tain people in the project can assign commit rights
or access certain functionality in the hosted software
or content. Conversely, control can be a barrier to
democratic access in the project.
Next, we found that because achieving hosting is

vital to achieving a successful introduction, it also of-
ten features prominently as an argument during the
discussion and decision making. For instance, when a

developer proposed to switch from CVS to Subversion
in the project FreeDOS, the only restriction brought
up was the demand to keep resources of the project
unified on SourceForge.net [4826@freedos]. Thus, it
might happen that instead of discussing the poten-
tial effects of an innovation, the controversial matters
might be related to hosting.

Fourth, hosting can be a trigger to a new discus-
sion and decision process. In particular, when hosting
breaks or changes it status, this seems like a plausible
point in time to consider alternatives to the current
system. For instance, during the introduction of Git
in the project gEDA, the innovators hosted an adapter
innovation to allow project members to get to know
Git. When this adapter got broken by the administra-
tors, it was a natural point in time to ask the project
members whether there was any interest in moving
the whole development to Git [2889@geda].

Lastly, implicit to the discussion about hosting
has always also been that hosting is the source of
countless tasks during the sustaining of an innova-
tion (much of the discussion about effort of a hosted
innovation derives from these sustaining tasks).

An overview of the proposed relationships can be
seen in Figure 8.

To conclude this section, we want to note which
types of innovation (see Section 3.7) have been found
to use hosting:

Predominately we found that innovations with a
service component, such as a centralized source code
management system, a bug-tracker, mailing-list, or
the project web-site require hosting. As an interesting
sub-case we found that projects which develop web-
applications also frequently host their own software
for two reasons: (1) Their product is an innovation
such as a bug-tracker and is used by them directly as
part of their development process. (2) The product is
hosted as part of another innovation such as providing
a demo system to facilitate easier beta-testing.

Second were innovations that require documenta-
tion to be accessible by users. For instance in the
boot-loader project U-Boot, the maintainer wrote a
design document which outlines the primary princi-
ples to follow when developing for U-Boot, and then
hosted it on the project server [29737@uboot].

Third, we also found that tool innovations are also
frequently hosted by the project, so that developers
can easily download a designated or customized ver-
sion of the tool [4909@argouml].
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Figure 8: The conceptual relationships between the concept of hosting and the central activities performed
during the introduction of an innovation. Hosting can serve as a trigger for or argument in the discussion and
decision phase of an innovation introduction, it serves as a task during execution and sustain of an innovation,
and can act as a central requirement for the usage of the innovation, as source of power for its controller
and as a barrier to adoption.
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3.4 Adapter Innovations
During the analyses of partial migration and hosting
another concept appeared which relates to both of
them but is interesting enough to be discussed inde-
pendently:

Definition 8 (Adapter Innovation). An innovation
used to make an existing innovation accessible by a
third innovation.

For instance in the project KVM, one developer
used the adapter tool Tailor to import changes from
the official Subversion repository into his private Mer-
curial repository [997@kvm]. We use the same termi-
nology as the Gang of Five design pattern with the
same name: The existing innovation (Subversion in
the example) is called the “adapted innovation”, the
innovation adapted to (Mercurial) is called the “tar-
get innovation”, and the innovation performing the
adoption (Tailor) is called the “adapter” [28].
If we ask why such an adapter was used, we find

a first set of cases in which the adapter can be seen
as increasing the independence of tool choice, i.e. it
gives each developer more choice regarding the set of
tools he wants to use during development. We found
three motivations for such independence: (1) As with
the example just given, some developers have a per-
sonal preference for certain tools over others and thus
need to adapt the officially offered system to be usable
by theirs. [997@kvm] In some cases such a preference
might be unqualified, in others it might have practical
considerations such as additional features only found
in the adapted innovation [6157@bugzilla]. (2) Partial
migrations might fragment the landscape of innova-
tions being used by a project and thus some devel-
opers feel the desire to use adapters to make their
tool environment homogeneous. For instance in the
case of ROX, an adapter allowed to access all parts of
ROX using Git, even though only parts had been mi-
grated away from Subversion. [9385@rox] (3) Certain
tools might have high entry barriers for some project
participants if they require complex installation or cer-
tain platforms. For instance, in the project Bugzilla
the maintainer installed an IRC Gateway “for people
who can’t easily get on IRC” [6263@bugzilla] to join
the developer discussions from within a browser.
Beside this set of reasons why an adapter was used,

we found one case in which an adapter is used as a
strategic device: In the observed episode in the project
gEDA it was part of the many activities by the two in-

novators to get CVS replaced by Git. Six advantages
could be identified for using an adapter innovation as
an intermediate step to achieving an introduction: (1)
They were able to set up the adapter without needing
access to the project hosting or getting the decision
to set it up legitimized by the project. Thus adapters
can help to avoid decision and execution barriers (see
Section 3.6). (2) The use of the adapter enabled them
to start using Git in their daily work and thereby be-
come familiar with the technology and learn about
its problems and advantages. (3) Using Git enabled
them to demonstrate first hand to others which im-
pact the innovation could have if adopted project-
wide [2918@geda]. (4) Instead of having to convince
all project members at once to introduce Git for the
project, they focus on individual developers and incre-
mentally convince, demonstrate, and teach one after
the other [3635@geda]. (5) Because Git was available
to them, they could use it to introduce or propose
additional innovations on top of it. For instance they
installed a Git-Web repository browser [2799@geda]
for looking at the source code changes in the project
and proposed Git as a staging system for the work of
students in their summer projects [3068@geda]. This
made the target innovation even more interesting or
plain necessary. And (6), the existence of the tool
provided repeated opportunity to talk about the inno-
vation. In the observed case, these opportunities were
even given by negative events, such as the adapter in-
novation being currently broken [2889@geda] and the
data in the target innovation out of date [3930@geda].

These were not the only reasons why the innovators
achieved an introduction, but it highlight that the use
of an adapter innovation can be a supportive strategy.

3.5 Forcing, Compliance and Decisions
This is the first section in which we try to explore the
decision making processes involved while introducing
an innovation. We have found that decision mak-
ing about an innovation introduction can be divided
into two major components: The organizational in-
novation decision and the individual innovation deci-
sion (Fichman calls this distinction the locus of adop-
tion [22]). The organizational innovation decision is
given by the decision of the project as a whole to ac-
quire and commit to an innovation which then offers
the chance to each individual to adopt this innovation.
This distinction is important because the individual’s
adoption is not automatically implied by the organiza-
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tion’s decision. But rather assimilation gaps between
the organization’s commitment to an innovation and
the individual uptake might occur [25]. While in many
cases the organizational decision has to precede the
individual one because implementing the innovation is
often only possible via the organization, it is also pos-
sible to see individual adoption precede and promote
an organizational decision.
To understand both of these decisions better, we

want to discuss them in turn and begin by looking at
the different ways by which we have observed projects
to make a decision on the organizational level:

3.5.1 Organizational Innovation Decisions

Well known from hierarchically structured organiza-
tions is the authority innovation decision which is
“made by a relatively few individuals in the system
who posses power, high social status, or technical ex-
pertise” [53]. Such authority to unilaterally decide on
the organizational adoption of an innovation is usually
located with the project leader, maintainer, or admin-
istrators of the project infrastructure. For instance, in
the project gEDA the maintainer decided to migrateEpisode

Git@gEDA to Git as the source code management system using
the following announcement:

Here’s the plan going forward:
* I do want a stable/unstable branch/release
arrangement going forward.
* I do not want to use CVS to maintain this
though.
* So, I am going to go ahead and setup
a git repository as the official repository of
gEDA/gaf. [4123@geda]

In many cases the maintainer’s might is so strong
that the maintainer never questions his authority to
make a decision in such a unilateral way. If maintain-
ers involve their project participants, it is often only
to ask for opinions or even only for objections about
the plan. The second most frequent way we have
seen organizational innovation decision being made
is by a collective or more appropriately by a repre-
sentational collective innovation decision. Rogers de-
fines the former as “choices that are made by con-
sensus among the members of a system” [53], but we
feel that consensus is inadequate to describe that in
most cases with Open Source projects a large part of

the project is absent from the discussion and decision
making process. Rather, the subset of the project par-
ticipants who are involved with the discussion assume
the role of representing the project as a whole. This
seems to be a necessary mechanism because of the de-
centralization of and fluctuation in participation and
is directly connected to meritocratic principles: If a
project member does not participate, this should not
stall the decision making.

For instance, in the project gEDA one of the main-
tainers of a sub-project proposes to clarify the licens- Episode

Licensing
Schemas

ing scheme used for graphical symbols used in the
project by posting an updated licensing disclaimer to
the list [3122@geda]. Of the top twenty participants
in the project by number of emails written in 2007
only nine participated in the discussion. The others
(in particular two from the top five, four from the top
ten) were absent from the discussion in which the li-
cense text was discussed. The innovator then takes
the results from this discussion to revise the document
and present it again for a final round of feedback, in
which he receives four additional positive comments,
two of which come from missing top 10 members.

A possible danger involved in invoking a represen-
tational collective arises if this collective is too small
or staffed with project participations too low in the
hierarchy that the collective lacks the legitimacy to
actually make the decision. This problem is partic-
ularly pronounced in projects with strong maintain-
ers. For instance, in the project Grub a set of project Episode

Git@Grubparticipants had already decided to adopt a new ver-
sioning tool and, after a waiting period for objec-
tions, began to talk about executing the innovation.
It was only then that the maintainer voiced his con-
cern [4116@grub] and thereby withdrew sufficient le-
gitimacy to cause the innovation introduction to be
pushed back into a discussion about whether to adopt
the innovation at all.

The third mechanism we have found to drive an or-
ganizational innovation decision is voting. Famously
known in the Open Source community is the Apache
style minimum quorum consensus, where each project
member can vote “+1” (in favor) or “-1” (against)
for a proposed change, and at least 3 votes in favor
with no vote against are necessary to achieve a code
change [26].

The most interesting example of the use of voting
occurred in an episode in the project U-Boot and pro- Episode Merge

Conflictsvides many interesting hints about decision making.
The vote occurred when the project leader rejected
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a change to the code format in the build files of the
project [30660@uboot]. One developer who had not
participated in the discussion so far replied to the re-
jection with the following sentence, which then infor-
mally triggered a vote to be started:

I vote for the new, single-line version
suggested by Kim & Jon. [30667@uboot]

Note that this way of starting a vote does neither
define who can vote, how the result of the vote is
going to be determined, nor how long it will be run.
Rather all aspects are implicit, as are the no-vote of
the project leader and the yes-votes of the innovators
Kim and Jon. It then takes only two more votes in
favor, which are equally terse, to make the maintainer
accept the decision.
We have seen not enough comparable episodes to

derive strategies, but think it would make sense to
hypothesize the following:
Hypothesis 5. Voting can be an effective tool against
individual high-ranking opponents such as a main-
tainer if the general opinion in the project is in the
innovator’s favor.
Hypothesis 6. Voting speeds up the decision process
by reducing opinions to yes and no.
Lastly, we found a series of innovation introduction

episodes in which organizational innovation decisions
did not occur, which we categorized as just do it in-
novation decisions.
Such omitted organizational decisions were particu-

lar common when the innovator could execute the in-
novation to a large degree independently such as set-
ting up mirrors of existing systems [9385@rox], writing
a new piece of documentation, or a tool for cleaning
up white space issues. It is a good indication of the
pragmatic nature of Open Source projects and the flat
hierarchies that project members feel empowered to
invest time and effort to execute an innovation even
though the project has not given them a mandate to
do so.
To sum up, we have seen several different types by

which innovation decision can be made at the organi-
zational level and discussed some implications for the
innovator.

3.5.2 Individual Innovation Decisions

After the project as a whole has adopted an innovation
at the organizational level, we typically saw a set of ac-

tivities performed to enable the use of the innovation
by the project such as migrating data [4835@freedos],
installing software [2799@geda], or writing documen-
tation [5069@geda] and we have labeled these exe-
cuting activities. Once these activities are completed,
each project member can now start using the innova-
tion. The question of whether a project member does
indeed adopt and use an innovation then, is called
the individual innovation decision. In this section we
discuss the results of looking at the extrinsic factors
affecting individual innovation decision, namely the
concepts of forcing effects and compliance enforce-
ment.

Following Denning and Dunham’s model of inno-
vation introduction and its central concept of adop-
tion [15], we were surprised to see that some inno-
vations do not incur any noticeable adoption periods.
Instead, adoption happens fluently and without any
active resistance. How can we explain that for other
innovations the adoption is the most central aspect of
the whole innovation? One answer that goes beyond
relative advantage of one innovation over the other is
the concept of forcing effects.
Definition 9 (Forcing effect). A property or mecha-
nism of an innovation that promotes the use of the
innovation itself.

Consider for example the introduction of the legal
innovation GNU General Public License (GPL) v3 in
the project GRUB. The maintainer proposed in July
2007 to switch the subproject GRUB 2 from GPL Ver-
sion 2 to Version 3, because of a recommendation is-
sued by the Free Software Foundation to switch all
software of the GNU project to the latest version of
the GPL. After letting the project participants dis-
cuss a little bit about the proposed license migration,
the maintainer unilaterally decided [3380@grub] and
executed the switch [3385@grub]. This was possible
because the Free Software Foundation holds the copy-
right to all parts of GRUB and thus can execute such
a change. If we now consider the adoption of this
innovation by the project members, we see that the
nature of the GPLv3 forced them to adopt the GPLv3
implicitly. This is because the GPL is a viral license
and ensures that only code may be contributed to the
project, which is under a license, which is compatible
with the latest version used. In this case project mem-
bers could no longer contribute GPL v2-only code to
the project without being in violation of the terms
of the GPL. In other words, their participation in the
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project was now contingent on their adoption of the
GPL v3 or any compatible license for their contribu-
tions. As such, the innovation itself has forced its own
adoption based on a legal mechanism and the ultima
ratio of excluding project members from participating.
Such forcing effects, which make participation con-

tingent on adoption, have been spotted to derive their
power from two other mechanisms beside this legal
mechanism: First is the existence of a data depen-
dency, which is best explained by the example of mi-
grating one source code management system to an-
other. Because the repository from which the “of-
ficial” project releases are made is changed to the
new system, project participants cannot continue con-
tributing towards such a release unless they contribute
to the new system. If somebody continues to commit
to the old repository, his changes are forfeited. In the
project ROX, for instance, parts of the existing Sub-
version repository were migrated one after the other
to separated Git repositories [episode.git@rox]. Dur-
ing this migration, one developer accidentally com-
mitted to the old Subversion repository after the Git
repository was announced. Because he had not had
time to adopt Git as client tool yet, he needed to ask
the innovator to move his change from Subversion
from Git for him unless he wanted his work to go to
waste [9404@rox].
The second mechanism by which innovations can

achieve strong forcing effects is by their use of sys-
tems restricting participation. An example for such
a code is law [43] mechanism is the change of the
mailing-list in the project Bochs to a subscriber-only
mode. By changing the configuration of the mailing-
list to accept only those members who have registered
with it, the maintainer forces all project participants
to sign up, because the mailing-list will otherwise re-
ject their emails [7272@bochs]. Again we see that the
underlying mechanism uses the desire of participants
to participate to achieve its forcing effect.
It should be noted that forces are not neces-

sarily perceived as negative by the project partic-
ipants. Rather, and in line with results regard-
ing the motivation for participating in Open Source
projects [29, 37, 32], participants note that force has
positive effects such as promoting learning of new
technologies [9369@rox].
To sum up: We have found three mechanisms -

legal, data dependency, code is law - by which an in-
novation can generate a strong forcing effect to be
adopted. In all cases these mechanisms cause partic-

ipation to be contingent on adoption.
If we regard other innovations which do not contain

such strong forcing effects, we find two more classes
of innovations: Those with expected use and those
with optional use:
First is the class of innovation for which the adop-

tion is expected by the project members but not au-
tomatically forced by forcing effects as above. For
instance, in the project U-Boot it was decided to
change the coding standard used in the build-files to
list individual build items on individual lines and no
longer four items on a single line. This change was
introduced to reduce merge conflicts, when individual
items in the lists changed [30646@uboot]. By adopt-
ing this innovation on the organizational level, it puts
only an expectation on the developers to maintain this
file-format. Such expectation can come in various de-
grees of formalization, ranging from informal pleas to
formal guidelines that primarily work via social mech-
anisms.

If developers do not comply with the given expecta-
tion, additional mechanisms outside of the innovation
are required to detect and correct such violation which
leads us to the concept of compliance and compliance
enforcement:

Definition 10 (Compliance). The act of following a
given norm or standard of using an innovation.

Definition 11 (Compliance Enforcement). The act
of ensuring that a given norm or standard is complied
with.

In the above example, the project U-Boot uses a
gate keeper strategy to ensure compliance with the
norm of single items per line: To contribute to the
product, the contribution needs to pass through the
watchful eye of a module owner (called ’custodian’)
and/or of the project maintainer. If a violation is de-
tected, the custodian or maintainer in their role as
gate keeper will reject the patch (or correct it them-
selves) [32452@uboot]. If we reason about the un-
derlying mechanism from which the gate keeper as
a compliance enforcement strategy derives its power,
we can see that it also uses the data dependency on
the project repository and the underlying contingent
participation.

A second compliance enforcement strategy that
again uses the contingent participation as the ulti-
mate source of power was found in the project Mon-
etDB, where the maintainer sends an email to the list
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after the opening of each release branch, reiterating
the rules of which branch to commit to. To enforce
these rules, the maintainer then states:

Any violation of these rules might be "pun-
ished" by a forced undo of the respective
changes. [54@monetdb]

The forced undo of a commit to the repository is
thus another way to invalidate effort and sanction
those activities that are in violation of the rules set by
the project.
An overview of the forces affecting the adoption of

an innovation by individuals can be seen in Figure 9.
If we try to abstract again from the strategies, we

see that both strategies are similar in that they work
primarily to ensure some quality of the code. It is
unclear how a compliance enforcement strategy can
help in assisting in the adoption of innovations that
do not manifest in code.
Indeed it might turn out that process innovations

which lack any such relation to code are the ones
that require strategies from the innovator that clearly
go beyond forcing effect and compliance enforcement.
To stress this point, consider the following quote from
a discussion about how to encourage the users of the
project to report bugs directly in the bug tracker:

I don’t think we could be more explicit
or efficient in discouraging the use of the
mailing list for bug reporting without the
risk of being perceived as discouraging in
this. [4752@argouml]

Put more abstractly, while the forces to achieve
adoption draw their power from restricting participa-
tion, the innovator has to carefully balance the use
of this force, because if forced too much, the partici-
pants in the project can turn their participation to be
a power source as well. If we consider the forking of
the project GCC, XFree86, and TWiki, we see that
in each case the project lead had restricted or threat-
ened to restrict participation so much that project
members quit and forked the project10. For instance,
in the project TWiki the project’s backing company

10 Unfortunately there is only anecdotal material on forking in
the Open Source world such as Rick Moen’s “Fear of Forking”
http://linuxmafia.com/faq/Licensing_and_Law/forking.
html or Wikipedia’s article on forking http://en.wikipedia.
org/wiki/Fork_(software_development)

locked out all developers from participation and re-
quired that they agree to new terms and conditions
before resuming their work. The community got so
upset by this and the associated transfer of rights to
the company and its leader that a large number of
project participants including many of the long-term
core developers forked the project and created Fos-
Wiki.11

As a last point of discussion, we want to relate the
insights about the concepts of forcing effect and en-
forcement to our model of decision making discussed
at the beginning of this section.

If we make the distinction between organizational
and individual innovation decisions, then the forces -
as discussed above - primarily affect the individual’s
decision to use the innovation or not. But if the forces
are anticipated by the individual, they can also shape
the discussion leading up to the organizational deci-
sion. By this, forces can have ambivalent effects as a
strategic device of an innovator:

Hypothesis 7. While forcing effects and mechanisms
for compliance enforcement can increase the speed of
individual adoption, they can increase resistance with
regards to the organizational adoption.

3.6 Episode outcome
This and the following sections are very much only
static typologies and not strongly analytical. Yet, un-
derstanding the different types of outcomes and dif-
ferent types of innovation (see Section 3.7) is a pre-
requisite for talking about innovation introduction.

We start by discussing the different ways that we
have seen episodes end. Because episodes are our
primary way of aggregating all messages belonging to
the same innovation introduction, a successful episode
is the primary goal for an innovator. Unfortunately
success is hard to define in the context of Open Source
projects, as very little external success measures such
as share holder returns, margins or profitability make
sense [14]. For within this study, we define success in
the following way:

Definition 12 (Success). An innovation is success-
fully introduced, when it used on a routinely basis

11An account given by the forking developers can be read
at http://blog.wikiring.com/Blog/BlogEntry28, while no
official statement by the TWiki project leaders can be found
about the fork.
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Figure 9: The proposed model explaining how an individual innovation (adoption) decision is shaped by the
social actions (left side) and attributes contributed by the innovation (right side).

and it has solved the problem it was designed to solve
or attained the goal it was designed to attain.
The first part of this definition regarding routine

usage is a direct adaptation of Denning and Dunham’s
key measure to innovation success - “adoption of a
new practice by a group” [15]. The second part was
added, because we found some innovations which did
not aim for adoption but rather tried to increase the
likelihood of a certain event.
Given this definition, we can sort episode outcomes

into three big categories: success, failure and un-
known. The unknown category is necessary, because
we can not always determine whether adoption oc-
curred (coded as unknown adoption) or whether the
innovation achieved its goal (coded as unknown suc-
cess).

As an example for the difficulties to determine the
success of an episode consider the following episode
in the project ArgoUML, which will serve as a source
of examples for most concepts in this section. The
maintainer had proposed to join the Software Free-
dom Conservancy (SFC) with the goal of avoiding
some of the hassle of handling money as an Open
Source project. Shortly thereafter the legal paper-
work was filed and ArgoUML was part of the SFC.
When ArgoUML participated in the Google Summer
of Code and a money transfer from Google to the
project had to be handled, the project used the SFC
to take care of the transaction.
Using the Conservancy to handle money is definitely

a usage of this innovation and a first step towards
adoption. Unfortunately it is hard to decide at which
point we could say this has been incorporated suffi-
ciently to be a practice or routine, because handling

money in ArgoUML remains such a rare event that
our sample period only includes this single case.

Similarly we find that measuring the success of the
introduction by its goal - less hassle - is similarly diffi-
cult, since (1) the usage-interactions with the innova-
tion are separated from the mailing-list and (2) mea-
sures for goals such as less hassle are hard to come by.
Since the maintainer never reports on reduced work
for him, we are left to ask whether we can call the
introduction a success.

To determine innovation success, we have thus tried
to be conservative in our judgment. We have tried our
best to gather evidence with regards to goal attain-
ment and the use of the innovation becoming routine
and established behavior. Despite our efforts, we can-
not guarantee that an innovation is abandoned shortly
after our sample period ends or side effects appear
that prevent it from achieving its intended goal.

With these difficulties regarding the notion of suc-
cess in mind, we can come back to the viewpoint of
the innovator, who is interested in these outcomes,
because they might provide him or her with insights
about why an introduction failed. The rest of this
section therefore discusses those effects which had a
substantial impact on an introduction becoming a fail-
ure.

First, it makes sense to use a simple phase model
of innovation introduction that distinguishes between
(1) discussion leading to an organizational innovation
decision (see Section 3.5.1), (2) execution leading to
a usable innovation and (3) usage of the innovation.
These phases can then be used to group reasons for
failure. We find that each phase provides opportunity
for the introduction to fail and want to give an ex-
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ample for a failing episode in each phase before we
discuss all the different types of reasons found. For
simplicity, all examples were chosen from the project
ArgoUML, which is developing an UML CASE tool in
Java:
An example of a proposal that fails in the discus-

sion stage can be given by an episode in which the
maintainer of ArgoUML proposes the use of branches
for cooperative bug fixing in contrast to the exist-
ing use of patches attached to bug-tracker items.
This proposal is very tightly scoped (see Section 3.2)
and directed specifically at the two highest ranking
core developers (beside the maintainer himself). In
the ensuing discussion these two core developers re-
ject the given proposal by (1) a series of arguments
such as inefficient operations in their development en-
vironment [4773@argouml] or the lack of an estab-
lished tradition of using branches for experimental
work [4784@argouml] and (2) by enlarging the en-
actment scope. The innovator tries to counter these
arguments, but fails to draw the core developers back
into the discussion, a phenomenon we call a dead end.
The episode thus ends rejected.
Examples of failures to execute are the rarest cat-

egory by phase and the example I give is somewhat
lacking: In the project ArgoUML a translator pro-
poses to join forces with the translation teams of
distributions like Debian or Ubuntu to get ArgoUML
translated more rapidly [4691@argouml]. The idea
is well received by two project members [4694@ar-
gouml][4696@argouml] up to the point that one of
them declares that he will contact some other dis-
tributions about the idea. That neither he nor the
innovator ever report back on their attempts to get
in contact with the translation projects of any dis-
tribution (or presumably never contacted them), is a
pointer to a first class of reasons why innovation in-
troductions fail: lacking commitment by the innova-
tor. If we dig a little deeper, we learn another reason
why this introduction failed: The second proponent
- a core developer - explores the state of ArgoUML
packages with the major distributions and finds that
they are in such an out-dated state that he abandons
the discussed episode regarding translating ArgoUML
by using distributions in favor of starting a new one
regarding packaging.

As an example for an episode which failed in the
adoption and usage phase, we find a very short
episode in which the maintainer defines the new role
of an observer on the mailing-list, responsible for wel-

coming new project members and managing dupli-
cated or incorrect information in the bug-tracker. He
decides to create the role by his power as a main-
tainer and defines (executes) it within the proposing
email. Yet, he fails to get the innovation adopted by
the project, because nobody volunteers to take up the
role.

These three examples should provide a sense of the
wealth of ways an innovation introduction can fail and
that it is useful for the innovator to be aware of mech-
anisms that might prevent him from being successful.
In this second milestone we thus have started to cat-
egorize the failures to introduction an innovation and
concentrated on the first phase (discussion), because
it provides the most examples.

We found not surprisingly that rejection by project
members is the basic case for episodes to fail: During
discussion, the proposed ideas meet with resistance
and the innovator cannot convince the other partici-
pants to decide in favor of his innovation. We found
that such rejections contain two special cases: (1) If
a proposal is rejected by a high-ranking project mem-
ber, then the end of the discussion is often so strong
and abrupt, that I use the special term of a killed
proposal. These drastically stopped introduction at-
tempts might provide central insights when trying to
overcome maintainer might. (2) As a second spe-
cial case, some proposals are not outright rejected,
but rather postponed for revisiting the proposal later.
The innovator should carefully consider in such a sit-
uation whether time is working in or against his fa-
vor. In the project KVM, for instance, the maintainer
waited four weeks until participants had become more
comfortable with a partially introduced innovation to
complete the migration (see Section 3.1).

While this first group of failures highlight the ways
that the other project members can make an intro-
duction fail, a second big group of failures highlight
the importance of the innovator for each introduction
episode. We call an episode abandoned if the inno-
vator fails to continue with the episode, despite no
obstacle to innovation success being present except
the innovator’s own ability to invest time, execute or
explain the innovation. In fact, many such episodes
highlight that ideas are easier proposed than followed
through. An archetypical example can be seen in the
project Bugzilla, where the maintainer proposes an
optional design review process to be added to the de-
velopment process. Such a review was meant to be an
optional process step for any developer who is unsure
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Figure 10: The reasons identified by which introduction episodes fail given a simple phase model of innovation
introduction. Failure reasons can be interpreted as barriers which the innovator needs to overcome to proceed
into the next phase of an introduction.

whether a contribution they want to work at would
be accepted based on its design. The maintainer’s
goal with this proposal was to reduce extraneous effort
spent on contributions which are rejected after imple-
mentation because of a “fundamental design prob-
lem” [6943@bugzilla]. The maintainer receives two
clarifying (if somewhat critical) questions just six min-
utes after he sent his proposal to the mailing-list, to
which he fails to reply. Given that he as the main-
tainer has demonstrated time and again that he is
able to convince others of his proposals, we are left
to conclude that he has abandoned this proposal for
reasons unknown to us. For an innovator we can con-
clude from this that his planning of available time and
resolve to stick to the episode is a central prerequisite
to introducing an innovation.
A third type of failure reasons during the discussion

phase origins again in the behavior of the innovator.
We have seen several cases in which the innovator
failed to attract the interest of the project with his
proposals or arguments. We call such situation dead
ends, in which the last email in an episode is written
by the innovator. An episode ending in dead end, is al-
ways also an abandoned episode, because the innova-
tor could have picked up on his unreplied-to message.
A dead-end on the other hand gives us different in-
sights about the difficulties of capturing the interest of

the other project members and the tactical dimensions
of an innovation introduction, such as when to write
a proposal (not shortly before a release12), how many
proposals a project can digest at once, how to scope
a proposal (see Section 3.2), whom to address [54],
how much effort to invest before proposing [52], etc.

Out of a total of 72 episodes, all 38 failing ones fit
into one or more of these categories. The categories
are not exclusive, because each associated failure rea-
son implies a significant contribution to the outcome
of that episode, of which there can be several. For
example consider the following episode at ArgoUML
that was triggered during the discussion of joining
forces with the translation teams at distributions like
Debian. One of the core developers explored the ver-
sions of ArgoUML shipped in distributions and pro-
posed to discourage shipping unstable versions which
might harm the reputation of the project [4697@ar-
gouml]. He received two replies, the first of which
proposed to change the versioning scheme from odd/
even for unstable/stable releases to a milestone based
naming scheme to make unstable packages more ex-

12This is well exemplified by two nearly identical propositions
shortly before and shortly after the release of version 4.4 in the
project Xfce: The proposition shortly before the release fails to
even draw a response [12700@xfce], while the proposition after
the release by a peripheral developer is a success [12949@xfce].
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plicit [4698@argouml]. The second email rejected
both this proposition to change the naming scheme
(as in line with Open Source community norms) and
discounts the problem in itself [4701@argouml]. Given
that the innovator does not return to the discussion,
we can identify two significant contributions to the
failure of this episode. The first being rejection by
the project peers and the second being abandonment
by the innovator.
A concluding overview of the reasons for failure of

Innovation introductions can be seen in the Figure 10.

3.7 Innovation Typology
In this and the previous milestone [49] we have en-
countered a large number of innovations during the
discussion of the phenomena associated with intro-
ducing them (see the preceding Sections on hosting,
enactment scopes, partial migration, adapter innova-
tions, forcing effects, and innovation decisions). What
we want to accomplish in this section is a classifica-
tion of the innovations we have seen being introduced.
The goal of this classification is to provide us and
eventually the innovator with a typology by which we
can select appropriate introduction strategies accord-
ing to the type of innovation to be introduced.
In many of the previous sections a general under-

standing of the different innovation types from the
software engineers’ standpoint were expected. For in-
stance, when discussing hosting (see Section 3.3), we
noted that this applies mostly to service innovations.
This section is to expand on and formalize this implicit
understanding.
It should be noted that this typology has never been

in the dedicated focus of analysis during the last mile-
stone. Thus, its result might not be without wrinkles.
For the following discussion keep in mind our defini-

tion of innovations as changes to any kind of process
in a project (see Section 1).
We have found the following four central categories

for innovations:

• Process Innovations: Innovations that modify,
add, remove, or reorder process steps of the pro-
cesses used in the project. As an example, con-
sider the use of amerge window in a fixed interval
release scheme. Instead of releasing the project
after a set of features has been completed, a fixed
interval release scheme aims for releases at given
points in time (two to six months per release are

common). To achieve such regularity, a merge
window is often introduced to restrict the time
in which new features can be contributed. Af-
ter the merge window closes, commits are of-
ten restricted to bug-fixes and localizations with
the intent to encourage testing and debugging
of the new features (this intention is not neces-
sarily achieved, as short merge windows make it
often necessary to directly start working on new
features to be included during the next merge
window). The use of this innovation thus pri-
marily changes the process by which software is
developed in the project.

• Tool Innovations: Innovations that involve the
use of software by an individual developer. A
typical example of a tool innovation is an inline
documentation tool such as Doxygen.13 Such a
tool first defines a set of keywords to be used
inside of source code comments. Given source
code annotated with such keywords, the tool is
then able to generate documentation of the ap-
plication programming interface (API) of the an-
notated software. Note that the introduction of
an inline documentation tool is in many cases
combined with rules and conventions that deter-
mine when and how to add such documentation.

• Service Innovations: Innovations that involve the
shared use of software or data by several devel-
opers typically over a network connection such
as the internet. The important difference to tool
innovations is that the piece of software or the
shared data is not run or managed individually,
but rather that several developers need access to
the same running instance of a piece of software
or the same set of data. In contrast to tools, ser-
vice innovations thus require hosting on a server
which is available to other developers (see Sec-
tion 3.3).
As an example, consider a continuous integration
service which is being run on a project server to
detect failures to build the project and pass an
associated test suite [27]. This innovation could
be a pure process innovation if each developer
would by convention build and test the project
locally before each commit with an up-to-date
version or a tool innovation if a developer used

13http://www.doxygen.org
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tool-support for this. Yet, not sharing a continu-
ous integration system reduces the set-up effort
for each developer and more important reduces
the reliance on each developer to actually per-
form the integration (this reliance might not hold
if build and test take considerable time or effort).
The price the project has to pay to achieve these
advantages of running this innovation is the costs
for operating a public server and maintaining the
continuous integration software on this server.
Note that it is an attribute of this innovation
that the decentralized approach to continuous
integration is possible at all and that not all ser-
vice innovations can be transformed into a tool
or process innovation.

• Legal Innovation: Innovations that affect the le-
gal status of the software being developed or of
the project as an organization. This category
targets in particular the choice of licenses used
for releasing the produced software to the pub-
lic. As a non-license example, consider the exam-
ple of joining the Software Freedom Conservancy
(SFC) - a non-profit organization that provides
legal, fiscal, and administrative support to mem-
ber projects. A member project can, for instance,
make use of the SFC to receive money when par-
ticipating in the Google Summer of Code.

As can be seen in the examples, these categories are
not exclusive and many innovations are composites of
these primary types. For instance, the source code
management system Subversion consists of client ap-
plications for use by the individual developers, a server
application which is shared by all project participants,
and process steps for using a centralized versioning
tool like Subversion.
In particular, all innovations contain at least a min-

imal aspect of a process innovation (otherwise they
would not be innovation at all). For instance, when
introducing a tool which can check and correct coding
style issues, it must include at least the new process
step to use this tool. To alleviate this problem, we
have tried to determine a dominant innovation type
to distinguish innovations. In the above example we
have chosen to model Subversion primarily as a ser-
vice innovation.
Beside these major categories, we found the follow-

ing minor categories, which occur less frequent:

• Documentation - Innovations that put knowl-

edge, processes definitions, rules, guidelines, or
instructions into a document form.

• Conventions - Innovations that define rules or
schemes for the execution of process steps such
as how to select names for releases, how to for-
mat source code, or which kind of programming
language features to use and which to avoid.

• Social - Innovations that are based on social
mechanisms such as meeting in real life or
discussing hobbies and interests beyond Open
Source.

Another set of innovation types discusses the rela-
tionship between an innovation and other innovations,
which might be useful for (a) devising strategies to in-
troduce a certain kind of innovation by means of inter-
mediate steps and (b) as a starting point for thinking
about how to devise novel innovations to be used in
Open Source projects (compare with the innovations
devised in [16]):

• Adapter Innovations - An adapter innovation al-
lows the use of an existing system or innovation
by another system or innovation. For example
an adapter might make it possible to access a
Subversion repository by means of a CVS client.
As we have discussed in Section 3.4, adapter in-
novations provide many strategic advantages for
innovation introduction.

• Follow up innovations, Optimizations, Tunings,
Configurations, Reinventions - An innovation
that is triggered or made specifically possible by
a preceding innovation.

• System split - An innovation that is created by
taking an existing innovation and creating sepa-
rate accounts/domains/fields of application and
possibly storing these in a novel system.

• Unifications - Innovations that subsume the data
or capabilities of two or more innovations.

• Preventive Innovations - An innovation that tries
to prevent a problem with an existing innovation
from occurring.
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4 Further Work
The research into the aspects that influence innova-
tion introduction into Open Source projects has made
some important progress during the last 9 months.
Concepts have been developed by axial coding to a
degree that it makes sense to provide summaries of
their implications for the innovator and embed them
into our model of innovation introduction. On the
other hand, the analysis remains shallow in many as-
pects and its links to related work stay relatively weak,
as our talk at the Pfadkolleg research workshop [48]
has shown. The following tasks thus remain open for
the next and probably last milestone:

• Deepen our understanding of the most important
existing concepts.

• Broaden our conceptual base by adding analyses
of additional important concepts such as tacti-
cal and strategic elements, maintainer might, the
role of tool independence, etc.

• Link our results to the related work, especially
in relationship to the literature on organizational
decision making and system theory, such as the
Garbage Can Model [11], Path Dependence [1],
Self-Organization [44], Heterarchical Organisa-
tions [33, 66], Communities of Practice [39, 64],
Social Network theory [35] (considering effects
and principles such as the “0-1-2 effect” [2],
“preferential attachment” [47] or “triadic clo-
sure” [36]).

• Explore if different perspectives or views on our
data using conceptual frameworks such as Actor
Network Theory [40] might help to reveal addi-
tional insights from already explored data.

• Include a revised treatment of the previous work
done in our work group with regards to innova-
tion introduction, such as the mediator exper-
iment [58, 50], insights with regards to zero-
acquaintance approaches [54], and the role of
gifts in proposals [52]. This should also include
the work which is still ongoing, such as the JUnit
introduction at FreeCol and the introduction of
security enhancements at Wordpress.

• Discuss the introduction of one or two important
innovations such as Git across several projects.

• Provide an in-depth discussion of one complex
innovation introduction at one project.

• Perform theoretical sampling to consolidate the
existing insights and achieve saturation of con-
cepts.

• Transform some results into representations suit-
able for publication.

• Explore the connection of innovation introduc-
tion to software design discussions. In particular
Flore Barcellini et al. have extensively explored
this space of decision making, which has a direct
impact on the evolution of the software prod-
uct (while innovation introduction focuses on the
evolution of the software process) [5, 7, 4, 6, 55].

• Discuss the implications of radical change vs.
evolutionary change in innovation introductions
and associated concepts such as capacity for
change, and relate these insights to the capacity
of rewriting, reengineering, refactoring the soft-
ware product of an Open Source project.

• Extend and improve the innovator’s guide (see
Section 5) and consider getting it validated.

4.1 Proposed dissertation outline
The following list represents a possible outline for
the dissertation from the most optimistic stand-point.
Since only those items in the following outline that are
marked by an asterisk* have been analysed at all and
those marked with a dagger† are analytically complete
to be included in the dissertation without much fur-
ther thought, it will be necessary to trim this outline
to some sub-set of the proposed points:

• Motivation*

• Definitions

– What are Innovations?*
– What is Open Source?†
– Success with regards to Innovation Intro-

duction*

• Methodology and Data source

– Grounded Theory*
– Gmane and GmanDA*

38



– Unit of analysis, aggregation to episodes,
central concepts.*

– Visualization*

• The Process of Introducing an Innovation

– View 1: Stage Model of Innovation Intro-
duction*

– View 2: Resource acquisition view
– View 3: Network-Actor view
– View 4: Garbage Can view

• Understanding Decision Making in Non-
hierarchical Organizations

– Organizational and Individual Innovation
Decisions*

– Skipping Decisions and Premature Use

• Special Concepts in the Introduction of Innova-
tion

– Maintainer might
– Timing issues of innovation introductions,

such as participation sprints in volunteer or-
ganizations, the use of appropriate triggers,
times to avoid.

– Partial Migrations*
– Tool Independence, Adapters* and the ab-

sence of IDEs
– Enactment Scopes for Process Innovations*
– Radical vs. evolutionary change
– Strategic (between threads) and tactical

(within threads) Dimensions in Innovation
Introduction

– Learning of Innovations and the role of nar-
ration*

– The effects of force, enforcement, policies
or mandated usage on innovation introduc-
tion (see for instance [41] for a corporate
perspective on the same issue). This can in-
clude discussion on gate-keeping vs. watch-
man styles on enforcement, social pleas
vs. Code Is Law strategies and the role of
adapters to circumvent enforcement.*

– Networking effects such as increasing re-
turns for innovation introduction.

– Strategies and guidelines for creating new
innovations and an innovation typology.
Concepts might for instance include the de-
mocratization of access that is the driving
mechanism behind wikis and decentralized
source code management.

– Hosting of innovation. Includes an overview
of the available choices for the innovator
and the factors that affect adoption.†

• Case Studies

– Mediator
– JUnit at FreeCol
– Security Innovations at Wordpress

• Common Innovations and their Introductions

– Git, SVN and Revision Control in General
– Status Updates
– Bug Tracking Procedures
– Version Naming
– License Switching
– Goggle’s Summer of Code

• Conclusion, Outlook and Further Work

• Bibliography

• The Little Innovator’s Guide

• Glossary

39



5 The Little Innovator’s Guide

Abstract
This guide should help everybody who is interested in
achieving changes in an Open Source project.

5.1 Prerequisites
Before setting out to make changes to the Open
Source project of your choice, you first need to make
sure that you - the innovator - are aware of the fol-
lowing:

• Introducing an innovation is a time-consuming
matter and can and should not be attempted
without dedication and sufficient time in the next
couple of months.

• Introducing an innovation can harm a project,
cause tension, stress, and conflict. It is your obli-
gation as an innovator to assure that you do not
cause such harm unnecessarily.

• Achieving change requires an open mind to the
concerns, interests and attitudes of the other par-
ticipants in the project. If you are too set on
your own private problems and goals, then you
will likely fail to achieve anything positive.

• Being open includes being honest about your
goals and your affiliation (in particular if you are
paid to do the job), so that the project can judge
you based on what you really are.

• Changing the hearts and minds as a stranger is
very difficult and probably dangerous as well, be-
cause you do not understand the reasons for the
status quo. Making a call for change without
being part of the project is thus likely to fail.
Instead, start by contributing to the project. If
you are established and have proved that you are
capable and committed, changes will be much
easier. If you really want to achieve a change
as a stranger, you must get in contact with the
maintainer or a high ranking person in the project
and convince him explicitly.

5.2 Getting your goal straight
Before you approach a project with your new idea or
concern, you should first take a step back from your

email client and make sure that you understand your
own goal or problem with the project sufficiently.

To this end, try to write down what you want to
achieve (your goal) or what you believe the problem
currently is. For instance, if you are fed up with the
poor security track record of your project resulting in
many vulnerabilities being published, you might want
to jot down as a goal:

I want my project to be more secure!
Or if you like to think more about the issue as a

problem, you might say:
The number of vulnerabilities found in my
project is too high!

In many cases you might already have a pretty good
idea what to do about this problem, but I suggest
you take ten minutes and consider breaking your goal
down in more manageable chunks, so that from one
single sentence you get a more substantial break-down
of the problem or goal at hand. To achieve this,
write down the causes of the problems and what could
achieve the goal.

In our example of achieving more security or dealing
with too many vulnerabilities, we might conclude that
the reasons for too many vulnerabilities is the result
of using dangerous API functionality and lacking peer
review, while ways to achieve the goal could be to use
static type checkers or use a framework with validates
input.

You can continue this approach several times by
looking at each resulting cause or way to achieve a
goal and look for its causes or ways to achieve it. Like
a root-cause analysis this will help you understanding
the problem better and better.

A word of caution: You will notice that beyond
a certain point of splitting problems into causes and
goals into sub-goals, your refined points will start to
become more and more abstract. So, if you arrive
at reasons that are bound to human strengths, weak-
nesses, or characteristics, such as discipline to sanitize
inputs, motivation and time to perform peer-review,
or knowledge about security topics, then you have
probably gone one step too far. Do not consider these
as problems that you can fix, but rather think about
them as the boundary conditions within which you
have to operate.

At the end of this process, you should have a good
sense for the problems at hand and a vision for what
you want the project to be like.
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If you get stuck in the process and feel that you
do not understand the problem sufficiently, jump two
sections down to Proposing.

5.3 Getting a solution

During the last step, you will have noticed that some
of the problems and goals will have tempted you to
go right ahead and get them solved or achieved. In
the above example, when finding the problem of dan-
gerous API-access, you might have feel tempted to
dive right into the code and get rid of all of them.
I hope you have resisted that temptation and stayed
a little bit longer with the problems and goals to see
that there are many, many possible ways to improve
your project.
If you now start looking for solutions - i.e. concrete

things that could be done to reach a goal or solve a
problem - keep the following things in mind:

• Using proven existing solutions from other
projects is much easier than inventing solutions
yourself.

• The better you understand the solution, the more
likely is it that you can be a good advocate for
it.

• The less work a solution causes, the more likely
it is to be accepted by your project. A direct
implication of this is that radical changes, which
require a lot of heavy lifting before the first re-
sults can be seen, are less likely to succeed than
anything which can be achieved incrementally by
investing a little bit of effort over a long time.

If you found a solution that is promising to you to
achieve the goal or solve the problem, the next step
should be to think quickly about the consequences of
your ideas. Who is affected? Which existing processes
need to be changed? How would these people feel?
Are you prepared to convince them that the change
is appropriate for the goal?
At the end of this step, you should feel confident

that your solution will help your project in getting the
problem solved or the goal achieved.
If you get stuck in this step, you need to go to the

next section.

5.4 Proposing
In the best case you can now approach the whole
project with a good idea for a solution and a good
sense of the problem that you are trying to solve.
You might use an opportunity in which the problem is
especially apparent (for instance when another vulner-
ability was found in your project) or when your project
is discussing the future anyway.

Since this is the first time that you approach the
project with a new idea, it is important to stay open
to the way the other project members feel about the
problem and the solution. Do not try to force a deci-
sion. This is also the reason why you do not have to
think too hard about the problems and possible solu-
tions before proposing them and why it is not a big
problem if you got stuck in the previous two sections.
Use the discussion with your project to understand the
problem and find even better solutions with them.

There are many ways that such a discussion can
evolve and it is not always easy to keep it within con-
structive boundaries. The following hints might help:

• Try to keep the discussion focused on the imme-
diate future. If discussion becomes to abstract,
many people quickly lose interest. This includes
giving concrete descriptions what would be the
implication of adopting an innovation.

• If the discussion becomes overtly complex and
more and more participants do not follow the
technical arguments, restart the discussion in a
new thread by providing summaries of the pro-
posed options and their pros and cons.

• External validation from other projects about
how an innovation worked out for them can pro-
vide strong arguments and good sources of tech-
nical expertise in a discussion.

• If discussions become deadlock between a num-
ber of alternatives, conducting a trial of the al-
ternatives can help make the advantages of each
option clear.

Once you have identified a promising candidate for
a solution, the next step becomes to achieve a decision
and agreement with your project peers that you and
the others really want to make the proposed change.

This should be of interest to you even if you feel
like you have sufficient influence in the project to just
go ahead with the idea, because it strengthens your
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possibilities to point back to the decision and the le-
gitimacy you got to make the change if you encounter
resistance. Here some hints:

• Getting the maintainer to be in favor of the inno-
vation is in most cases the most important step.
Thus react to his objections, questions, and crit-
icisms in the best possible way.

• It is not necessary to achieve a consensus with
all project members, but rather you should strive
to have a substantial set of supporting members
and nobody who is fundamentally opposed to the
change (think about how Apache projects vote
- three +1s and no veto are sufficient - for a
change to understand the basic motivation be-
hind this14).

• If participation in making the decision is low, you
can push the discussion by asking directly for ob-
jections and telling the project that you would
start working on implementing the change in a
couple of days or at the next weekend.

• If there are many proponents, very few outspo-
ken opponents, and thus lengthy and tiring dis-
cussion, then calling for a vote can speed the
decision process up considerably. This can be
initiated by a simple single line reply such as “I
vote for the new [. . . ] suggested by [. . . ]”.

If you fail at this step because people decide against
your ideas, then you should not be sad, but rather
have a look at the reasons why your ideas were re-
jected. Are there things that can be changed the next
time you propose something or were your ideas incom-
patible with the realities of your project? Change is
hard, try smaller, more local, less abstract ideas next
time.

5.5 Executing
If you achieve a decision at the organizational level,
then you most probably will have now the possibility
to put your ideas into reality. This can be a lot of
work depending on your innovation and the resources
available to you. Some suggestions:

14As an easy read from Roy Fielding http://doi.acm.org/
10.1145/299157.299167

• If you need to do some work on a server, it is best
to ask for an account rather than splitting re-
sponsibilities. The time available to project par-
ticipants usually causes too many synchroniza-
tion issues.

• Proceed timely with executing, unless you want
your project to forget that you actually decided
on performing the change.

• Use all opportunities you get to tell people about
what you are doing. Write emails on how you in-
stalled the software, migrated the data, broke the
server, switched system A offline, upgraded tool
B, etc. Every chance you get to talk about the
innovation and spread the word should be used to
create awareness and let others understand the
technology that will become available shortly.

• Involve everybody who is interested, so that peo-
ple can start learning to use the new technology
and become your co-innovators.

The end of this stage should be crowned by an email
to the project that announces the availability of the
new system, process, document or solution.

5.6 Adoption and Sustaining
After the announcement has been made, the primary
usage of the innovation can start, but your job as
the innovation is still not over. Helping your peers to
get used to the innovation and seeing it well adopted
into the daily processes of the project can still be a
challenge and might take several months. Do not try
to force anybody but provide assistance to everybody
struggling.

Every couple of months you should take some extra
time to check back with the innovation. First, take a
step back and have a look at the innovation. Is it still
used appropriately? Is it still appropriately at all? Did
changes occur in the project that could allow easier
and better solutions? Think about this and then, as
a second step, let the project know about it. Write a
short status report which takes note on the progress
and successes of the new innovation, hands out praise,
and encourages those who have trouble adjusting.
Third, have a look whether there are any adminis-
trative tasks to be taken care of, such as cleaning-up
stale bug-tracker tickets or orphaned wiki-pages, and
then apply updates and security patches.
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5.7 Write an episode recap
No matter whether your innovation introduction failed
or was successful, we would love to hear from you
about your experiences with changing an Open Source
project. Write an email to Christopher (oezbek@fu-
berlin.de).
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A Glossary
A.1 Activities
Def.: A conceptualization of the things the author of
a message has done and is reporting about or is now
doing by writing an email.
An example of a type of activity that is typically

reported about is the execution of an innovation: The
innovator usually works in the background on setting
an innovation up, and after he is finished he will report
about the result of his work. Conversely, proposing an
innovation typically is an activity that occurs within
the email.

• execute (activity.execute)
An activity which is concerned with making an
innovation usable for within a project. Such an
activity might include installing software, migrat-
ing and converting data, or writing documenta-
tion.
Disambiguation: It is not always possible to
distinguish activities that are executing the in-
novation and activities of using the innovation
(activity.use). To illustrate the difficulty to dis-
ambiguate to using, consider for example that
setting-up (and thus executing) the source code
management system Git involves both installa-
tion of a Git server, which is clearly executing,
but then also often includes the migration of ex-
isting data, which involves using the system as
well.

• narrate execution (activity.narrate execu-
tion)
Giving a detailed account of the steps involved
in executing a task.
Disambiguation: This activity is meant to dis-
tinguish messages that tell that an innovation
was executed (activity.execute) and those that
explicate how and following which steps this
was done (activity.narrate execution). Narration
seems to be such a distinctive literary form em-
ployed in email based communication, that it
warranted its own code. Yet, often these two
aspects become mixed so that the following way
to disambiguate can be used: A narration in-
volves at least a minimal sequences of steps that
could be used to reexecute the setting-up of an
innovation.

• propose (activity.propose)
To propose an innovation is the activity to start a
discussion about an innovation. Important prop-
erties of a proposition are its intention (which
might not always be possible to figure out) or for
instance which kind of perspective on innovation
is being taken.

• sustain (activity.sustain)
Performing an activity aimed at supporting an
innovation which is already in use. Such sus-
taining can include performing software upgrades
to a service innovation [4417@flyspray], clarify-
ing the capabilities of an innovation in a doc-
ument [1372@kvm], granting commit rights to
new developers [5320@flyspray], deleting log-
files [31112@uboot], etc.

• use (activity.use)
Code given to emails in which an innovation use
is described or which constitute innovation use
(for instance posting a patch for peer review).

A.2 Concepts
Def.: A concept is every abstract, theoretical entity
relevant to the introduction of an innovation that is
not covered by a more specific code.

• compliance enforcement (concept.compliance
enforcement)
Compliance enforcement is an attribute of an
innovation introduction related to the question
how its usage or the quality of its usage is en-
sured. For instance, we have seen a maintainer
plea with other members of the project to im-
prove their changelogs [13533@xfce].
Lawrence Lessig’s Code and other Laws of Cy-
berspace comes as a good source for how we
can enforce compliance (in his terms ‘to regulate
freedom’): Law, Norms, Market, Code [43].

• control (concept.control)
The degree to which the potential capabilities of
an innovation and activities related to it, can be
actually used or performed by the project.
For example, in the Flyspray the password to
the mailing-list software had been lost so that
the project participants could not execute any
administrative operations [5411@flyspray]. This
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lack of control prompted them to migrate to a
new mailing-list service.
Disambiguation: Note that the concept of con-
trol does not cover the question of who can ac-
tually perform a particular task. This question is
covered by the concept of (access) rights.

• effort (concept.effort)
The amount of time, physical or mental energy
necessary to do something.
Effort is a key component when trying to under-
stand how anything gets done in a project

• enactment scope (concept.enactment scope)
The set of situations in which the activities man-
dated by a process should be executed.

• forcing effect (concept.forcing effect)
A property or mechanism of an innovation that
promotes the use of the innovation itself.

• hosting (concept.hosting)
Provision of computing resources such as band-
width, storage space and processing capacity,
etc. for the use by an innovation.
We identified five concepts that seem to influ-
ence most of the decisions people make towards
hosting: These are (1) effort, (2) control, (3)
identification, (4) cost and (5) capability (see
Section 3.3).
Hosting is an aspect of innovation that applies
especially to service innovations, since they need
a centralized system to work, which in turn re-
quires hosting. Yet, one should not forget that
also other types of innovation might need some
minor hosting (for instance, process innovations
are often formalized and the resulting documents
then need to be hosted somewhere).

• maintainer might (concept.maintainer might)
Concept discussing the role of the maintainer
with regards to the introduction of innovation. In
particular we found that the maintainer has con-
siderable influence on the course of an episode
that goes well beyond what would be expected.

• partial migration (concept.partial migration)
An innovation introduction in which only parts of
an existing innovation are replaced by a novel one
and thus two innovations co-exist side-by-side.

• rights (concept.rights)
Rights (or access control) refer to the degree to
which a project participant can use an innova-
tion. For example a project might grant anony-
mous read access to its source code management
system to everybody but restrict write access to
those who have have contributed several patches.
Rights and the rights to assign rights are one of
the primary sources of structural power in Open
Source projects [31].

• time (concept.time)
A code used for gathering all insights related
to the influence of time on the introduction of
innovations. This is probably a salient con-
cept, because of the variability of available time
of the Open Source project participants. Sur-
veys indicate that more than 70% of participants
spend less than ten hours per week on Open
Source [30], thus setting upper boundaries for
how much time can be reasonable expected to
be spend adopting and using an innovation.

A.3 Episode Outcomes
Def.: An abstraction of the result an attempt to in-
troduce an innovation into an Open Source project
can have. The episode outcome thus is the central
measure by which the innovator would measure the
success of his or her efforts.

• failed (outcome.failed)
An episode fails if the innovator cannot achieve
the intended goal, get the associated problem
solved or convince the project members to use
the proposed innovation. Such failure might oc-
cur at many different points during the introduc-
tion of an innovation: The innovator can fail to
gather an organizational innovation decision in
favor of the innovation (i.e. he is ), fail to exe-
cute the innovation or fail to achieve adoption of
the innovation.

• abandoned (outcome.failed.abandoned)
An abandoned episode is one, in which there is no
apparent reason why the episode did not continue
except for a failure of the innovator to continue
to engage the rest of the project or execute the
innovation himself.
Disambiguation: An abandoned episode con-
trasts best with a rejected episode in that the
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latter contains active opposition to the proposed
innovation, where an abandoned episode might
even contain support for the innovation.

• deadend (outcome.failed.deadend)
An failed innovation episode is called a deadend,
if the last person to write an email in this episode
in support of the innovation is by the innova-
tor himself. Thus he was unable to draw a re-
sponse from the project. Such episodes should
give us insights about tactical mistakes that can
be made.
Disambiguation: A deadend most naturally is
always also an abandoned episode, because the
innovator could have always come back and
restart the discussion by new email. So, to dis-
ambiguate we always code a deadend if the inno-
vator is the last person to write a message with
regards to the innovation.

• no adoption (outcome.failed.no adoption)
The introduction of the innovation got to the
point that it was executed and announced, but no
adoption or usage beyond the innovator himself
can be seen.

• failed.rejected (outcome.failed.rejected)
One of the primary reasons why this episodes fails
is because the proposals being made are actively
rejected by the participants in the discussion.

• killed (outcome.failed.rejected.killed)
A killed innovation introduction is one, where a
high ranking member rejects the innovation and
this has a substantial impact on the episode end-
ing in failure.
Disambiguation: If it becomes difficult to
deliniate a substantial and a non-substantial im-
pact on the episode outcome, I would suggest
to code rather a plain rejected than a killed out-
come.

• postponed (outcome.failed.rejected.post-
poned)
An episode ends postponed if the project rejects
the innovation but says that the proposal will be
revisited sometime later.

• success (outcome.success)
An innovation is successfully introduced, when it
used on a routinely basis and it has solved the

problem it was designed to solve or attained the
goal it was designed to attain.

• unknown (outcome.unknown)
Used if it was not possible to determine by look-
ing at the available data whether the innova-
tion was successfully introduced in the enclosing
episode.

• unknown adoption (outcome.unknown.adoption)
An episode outcome is unknown with regards to
adoption if by looking at the mailing-list and
other publicly available sources of information
it is not obvious whether the innovation was
adopted by its target audience or not.

• unknown.success (outcome.unknown.success)
Used for episodes in which we could not deter-
mine whether the intended goal of the innovation
was achieved or not.
Disambiguation: This code is used in contrast
to outcome.unknown.adoption, when the idea
of ‘success as adoption’ does not seem fitting.
For instance, we have seen an innovation which
does not aim for adoption as regular use, but
rather aims to increase the likelyhood of users be-
coming developers by putting links into strategic
places [6190@bugzilla]. This innovation cannot
be adopted, but rather we would like to call it
successful, if it achieves additional developers to
join the project.

A.4 Episodes
Def.: A central means of aggregating message asso-
ciated with the introduction of one innovation or an
related set of innovation into a project.
Because the unit of coding is a single message and

not the set of all messages associated with a certain
introduction, we use the code episode.<episode
name>@<project name> to aggregate those mes-
sages first.
Introduction episodes (and not innovations) are

the primary mechanism of aggregation, because the
episode will also contain mentioning of problems with
existing innovations, discussions leading up to the idea
for an innovation, the retiring of an superseded inno-
vation, problems related to the use of the new inno-
vation, etc.
Constructing episodes from the raw stream of mes-

sages is primarily a method to (a) organize the data
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and (b) serve as backdrop for a narrative strategy to
understand event data [38].

• ask smart questions@bugzilla.integrate doc-
ument (episode.ask smart questions@bug-
zilla.integrate document)
This is a follow-up episode from episode.ask
smart questions@bugzilla.write document, where
a core developer condensed a guide for how to
ask good questions and is now asking for inclu-
sion of the resulting document into the process
by which users can write support requests to the
project.
This proposal is not discussed but rather another
core-developer with control over the mailing-list
service directly executes it by adding a link to
the document from the subscription page of the
mailing-list.
It is unclear from the data whether the innova-
tion achieved its intended effect of reducing the
number of low quality support requests.

• ask smart questions@bugzilla.write document
(episode.ask smart questions@bugzilla.-
write document)
One of the core developers in the project Bug-
zilla offers to the project a condensed version
of a guide by Eric S. Raymond on the question
of how to ask smart questions15. The core
developer executed this innovation before asking
the project for feedback, which - after the fact
- is positive. When he offers the document,
the innovator also proposes to integrate the
document more closely into the process by
which users come to write support requests
to the project. This is covered in the episode
episode.ask smart questions@bugzilla.integrate
document.

• branch for patches@argouml (episode.branch
for patches@argouml)
A small episode in which the maintainer and the
top two developers in the project ArgoUML dis-
cuss the possibility of using branches for collab-
orating on patches. The maintainer brings the
topic up, when he notices that the two develop-
ers are using attachments in the bug-tracker to
collaborate on a feature. Both developers reject

15http://www.catb.org/~esr/faqs/smart-questions.
html

the given proposal by (1) a series of arguments
such as inefficient operations in their develop-
ment environment [4773@argouml] or the lack of
an established tradition of using branches for ex-
perimental work [4784@argouml] and by (2) en-
larging the enactment scope of the proposal: The
maintainer had proposed the use of branches pri-
marily in the given situation but one of the devel-
opers brings up the implication of using branches
in general as an effective argument against the
proposition.
The episode is restarted two months later, when
the maintainer proposes to use branches for the
contributions of students as part of the Google
Summer of Code. Taking this indirect approach,
he achieves that within a month the use of
branches has been adopted by the two previously
opposing developers, and that over time even one
of them explicitly suggests to a new developer to
use branches for the development of a new fea-
ture [5681@argouml].

• git@geda (episode.git@geda)
This episode is about the introduction of the de-
centralized source code management system Git
into the project gEDA. Because it is a very com-
plex and long episode, continuing over more than
one hundred messages, the following summary
is naturally a drastic simplification of the real
events, while trying to include the essential parts
of the episode:
The successful introduction of Git into the
project gEDA can be traced to a period of about
six months in which the two innovators - both
core-developers - continuously supported the in-
troduction. Operating within their bounds of
available resources and independently from the
project itself, they set up an infrastructure cen-
tered around Git for working with the project
source code and repeatedly promoted the use of
Git for instance by linking to external opinion
pieces on SCM choice [3954@geda].
With these activities they prepared the stage
for the switch to Git, which occurred when
the project decided to adopt a new branching
scheme. The maintainer unilateraly makes the
choice in favor of Git to support the new branch-
ing and release arrangement [4123@geda] and the
actual conversion of the gEDA project repository
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takes place within two weeks.
There are numerous sub-episodes, which have
only partially been explored, for instance about
the resulting processes of using a decentralized
version control system or the role which individ-
ual tool preferences can play during an introduc-
tion.

• git@rox (episode.git@rox)
I think I am finished with understanding this
episode (at least I have coded all emails that con-
tained the word GIT in this mailing-list.
Thomas proposed (one could say that he even
let the project know) to migrate Rox-Filer from
SVN to Git, and executed this proposal within
24 hours and two messages of support (In other
words we did not have any decision process to
understand here).
This episode is a good example of a partial mi-
gration, since Thomas only migrates the core ap-
plication (Rox-Filer) to git and then explicitely
waits what will happen.
The next large sub-episode to consider is cen-
tered around Lucas Hazel as pushing for mi-
grating more and more applications to Git
(episode.git@rox.migration.Lucas). This episode
fits well with our discussion about partial migra-
tion. But has a couple of interesting gotchas
to consider: Even though he migrates a lot of
repositories, none of these ever end up in being
official, as it seems, but are abandoned and mi-
grated later on again, this time officially.
We then have several sub-episodes:
...translations - A discussion how to handle trans-
lations, which is decided to be done using Git in
the end.
...adoption - Several episodes, showing how Git
was adopted by the project participants (I tagged
all episodes in 2007 regarding the use of Git)
...migration - Three episodes, in which the migra-
tion is continued regarding several aspects such
as enabling nightly builds and correcting release
scripts.

• git@uboot.merge conflicts (episode.git@
uboot.merge conflicts)
See also concept.discussion

This episode is about changing the fileformat of
the MAKEALL file to be more resistant regard-
ing merge conflicts by placing each item on an
individual line.
I could not trace this back to the original propo-
sition of the idea that is mentioned in this email
(’as suggested by jdl’), but maybe one could in-
terpret this another strategy, that from a diffuse
set of emails an execution could be generated
directly.
Wolfgang is against this change and thus blocks
it.
Stefan in reply to this supports the change and
implictely starts a voting by voting in favour.
It gets one immediate response which is also in
favour and another vote in favour which is more
technical in nature and tries to argue about the
advantages of the change (static aestethics and
aesthethics of change).
All three votes in favour are not replied to by
Wolfgang.
Then the discussion gets sidetracked by another
related but not identical request to modify the
makefile to allow for personalization.
It is only when another core developer picks up
the issue 30 hours after the initial vote, that
Wolfgang accepts the overwhelming opposition
to his preference.
I really did try to find out which email this ’as
suggested by jdl’ originates from.

• packaging@argouml (episode.packaging@ar-
gouml)
This episode is triggered by an preceeding
episode in which a translator

• translation@argouml (episode.translation@ar-
gouml)
Hans only proposes to cooperate with Debian on
translations in between his message, but notes
that one prerequisite for this would be that a
newer version of ArgoUML would be distributed
by Debian.
This prompts Tom in ref.4697@argouml to look
at the current situation regarding the versions
distributed.
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• white space@uboot.tools (episode.white
space@uboot.tools)
Small episode in which one of the custodians
(developer responsible for managing contribu-
tions to a certain module) offers to the project
a script which can clean-up whitespaces in
violation of the U-Boot coding conventions.
With other tool innovations similiar to this script,
we have seen that it is common to include them
into the repository of the project. This does not
occur in this episode, rather first one suggestion
is made to make the source code of the tool more
readable. Then two suggestions for how to solve
the problem of trailing whitespace in different
ways are made by project members. One of these
makes use of an option in the source code man-
agement system used by the project and is inte-
grated into the project’s wiki page for custodians.
Thus instead of using the proposed innovation,
the project seems to have found a preferred so-
lution in the discussion.
We can understand this episode as an example of
(1) how execution and discussion can be reversed
and combined to solve a problem or achieve a
goal and (2) how innovations can relate to knowl-
edge about innovations.

A.5 Innovations
Def.: From iMM1: An innovation is something that
is intended to change any kind of process in a project.
This definition easily includes tool, service, social

and process innovation, but does not easily excludes
day-to-day business like new software design proposi-
tions, detected bugs in the software, etc.

• bug tracking.evaluate patches in branches
(innovation.bug tracking.evaluate patches
in branches)
A third possibility beside evaluating the patches
on the mailing-list (classical peer review) or
as bug tracker attachments is this innovation:
Take a patch and put it into a separate branch.
There it can be discussed and modified.
In this episode Linus wants to figure out, what
the disadvantages of using branches would be.

• communication.irc.irc gateway (innovation.-
communication.irc.irc gateway)

A Internet Relay Chat (IRC) gateway is a web-
application by which people can participate in
IRC discussions of the project.
Project participants can use the gateway if they
cannot or do not want to install a client-side tool
or if they are blocked because of network issues.

• Observer Role (innovation.communication.ob-
server role)
A person in charge of managing all user con-
tributed sources of information such as mailing-
lists, bug-trackers and wikis. In particular the
person is in charge of looking for duplicated or
incorrect information, create FAQ entries of re-
peatedly asked questions, welcome new develop-
ers and help them get accustomed to the project,
and take note of decisions and information rele-
vant for project management and put them into
appropriate places.

• coordination.work groups (innovation.coordi-
nation.work groups)
A way to coordinate work in a project by creating
groups of people who work together on a specific
issue.

• design.approval (innovation.design.approval)
A design approval is a process innovation, by
which people can request their design ideas to be
taken under scrutiny so that they do not waste
effort on producing a patch, which is recejected
on design reasons.

• documentation.api docs (innovation.documen-
tation.api docs)
A inline documentation tool such as Doxygen16
is a typical example of a tool innovation. Such
a tool first defines a set of keywords to be used
inside of source code comments. Given source
code annotated with such keywords the inline
documentation tool is then able to generate doc-
umentation of the application programming in-
terface (API) of the annotated software. Note
that the introduction of an inline documentation
tool which can be run by each developer individ-
ually to generate documentation is in many cases
combined with rules and conventions that deter-
mine when and how to add such documentation
which implies changes to the process.

16http://www.doxygen.org
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• external.GSoC (innovation.external.GSoC)
From the Google Summer of Code (GSoC) home-
page: “The Google Summer of Code is a program
which offers student developers stipends to write
code for various open source projects.”17.
Participating in the GSoC consists of several
phases:

1. To introduce the innovation a project needs
to apply to Google with a set of project
ideas. This means that the project needs
to execute at least two things: a.) Find
and write down ideas and b.) apply to the
program.

2. After being accepted (this is a rare case in
which the innovation success is not purely in
the hands of the project itself), the project
needs to attract applicants to these propos-
als.

3. When students have been accepted by
Google the project needs to mentor them
to complete the tasks and most importantly
integrate their work into the project code
base.

• legal.foundation (innovation.legal.founda-
tion)
To found or join a foundation which can be
used as a entity representing the project in legal,
representational, monetary matters.

• qa.continuous integration (innovation.qa.con-
tinuous integration)
Continuously checking out the project source
code form the repository, building it and running
test cases. If any problems occur, the developers
are notified.

• release process.merge window (innovation.re-
lease process.merge window)
The use of a merge window is a process inno-
vation to increase the quality and regularity of
releases. After each release the maintainer al-
lows for new features to be merged into trunk
during a period which is referred to as the merge
window. After the merge window closes, com-
mits are often restricted to bug-fixes and local-
izations with the intent to encourage testing and

17http://code.google.com/opensource/gsoc/2008/
faqs.html

debugging of the new features (this intention is
not necessarily achieved as short merge windows
make it often necessary to directly start working
on new features to be included during the next
merge window).
A merge window is often combined with a fixed
interval release scheme and a single maintainer or
custodian who performs the role of a gate keeper
to enforce the merge window.

• release process.naming of version.milestones
(innovation.release process.naming of ver-
sion.milestones)
A milestone naming schemes for releases (some-
times also called alpha-beta scheme) is one, in
which immediately after a stable release, con-
secutive milestone releases m1, m2, m3,. . . are
being released until an sufficient amount of new
features has been added or it has been long
enough since the last stable release.

• scm (innovation.scm)
A source code management system (SCM) is one
of the most central innovations for the use by
an Open Source project because it enables the
efficient cooperation of project participants on
the project files. We can distinguish central-
ized SCMs such as Subversion and decentralized
SCMs such as Git, which describes how the sys-
tem stores the managed data.

• scm.adapter (innovation.scm.adapter)
An adapter for a source code management sys-
tem is a tool which adapts an existing SCM to
be used by another type of client tool.
Examples for SCM adapters include git-svn18 and
tailor19.

• scm.custodian (innovation.scm.custodian)
An innovation used in particular with decentral-
ized repositories in which the role of sub-project
maintainer is created to coordinate contributions
to this sub-project.
This model of development draws directly from
the way the Linux kernel is developed and is par-
ticularly suited when development can be split
along architectures or modules.

18http://www.kernel.org/pub/software/scm/git/docs/
git-svn.html

19http://progetti.arstecnica.it/tailor
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• scm.cvs (innovation.scm.cvs)
Concurrent Versions System (CVS) is a source
code management system which pioneered the
use of branches in revision control and was from
the beginning of the Open Source movement un-
til roughly 2005 the most popular revision control
system for developing Free Software. With the
advent of Subversion this uncontested preference
for CVS has subsided and today distributed ver-
sion control systems such as Git are growing in
popularity.

• scm.dvcs (innovation.scm.dvcs)
A distributed version control system (DVCS) is
source code management system which does not
require a central repository to host the revision
control data. Rather, this data is replicated by
each developer who is sharing in development.
In particular, a DVCS commonly allows each
user how has obtained such a replica (also called
clone) to work independently from the original
master copy. Since the replica is truely identical,
what defines the official repository is rather a so-
cial convention. For instance in the Linux kernel
this naturally is Linus Torvalds’ which is being
tracked by other.
This principle of primus inter pares (first among
equals) has many important implications on
power relations which existed with centralized
SCMs because of the need to assign commit-
rights to the single central repository.

• scm.git (innovation.scm.git)
Git is a distributed source code management sys-
tem developed by Linus Torvalds20 as a SCM for
managing the source code of the Linux kernel.
Git has gained widespread popularity with Open
Source projects in the year 2007.
Like all other distributed versioning tools, it al-
lows a mode of operation (pull based) that does
not require anybody to be granted commit ac-
cess while retaining versioning capabilities for all
developers involved.
Git’s advantage over other distributed versioning
tools is primarily its performance with the daily
tasks of Open Source project maintainers.

20A good overview by Linus Torvalds himself can be found in
the following video lecture Torvalds delivered at Google http:
//www.youtube.com/watch?v=4XpnKHJAok8

• scm.git.gitweb (innovation.scm.git.gitweb)
Gitweb is web application for browsing Git repos-
itories. It is similar to ViewVC for CVS or
ViewSVN for Subversion.

• scm.svn (innovation.scm.svn)
Subversion (abbreviated as SVN) is the most
popular successor to the centralized Concurrent
Versioning System (CVS). Subversion improves
on several issues with CVS such as renaming and
moving files, while keeping the workflow as com-
patible as possible.

• wiki (innovation.wiki)
A WikiWiki system (from the Hawaiian word
’wiki’ meaning ’fast’) is a content management
system which is especially tailored towards col-
laborative and easy editing.

A.6 Projects
Def.: An Open Source project is a cooperative en-
deavour to develop a software product. Unlike the
term “project” in a business sense, Open Source
projects are most often not closed under time and
resource constraints and goals are often vague or un-
defined. Often Open Source projects are necessar-
ily characterized by their use of an Open Source li-
cense (see [42] for an overview of licenses and license
choice), but more importantly for is their use of an
Open Source model for development. The central
ingredients for this model of developing software for
this research is open participation, i.e. the possibil-
ity of developers to participate in the project, which
in turn implies many secondary attributes that must
be achieved to varying degrees (these are derived
from [9]):

• Open communication and Open Process: The
possibility to communicate efficiently within the
project and observe the development and deci-
sion processes in the project.

• Open release of code base: The possibility to
work with the latest source code in the project.
This should not be confused with the require-
ment to release the source code of a published
binary software product, but rather implies that
it is possible to track the development. Apple’s
handling of the KHTML codebase is an exam-
ple of how open release can be prevented by
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infrequently releasing the whole codebase as a
unversioned archive and the frustration this can
cause.21

• Open environment and Open deployment: The
use of tools for development that are Open
Source and the targetting of an open source plat-
form. Both factors are not ensured by an Open
Source license alone and are commonly referred
to as possible “traps” by the Free Software Foun-
dation.

• ArgoUML (project.ArgoUML)
ArgoUML is a UML CASE tool written in Java.

• Bochs (project.Bochs)
Bochs is a simulator for x86 hardware support-
ing many Intel processors up to the Pentium 4
architecture.

• Bugzilla (project.Bugzilla)
A web-application for bug-tracking written in
Perl. Bugzilla is part of the Mozilla foundation.

• Flyspray (project.Flyspray)
A web-application for bug-tracking written in
PHP.

• FreeDOS (project.FreeDOS)
FreeDOS is an operating system mostly compat-
ible with MS-DOS.

• KVM (project.KVM)
Kernel based virtual machine (KVM) is an Open
Source project backed by the start-up Qumranet.
KVM is a virtualization solution on top of the
Linux kernel for x86 hardware, so that virtual
machines images can be run on a single Linux
setup.

• MonetDB (project.MonetDB)
MonetDB is a Open Source database for high
performance applications with SQL and XML
backends. The project was founded and is led
by the database group at the Centrum Wiskunde
& Informatica (CWI) in the netherlands.

• ROX (project.ROX)
ROX (RISC OS on X) is a desktop environment
like KDE or Gnome following the “everything is a
file”-metaphor and is thus centrally built around
the file manager ROX-Filer.

21http://www.kdedevelopers.org/node/1001

• U-Boot (project.U-Boot)
U-Boot is a boot loader specialized for use in
embedded systems. It supports a wide variety of
architectures and motherboards.

• Xfce (project.Xfce)
Xfce is a desktop environment similiar to KDE or
Gnome, that tries to be lightweight and fast. The
project encompasses a window manager, desktop
manager, panel for starting applications, a file
manager (’Thunar’) and many others.

• flyspray (project.flyspray)
No Definition found

• gEDA (project.gEDA)
GNU EDA is a suite of tools for electronic de-
sign automation. The project produces one cen-
tral set of software tools - gEDA/gaf (tools for
schematics capture) - and several smaller pieces
of software, the three biggest one’s are PCB
(software for designing printed circuit board lay-
outs), Icarus Verilog (Verilog simulation and syn-
thesis tool) and GTKWave (electronic waveform
viewer).

A.7 Uncategorized Codes
• argumentation (argumentation)

This top-level code tries to capture all the as-
pects of how an innovation is argued for. For
instance we might see that the structure of the
discussion is very open and branches into many
different threads and topics or discussion partici-
pants might use tactical devices such as ignoring
particular reponses or using external validation,
cross references or humor.

• compliance enforcement.forced undo
(compliance enforcement.forced undo)
A possible interpretation of the consequence of
a forced undo might be that it invalidates efforts
by somebody. Thus compliance becomes related
to effort management for a violator.

• compliance enforcement.gate keeper
(compliance enforcement.gate keeper)
A gate keeper enforcement strategy is one,
where we distinguish two areas such as outside
and inside, and have a dedicated mechanism by
which access to the inside area is granted.
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For many innovations, quality might be assured
by this model.
We might further distinguish by contributor or
by contribution gate keeping as for instance with
centralized and decentralized source code man-
agement tools.

• compliance enforcement.social.plea (compliance
enforcement.social.plea)
A plea in compliance enforcement is the a very
slight form of moral enforcement. In this case
we can read this from the sentence ’Please be
kind...’.<p>
Interesting as a second point in this plea, is the
use of the paranthesized plural s in ’the release
manager(s)’ when talking about the implications
of not-compliance. He seems to indicate that
is causing difficulties not only for him but other
release managers as well, thus increasing social
pressure for anyone who gets his subtle point

• forces.hosting (forces.hosting)
This code is used if hosting is having an influence
on the introduction of an innovation.

• hosting type.forge (hosting type.forge)
Savannah is a little bit of both, as it is clearly a
Forge but also a foundation hosting, because only
projects as part of the GNU project are hosted

• hosting type.private server (hosting type.pri-
vate server)
A public server owned by a person privately.

• innovation decision.just do it (innovation deci-
sion.just do it)
This innovation introduction was executed with-
out being decided by the organization.

• innovation decision.representational collective
(innovation decision.representational col-
lective)
An representational collective innovation deci-
sion is one, where the decision to adopt or reject
an innovation is made by the participants in the
discussion by implying that the project members
present in the discussion *represent* the project
at this moment. A typical set-up of such a
representational collective is a discussion of the
maintainer with a set of developers who agree
or reject an innovation. The full consensus of
the project then often is not invoked.

A representational collective might call upon
other project members for opinions. This is typ-
ically between high-ranking project members.
The representational collective is another strat-
egy for achieving legimitation for one’s action.
This also points to the weakness of the collective:
If legitimation fails to be achieved, the collective
will not work.
An example of such failure is the
episode.git@grub, where a representational
collective is invoked, but torn down by the
maintainer Okuji in ref.4116@grub.

• innovation decision.vote (innovation deci-
sion.vote)
This decision against or in favor of an inno-
vation is made by project participants casting
a vote. We have found that such voting is
highly informal, without rules regarding who can
participate, how long the polls are open and
typically even without a counting the resulting
votes. Typical voting methods such as Apache’s
3 votes in favor with no votes against [26]
point towards the interpretion of voting in
Open Source systems as a means to condense
discussions into a decision.

• innovation type.documentation (innovation
type.documentation)
The artifact form of the innovation is primarily
a document

• innovation type.process (innovation type.pro-
cess)
To introduce a process into a project.
Process for this matter is any generalizable
course of action intended to achieve a result.

• innovation type.process.conventions
(innovation type.process.conventions)
An innovation of types conventions, is an
innovation that is primarily used to set rules
or guidelines for certain activities/steps in the
project that derive their advantage from being
uniformuous across the project.
For a coding convention our terminiology can be
read like this:
execute = a.) change existing artifacts to con-
form to new standard b.) formalize convention
in a document
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announce = declare the convention to be in effect
adopt = new contributions by individual conform
to the convention

• innovation type.service (innovation type.ser-
vice)
A service innovation is one, where there is a cen-
tralized or dedicated host on which a tool is in-
stalled that can be used by projects members.
A service innovation is a special kind of tool in-
novation and often requires also some form of
client-side tool to be installed.

• innovation type.social (innovation type.so-
cial)
A social innovation is a process innovation that
uses a change in the social interaction of the
project members to achieve a certain goal. For
instance, a yearly meeting at an Open Source
conference uses the social ties that can be cre-
ated by having met in real life to strengthen
trust and cooperation between participants in a
project.

• innovation type.tool (innovation type.tool)
Tools are innovations that each developer runs
on their private computer.
Thus such an innovation will always require an
individual adoption decision.
Some tools do have dependencies or require-
ments that still make them require collection
adoption decisions though (for instance when us-
ing a certain build-tool, then build-files need to
be created for the whole project).

• role.translator (role.translator)
A project participants who is primarily working
on translating the project to one or more lan-
guages. Since translators are often only involved
before releases, their influence and presence in
the project is usually not very large.
Disambiguation: A person who is both translat-
ing and contributing code, is more appropriately
marked as a developer, if the contributed code
exceeds minimal amounts.

• trigger (trigger)
A trigger is something that causes a proposal to
be made. For instance a roadmap discussion call-
ing for future directions for development might
trigger a proposal.
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