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Abstract

Organizations bring together people with various
access to and understanding of the work at hand. De-
spite their different stocks of background knowledge,
most of them engage in documentation, whether as
writers or readers. This paper explores how documents
serve such diverse users by building a framework ar-
ticulating the characteristics of documents supporting
collaborators with asymmetric access to knowledge
versus people with symmetric knowledge. Drawing on
document-centric approaches we hypothesize that doc-
uments supporting asymmetric groups are likely to be
more prescriptive and explicate their own use com-
pared to documents supporting symmetric groups.
Through exploratory analysis of two kinds of docu-
ments, used across three FLOSS projects, we find that
documents supporting collaborators with asymmetric
knowledge do appear to explicate their own use in
more detail. They do so by prescribing their own
1) purpose, 2) context of use, 3) content and form in
greater detail than documents used by core community
members with symmetric access to project knowledge.

1. Introduction

Most organizational endeavors require extensive
documentation to facilitate communication, coordina-
tion, and for accounting purposes. In distributed envi-
ronments the use of documents become even more
prevalent, often constituting the only means for inter-
action among collaborators. Yet, documenting work is
complicated by the fact that organizational members
often bring divergent understandings and knowledge to
the production and use of documents. Collaborators
may in some cases draw on highly congruent stocks of
knowledge, for example, if they have worked together
for a long time and hold comparable social positions. If
so, a few words uttered can be enough to convey the
status of a shared project. But people may bring differ-
ent stocks of background knowledge to their social
interactions as access to knowledge may be unevenly
distributed among members of a community and can
differ substantially from community to community.
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Collaborators may bring different frames of reference
that do not converge and share only a general sense of
a project, an understanding that is relatively more
vague and anonymous than that of consociates. In such
case, a few words uttered by a core member to a pe-
ripheral participant would be insufficient to convey the
scope of a project let alone its status.

If we cannot take on a Saussurian and Chomskyan
idealization that all speaker-listeners know their lan-
guage identically, one has to approach a document as a
dynamic entity that stands in an active relationship to
its context. In other words, documents do not simply
deliver certain sort of readings that are forces upon the
reader. Instead, the reader engages with documents in a
reciprocal relationship where the one informs the other.

Documents interact with their audience by acting
as prescriptive devices [1-4]. They denote their use by
telling the reader how they, the documents are to be
applied and the proper context of their use. The pro-
ducers of a document do so by bringing specific parts
of their world into focus through the content of the
documents and its assumed context of use. In this way,
documents account for something. They are symbols
that model the empirical reality by depicting physical,
organize, social or psychological systems by parallel-
ing, imitating or simulating them.

The notion of account though has a double sense:
an “of” and a “for” sense [5]. On the one hand, docu-
ments provide an account "of" reality by manipulating
text and other symbolic structures so as to parallel
them with reality. Software engineers may carefully
document the code they have constructed in an open
source project by creating a report of the work done.
By expressing the code in a synoptic form that renders
it apprehensible, the software engineers create a model
“of reality.”

On the other hand, an account may serve as the
basis on which people manipulate the world. The engi-
neers’ report is not simply an account of work com-
pleted: the report may guide the ongoing work by pre-
scribing what is left to be done or allow collaborators
to coordinate their ongoing work. The report may be
used when trying to fix a bug in the program. It is an



account “for reality” as it provides a blueprint of the
software program taking shape. Documents thus offer a
double accountability: when documenting the coding
of a software program, engineers mold the account to
the reality of the code on their computers and at the
same time, mold their ongoing coding to the account.

However, people are able to recognize a docu-
ment's prescriptions (i.e., accounts of and for work)
only if they are familiar with the document genre and
the social field in which these documents exist. Their
background knowledge enables them to understand
how to use the document. The possibility of under-
standing the document is based on some common point
of reference between the writer and reader. Users of
documents need to know how those documents are
bound up with certain kinds of organizational practic-
es [6]. They need to have the background knowledge,
or a set of expectations and assumptions that enable
them to approach the documents intelligently. A novice
programmer with no history in the particular project
may be able to read the report and understand its con-
tent at a sentence or paragraph level and get some
sense of the work completed, but remain unable to use
the software engineers’ report as an account for work.
With little knowledge of the organizational practices
that went into the creating of the code and the report
the novice is left frustrated and confused with little
sense of what to do next.

The dynamic relationship between documents as
prescriptive devices and users as carriers of back-
ground knowledge create an interesting dynamic: how
much background knowledge do the users bring and
how much does the document explicate? For instance,
if the writer and reader share little background
knowledge then the document facilitating their com-
munication will likely explicate its use in great detail.
Conversely, if the collaborators have a long history
working together and hold a common point of refer-
ence their documents do not need to go into as much
detail. Their intentions can be read out of the slightest
hints and references to past experiences. In short, the
dynamic relationship between documents and users
depends on the level of symmetric access to knowledge
about the writers and readers’ context. When we turn
our attention to the documents in this dynamic rela-
tionship, we are left with the question:

What characterize documents that link people

with asymmetric access to background

knowledge compared to documents mediating
communication among people with symmetric
access to knowledge?
The purpose of this paper is to develop a theoretical
perspective on documents that helps answer this ques-
tion and to illustrate our perspective with examples
from a particular setting.

2. Theory elaboration and propositions

A review of the literature offers few specific answers
to our question. It is difficult to find scholars detailing
specific linguistic or textual features that distinguish
documents’ prescriptive elements. Institutional ethnog-
raphy, for instance, as articulated by Dorothy Smith,
defines documents’ self-explicating capabilities but
describes the dynamic in broad strokes [1, 6]. To miti-
gate this lack of detail we turn to two bodies of work
for help: genre theory and Star and Bowker’s work on
boundary objects and classification. The first focuses
on the common stock of knowledge people bring to
their document production and use. The second pays
attention to documents and other artifacts that bridge
people with little shared point of reference. We will
address these in turn.

2.1 Genre theory

Rhetoricians since Aristotle have attempted to classify
documents into categories or “genres” with similar
form, topic or purpose. More recently a document gen-
re has been defined as typified communicative action
invoked in response to a recurrent situation [7-9]. Peo-
ple engage genres to accomplish social actions in par-
ticular situations, characterized by a particular purpose,
content, form, and set of participants in specific times
and places. Viewed from the perspective of the writer
and reader, identification of a document’s genre makes
the document more easily recognizable and under-
standable, thus reducing the amount of detail required
to convey meaning. For genres to be of aid in commu-
nication though, they must be shared across the mem-
bers of particular discourse community [10]. Thus,
genres depend on symmetric access to knowledge
among a group of people. A genre may be unfamiliar
or hard to understand for someone outside a communi-
ty but readily accessible to an insider. Community
members familiar with a genre are likely to know the
expectations. Conversely, people with little access to
the background knowledge of the community are not
likely to know the genre and in turn bring few if any
expectations about what purpose, content, and form a
document in that genre is likely to convey and what set
of participants have produced and use it at what times
and places.

Following this line of argument we can assume
that people with symmetric access to knowledge do not
need to explicate those genre expectations, but can lean
heavily on them when writing and reading documents.
A hint by one core developer of an open source project
to another core developer may be enough to invoke a
genre. In contrast, if we need to facilitate communica-
tion among people with asymmetric access to



knowledge the documents would have to articulate
those communicative expectations for them. That is,
the document would be more likely to explicitly state
its purpose, form, content, appropriate participants, and
time and place of the communication. We can break
this process into three general areas: The document
explicates: 1) its purpose; 2) the elements that go into
the document itself in terms of form and content; and
3) the context of its use in terms of participants, times
and places? These considerations lead us to three gen-
eral hypotheses:

Hypothesis 1: A document shared among people with
asymmetric knowledge is more likely to explicitly
state its purpose.

Hypothesis 2: A document shared among people with
asymmetric knowledge is more likely to explicate
the context of use in regard to appropriate partici-
pants, times and places of its production and use.

Hypothesis 3: A document shared among people with
asymmetric knowledge is more likely to explicate
the form and content of its communication.

2.2 Boundary objects theory

In an attempt to further specify these hypotheses we
turn to Star and Bowker’s work concerning communi-
cative practices in situations characterized by hetero-
geneity [11, 12]. Actors from different communities,
with little shared point of reference and common stock
of knowledge have to manage the tension between
their divergent viewpoints. Star introduces the concept
of boundary object to explain how such heterogeneous
communities maintain a productive communication
despite their desperate perspectives and asymmetric
access to knowledge. Following this line of though, we
can assume that documents typically shared among
groups with asymmetric access to knowledge may take
the form of boundary objects. If so, the boundary ob-
ject literature could hint at what characterize such doc-
uments in terms of their prescriptive and self-
explicating features.

Star highlights four types of boundary objects: re-
pository, coincidence boundary, ideal type, and stand-
ardized form. Repositories constitute collections of
documents or other artifacts and thus are not relevant
for our present discussion. The remaining three types
offer some helpful hints. Coincidence boundaries and
ideal type objects point to how documents can expli-
cate the context of their use whereas standardized
forms suggest how documents may prescribe their con-
tent and form.

Context of use: Star defines coincidence boundaries
as common objects that have the same boundaries but
different internal content. They arise when work is

distributed over a large-scale geographic area. Star
points to the state of California as a coincidence
boundary for the collaboration among citizen scientists
and professional biologists at UC Berkeley. The map
of California explicates the common context for the
different groups’ collaboration and communication.
The result is that work in different sites and with dif-
ferent perspectives can be conducted autonomously
while cooperating parties share a common spatial ref-
erent. Extending Star’s thinking one could imagine
documents that specify e.g., temporal or participatory
boundaries.

Ideal types are documents such as diagrams, atlas,
or other descriptions that in fact do not accurately de-
scribe the details of any one locality, thing or activity.
They may be fairly vague and abstract. However, it is
this very quality which makes it useful to people with
different points of reference and stock of knowledge
precisely. It offers a good enough road map to demar-
cate general elements, processes or organization of the
shared context. This argument suggest that people with
symmetric access to knowledge, such as two core de-
velopers do not need to use ideal type documents, such
as diagrams, to facilitate their communication and col-
laboration. They do not need a road map: they know
the way. However, people who share little common
stock of knowledge and exist at the periphery of the
community may need diagrams and road maps to navi-
gate and be able to read and use a document.

Coincidence boundaries and ideal types allow us
to further articulate our second hypothesis:

Hypothesis 2: A document shared among people with
asymmetric knowledge is more likely to explicate
the context of use:

A. By specifying the appropriate participants,
times and places of its production and use

B. Through ideal types, such as diagrams, atlas,
road maps, which demarcate the specific ele-
ments or organization of the shared work.

C. By demarcating the boundaries of the shared
work. These can be geographical space or
other specific boundaries about the scope of
the work required by the project and the spe-
cific document.

Content and form: Standardized forms include labels
and other documents offering a uniform way to index
communicative content and form. While Star high-
lights how standardized forms delete local uncertain-
ties from the shared information, one could also turn
this point on its head and show that the standardized
forms in fact articulate a basic structure for the docu-
ment’s content and form. This might not be a very de-
tailed prescription but it nevertheless specifies the in-



formation needed for the particular communicative
relationship supported by the document. People with
intimate knowledge of the work at hand have less need
for standardized forms. They know what they have to
get done and what information will be relevant to the
work at hand.

In more recent work, Bowker and Star extend their
interest in the communication among heterogeneous
groups to classification schemes [12]. Documents that
are used to account for work will often draw on some
classification scheme of that work. One could argue
that a standardized form builds on some classification
system. Two issues become particular important when
understanding classification systems designed for het-
erogeneous groups: comparability and visibility. These
look different close to the work situation and at a dis-
tance. People with symmetric access to knowledge do
not have the same requirements for comparability and
visibility as somebody with asymmetric access to
knowledge.

A major purpose for creating accounts in a docu-
ment is to provide a good comparability across descrip-
tions to enhance communication. For people to use
work accounts some regularity in semantics and ob-
jects from one document to the other must exist. The
more intimate the producers and users of documents,
the less necessary such schemes need to be. If people
know the situation and practices in detail very little
need to be documented for them to make use of the
text. In contrast, if people have little background
knowledge the document would have to prescribe the
regularity in semantics and objects required to facilitate
comparison across documents.

The same dynamic plays out when it comes to vis-
ibility. When accounting for work activities one must
differentiate areas of work that are invisible and visi-
ble. It would be unproductive, if even possible, to rec-
ord everything. Some work just gets done with no need
to document, with no voice in the accounting scheme.
Invisibility can be regarded as erasure or just not im-
portant. But invisibility can also stem from intimacy as
in a team that has worked together for so long that they
no longer need to account for certain activities. They
are simply assumed, while for people at some distance,
the document and its classification scheme would have
to require more detailed description of activities.

Based on the notions of standardized forms and
the visibility and comparability of document content
we can refine our third hypothesis:

Hypothesis 3: A document shared among people with
asymmetric knowledge is more likely to explicate
the form and content of its communication by:

A. Bringing regularity in semantics and objects
covered by one document to the next, e.g.,

through standardized forms that offer struc-
tured way to index communicative content.

B. Requiring the users to make more details of
their work visible in their descriptions.

3. Method and setting

To illustrate the hypotheses developed above, we
sought a setting in which we could observe documents
being used across groups with different kinds and lev-
els of shared background knowledge. We chose to
study documents used in Free/Libre/Open Source
Software (FLOSS) development. Key to our interest is
the fact that most FLOSS projects are developed by
virtual teams comprising professionals and users [13,
14]. These teams are close to purely virtual in that de-
velopers contribute from around the world, meet face-
to-face infrequently if at all and coordinate their activi-
ty primarily by means of a variety of computer-
mediated communication (CMC) tools [15, 16]. The
scarcity of face-to-face interactions seems to be bal-
anced by substantial use of communications channels
available online [17]. As development proceeds, evi-
dence of the processes and interactions between tasks
and participants is left in repositories such as email
lists, issue trackers, source code management systems
and so on. These channels are characterized by docu-
ments of different genres that make up the FLOSS gen-
re repertoire. For example, bug trackers have genres
that are constrained by the features of the system.
Email is more flexible, but still shows distinct patterns
of use. Most project maintain a variety of on-line doc-
uments in specific and genres, such as manuals, FAQs,
to do lists and help. Finally, the source code itself is a
powerful communication medium in these teams.

A particular interest is how the use of these varied
documents reveals patterns of relationships among
different kinds of members of a FLOSS team. Several
authors have described successful FLOSS teams as
having a hierarchical [18] or onion-like structure [19-
22]. At the centre are the core developers, who con-
tribute most of the code and oversee the design and
evolution of the project. Core developers are usually
distinguished by having write privileges or other for-
mal authority over the source code [23, 24]. Core de-
velopers contribute most of the code and oversee the
design and evolution of the project. Most core devel-
opers know and acknowledge each other’s contribu-
tions. The core is usually small, as there is a high level
of interaction among core members, which would be
difficult to maintain if the core were large. Core devel-
opers communicate and coordinate their work both
through email and through the code itself.

Surrounding the core are perhaps ten times as
many co-developers. These individuals contribute spo-
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Bug 45287 = build failure because of difference between BSD and GNU make

Status: NEEDINFO

Product: Apache hittpd-2
Component: Build
Version; 2.3-HEAD
Platfarm: PC FreeBSD

Importance: P4 minor (vobe)
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CC List: 1 user (show)

three FLOSS projects, cho-
sen to span a range of pro-
jects, with different sorts of
developers and users: the
Apache httpd project
(http://httpd.apache.org/), as
an example of a large institu-
tionalized project with a mix
of users, sophisticated as
well as novice; MythTV
(http:/lwww.mythtv.org/), as
an example of a medium-
sized hobbyist-led project
with a primarily consumer
user base; and  curl

Attachments

(http://curl.haxx.sef), a
smaller project with an audi-

Add an attachment (proposed patch, testcase, ete.)

ence of more sophi-sticated

Figure 1. Example bug report from the Apache httpd project
(from https:/lissues.apache.org/bugzilla/show_bug.cgi?id=45287).

radically by reviewing or modifying code or by con-
tributing bug fixes. The co-developer group can be
much larger than the core, because the required level of
interaction is much lower. However, this lower level of
interaction leads to the co-developers sharing less
background knowledge than the developers.

Surrounding the developers are the active users: a
subset of users who use the latest releases and contrib-
ute bug reports or feature requests (but not code).
Some might argue that this last group should not be
considered as part of the team, but they play an im-
portant part in the FLOSS development process. How-
ever, their interaction with the core is typically chan-
nelled through a constrained set of genres. For
example, questions and bug reports from users are val-
ued, but only if presented in the “right way” [25].
Since they are not otherwise involved in development,
active users share even less background knowledge
with developers.

As a source of examples to illustrate our theoriz-
ing, we examined documents and document use in

users, since the product is a
programming library and
command line program. In-
cluding these three different
kinds of projects allows us to determine if the usages
we observe are common across a range of FLOSS pro-
jects or if there are differences related to the kinds of
developers and users.

FLOSS projects create a variety of documents, in-
cluding code, documentation, feature requests, bug
reports and so on. To emphasize our theoretical com-
parison, we chose two kinds of documents with very
different audiences, specifically; bug reports and
source code control system (SCCS) commit messages.

An example bug report is shown in Figure 1. Bug
reports are used to report problems with the system.
They can be created by both end users and core devel-
opers, but are intended for core developers, since de-
velopers are the only ones who can actually fix bugs.
However, a bug report can include discussions between
users and developers, e.g., if developers request more
information to characterize the bug. As a result, this
kind of document often spans two distinct communities
(users and developers) with little shared background.
Each of the projects studied maintains a bug reporting

[ trunk / mythtv [ programs [ mythfrontend / main.cpp

Revision 24896, 41.2 KB (checked in by jyavenard, 12 days ago)

Wisie ® | Weew revision

Re: r24BBE, suspend/resume pulseaudio server at the start and end of mythfrontend and mythavbest

roparty swnieol-stybe sot to native
Property swntkeywords set to T2 Dat

Progerty svn:mime-type set o text /plain

Figure 2. Example source code control system check in message from the MythTV project
(from http://svn.mythtv.org/trac/changeset/24896).



cURL » Docs » Bug Report

documents in order to more formally
test our hypothesis.

| How, Why, And Where to Report Bugs

Of course there are bugs in curl and libcurl. Some are known, but most of them remain unknown to us until
you let us know. We depend on bug reports from the users to find the problems. We are not likely to be
able to fix bugs if we don't get to know about their existance first. Bugs tend to get fixed within a short while
after we've been notified (at least when we agree about it being a bug and not a feature)!

Known Bugs

Some bugs are known to already exist. We try to keep track of them on a separate KNOWN_BUGS

document.

How To Report

If you can't fix a bug yourself, file an as detailed a report as possible in the bug tracking system or mail it to
a suitable mailing list. Bugs in or improvements to libcurl are best posted to the curl-library list, while bugs

in or with the curl tool can be posted to the curl-users list.

If you opt to use one of the mailing lists, notice that you need to be subscribed first to get the mail through

to the list!

What To Report

When reporting a bug, try to include information that will help us understand what's wrong, what's expected

to happen and how to repeat it. You should supply:

« your operating system's name and version number
+ what version of curl you're using (curl -V is fine}

+ what URL you were working with

« everything else you think might matter

Figure 3. Instructions for reporting a bug in curl
(from http://curl.haxx.se/docs/bugs.html).

system with a page of explicit instructions about how
and when to report a bug.

An example SCCS commit message is shown in
Figure 2. A SCCS is a program that manages the
source code for a project, keeping track of the current
version and all revisions made to source files. A SCCS
commit message is used to describe the revision made
to a file when a new version is stored in (“committed
to”) the SCCS. These messages are created exclusively
by and used primarily by core developers, meaning that
this kind of document is typically shared amongst peo-
ple with considerable shared background knowledge.
Bug reporting systems can be made to interoperate
with the source code control system, e.g., so that the
commit message for changes that fix bugs can be
linked to the bug report and vice versa.

4. Hlustrative Examples

In this section, we provide illustrative examples of how
the use of bug reports and SCCS commit messages in
the three projects examined are consistent with the
hypotheses developed above, taking each hypothesis in
turn. We analyzed bug reports and commit messages
for the three projects to determine to what degree the
features specified by the hypotheses were present in
each document type and across the two genres. In the
current analysis, we used our judgement about the doc-
uments. A project for future research is to develop the-
se intuitions into a more rigorous coding system for

Hypothesis 1: A document shared
among people with asymmetric
knowledge is more likely to explicitly
state its purpose.

Examining the instructions for
filing a bug report for the curl project
(Figure 3) suggests that the purpose
of bug reports is clearly stated: to let
developers know about problems so
they can fix them. The instruction
pages for other projects are similarly
explicit. By contrast, projects are less
specific about the purpose of SCCS
commit messages. While there are
instruction pages for SCCS, e.g., as
part of a description guidelines for the
development process (e.g., Figure 4),
they do not clearly state the purpose
of the messages; rather, it seems to be
taken for granted that the creator of
such a message will know what in-
formation would be needed by other
developers.

Hypothesis 2: A document shared among people with
asymmetric knowledge is more likely to explicate
the context of use:

A. By specifying the appropriate participants,

times and places of its production and use

Consistent with this hypothesis, we find that bug
report instructions seem somewhat more explicit about
participants, time and places of production. In part,
these expectations are enforced by the technology, as
the bug tracking and SCCM systems enforce roles with
particular privileges on documents, e.g., who can cre-
ate, update, edit or dispose of certain kinds of docu-
ments. As well, some sets of instructions are very spe-
cific about what kinds of questions should be posted in
which venues (e.g., Figure 3). Again, the instructions
for the SCCM commit messages specify less.

B. Through ideal types, such as diagrams, atlas, road
maps, which demarcate the specific elements or
organization of the shared work.

Again, comparison of the instructions for the two
types of documents seems consistent with the hypothe-
sis. The instructions shown in Figures 3 list what the
creator and receiver of a document have to do in order
to demarcate the shared work. By contrast, these is
little discussion of what someone might do when read-
ing a SCCS message, perhaps reflecting an assumed
shared understanding of the process.



C. By demarcating the boundaries of the shared work.

The instructions for bug reporting include descrip-
tions of what is in scope and what is out of scope. For
example, a complex system such as MythTV is built
from many components. However, users rarely per-
ceive these internal components of a system, and so
consider all bugs as originating with the application
they’re use (e.g., see the note in the instructions about
bugs in ffmpeg vs. bugs in nuvexport). The designers
of a system may have specific use cases in mind, and
may not be interested or willing to expand beyond
those. Therefore, bug-reporting instructions need to
explain how to localize a bug and caveats about what
kinds of bugs can be fixed and what kinds of new fea-
tures will be considered. In contrast, the description of
the commit message does not specify such boundaries.

Hypothesis 3: A document shared among people with
asymmetric knowledge is more likely to explicate
the form and content of its communication by:

A. Bringing regularity in semantics and objects
covered by one document to the next, e.g.,
through standardized forms that offer struc-
tured way to index communicative content.

As expected, a bug report document includes a

number of structured fields, e.g., as shown in Figure 1.

The number of fields is greatest for the most institu-

tionalized project, Apache, which uses the bugzilla bug

tracking system. Interestingly, the curl project does not
require a form but encourages submissions by email

(as shown in Figure 3), asking only for some basic

information. This difference may indicate the assump-

tion that users of curl are sophisticated enough to sub-
mit good bug reports without explicit guidance. By
contrast, a SCC commit message is just a plaintext
field; the message include can be long or short. Some

projects do suggest including particular fields, e.g., a
reference to the bug report that the patch fixes, as
shown in Figure 4, but these are not always required.
Furthermore, exactly how the patch should be de-
scribed is left to the developer.

B. Requiring users to make more details of their

work visible in their descriptions.

The bug report document includes in addition to
the fields describing the bug, comments made by de-
velopers or other users on the bug. These are frequent-
ly used to keep track of work status, as in the example
in Figure 5 (next page), taken from MythTV. Commit
messages are also used as a way to indicate and record
the work done, though this is often done in only a
summary fashion.

5. Discussion

Through our exploratory analysis of two kinds of doc-
uments, used across three FLOSS projects of various
types, we found that documents supporting collabora-
tors with asymmetric knowledge do seem to explicate
their own use in more detail. Bug reports appear to do
so by articulating or prescribing their own 1) purpose,
2) context of use, 3) content and form in greater detail
than commit messages used by core community mem-
bers with symmetric access to project knowledge. We
will briefly discuss these findings in light of the litera-
ture.

The Subversion commit log message contains any information needed by

« fellow developers or other people researching source code changes/fixes
= end users (at least point out what the implications are for end users; it doesn't have to be in
the most user friendly wording)

If the code change was provided by a non-committer, attribute it using Submitted-by. If the
change was committed verbatim, identify the committer(s) who reviewed it with Reviewed-by.
If the change was committed with modifications, use the appropriate wording to document that,
perhaps "committed with changes” if the person making the commit made the changes, or
"committed with contributions from xxxx" if others made contributions to the code committed.

Example log message:

Check the return code from parsing the content length, to avoid a
crash if regquests contain an invalid econtent length.

PR: 999939
Submitted by: Jane Doe <janedoe example.com>
Reviewed by: susiecommitter

Commit messages can be minimal when making routine updates to STATUS, for example to
propose a backport or vote.

Figure 4. Example instructions for SCCS commit messages
(from http://httpd.apache.org/dev/guidelines.html).



Change History

owner changed from pauwfh to paulh Reph
status changed from new to assigned

status changed from assigned to infoneeded Rephy

I'd like to see if I can reproduce this myself what channel was this recorded on? Could it be one of
the part time channels like BBC3/4 and you started recording before it had started properly and
was still showing the interactive banner thing?

Replying to paulh: Reply

Yup, channel 1009 is BBC 4. I made the original recording many months ago, but looking at my
current listings, it appears that BBC 4 doesn't start until 1900 hrs today, so assuming that was
still the case in May, I expect the recording probably does have three minutes of "Welcome to BBC

prior research suggesting that doc-
uments can serve as portable places
by demarcating the participants,
timing and places of a document
and the collaboration associated
with their use [4, 26]. It is a porta-
ble place in the sense that the doc-
ument explicates the context for a
particular collaboration, thus assist-
ing the participants in when, where
and how they are expected to coor-
dinate their activities and commu-
nication. This being said, more
research is needed to fully under-
stand how diagrams, maps and oth-

4' banner at the beginning, 5o your theory is entirely plausible.

status changed from infeneeded to closed
resolution set to invalid

Appears to have been due to broadcaster not being officially broadcasting yet and transmitting

bogus data.

Figure 5. Comments on a bug report used to track work status
(from http://svn.mythtv.org/trac/ticket/5943).

First, bug reports, which span two distinct com-
munities with little shared background knowledge, in
combination with explicit instructions, did articulate
their own purpose more explicitly than commit mes-
sages used by core developers holding a considerable
stock of background knowledge. This result raises an
interesting theoretical contradiction. Genre theories
argue that a shared purpose constitutes one of the de-
fining characteristics of a document genre. In contrast,
the literature on boundary objects emphasizes that one
of the key benefits associated with these types of doc-
uments are their ability to support multiple purposes of
different communities. Star highlights that different
people can draw on boundary objects based on their
individual purposes without having to negotiate differ-
ences in purpose [11]. One way out of this conundrum
is to assume that boundary-spanning documents such
as bug reports support different levels of purposes.
They might come with an overarching purpose around
which all users can rally. At the same time, each com-
munity can use the document for their own sub-
purposes, which do not have to align. Future research
may explore whether one can find such layering of
purposes in document genres more generally.

Second, our exploratory analysis suggests that the
bug reports do articulate their own context of use in
greater detail than commit messages. Some of these
prescriptions are built into the functionality of the sys-
tems such as who can participate, when and where.
Others context-explicating devices, such as ideal types
and boundary demarcation, are conveyed through tex-
tual means, figures and tables. These findings support

er visuals can support the commu-

nication among people with
roiv@asymmetric access to knowledge.
We have only scratched the surface
when it comes to articulating how
documents prescribe their own con-
text of use. We can expect that or-
ganizational members engage mul-
tiple strategies to convey the
context, e.g., through the use of security features or
role-based functionalities.

Third, the content and format of bug reports pre-
scribed more detail and regularity in semantics and
objects covered compared to commit messages. It is
not too surprising that documents linking people with
little shared background knowledge explicate their
content in much more detail. However, the use of
standardized forms to explicate document use does
bring another perspective to the debate around large
structured information systems that may help us under-
stand appropriate uses of standardized form when sup-
porting groups varying access to knowledge.

5.1 Implications for research

The present paper offers a mere theoretical scaf-
fold for exploring the characteristics of documents
supporting work within and across organizational
boundaries. Further conceptual work and literature
review are required to fully develop such a perspective.
The use of genre theory in this paper, for instance,
suggests that it may be fruitful to explore how genres
take shape and are shared in heterogeneous communi-
ties. Genre studies to date have tended to focus on
groups with symmetric access to genre expectations.
Future research could explore how genre expectations
develop and get shared among people with asymmetric
access to genre expectations. In short, how do genres
work across various discourse community boundaries?



The literature on boundary objects and spanning
has ballooned over the past decade. We only grazed the
surface of this work. Further mining this source may
bring up other valuable insights as to the characteristics
of documents spanning collaborators with asymmetric
access to knowledge. Other theoretical frameworks
may also enlighten our endeavor. For instance, the
work by linguistic anthropologist William Hanks sug-
gests that one finds higher uses of indexical referential
terms such as pronouns, demonstratives and deictics
among people with symmetric access to knowledge
[27]. Such communities can more freely use terms like
“l, you, them, now, here, there, below, next” because
their stock of knowledge help them decipher to what
those terms refer in the shared context. Linguistic anal-
ysis of documents targeted for people with little sym-
metric access to knowledge versus documents used by
groups with symmetric access to knowledge may prove
fruitful.

Empirically, we hope to extend the present re-
search beyond FLOSS teams, for example to online
communities such as the Wikipedia community. Wik-
ipedia does have an inner group that has intimate
knowledge of the system and how the organization
behind it works, and a larger peripheral group of par-
ticipants with a much smaller stock of background
knowledge. It would be interesting to explore why
Wikipedia does not seem to require documents compa-
rable to bug reports that bridge groups with asymmet-
ric access to knowledge. Research could search for and
describe other kinds of documents that bridge between
these groups. It could be that there is no need to ac-
count for one’s work in Wikipedia, as any member can
commit a change to the core text. In contrast, only core
developers can change the code in open source pro-
jects, thus requiring many would-be contributors to
rely on communication with others to accomplish their
work. Power relations and access to execute actions are
thus likely to play a role in how much documents pre-
scribe their use in various situations.

5.2 Implications for practice

The present research, even in its nascent state, of-
fers some suggestions for information system design.
In particular the extensive use of standardized forms in
the bug report compared to the commit messages may
provide some interesting insights. In healthcare, for
instance, one finds a push for more standardized record
keeping and information sharing. If mainly groups with
asymmetric access to knowledge benefit from using
standardized forms, one may assume that resistance to
standardized systems mainly comes from groups with
relative symmetric access to knowledge in their use of
healthcare information systems. Using a standardized

form that require high regularity in semantics and ob-
jects and great detail may simply seem like a waste of
their time for someone with a large stock of back-
ground knowledge in the specific area. Large ERP sys-
tems may face the same issues. A detailed understand-
ing of what characterize documents that support
collaborators with symmetric versus asymmetric access
to knowledge would help create systems that tailor
content to specific user groups. The exploratory nature
of the present study obviously calls for much more
rigorous research in this area before one can harvest
the benefits in practical system design.

6. Conclusion

Work in organizations, whether face-to-face or at a
distance, bring together people with various access to
and understanding of the work at hand. Nevertheless,
most of them engage in documentation, whether as
writers or readers. Yet, how do documents serve such
diverse users, many of whom are literally not on the
same page? The present paper has taken a first step
towards building a framework articulating the charac-
teristics of documents serving collaborators with
asymmetric access to knowledge versus documents
supporting people with symmetric knowledge. Draw-
ing on document-centric approaches we hypothesized
that documents supporting asymmetric groups are like-
ly to be more prescriptive and explicate their own use
compared to documents supporting symmetric groups.
Through our exploratory analysis of two kinds of doc-
uments, used across three FLOSS projects of various
types, we found that documents supporting collabora-
tors with little shared background knowledge do seem
to explicate their own use in more detail. They do so
by articulating or prescribing their own 1) purpose, 2)
context of use, 3) content and form in greater detail
than documents used by core community members
with symmetric access to project knowledge.
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