Annotations: a way to capture experience
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Abstract. This paper describes a cooperative tool used by a mechanical engi-
neering team carrying out an asynchronous and distributed work. The tool sup-
ports communication phases as well as document and product creation phases
by means of annotations. Memorizing all the annotations and creating docu-
ments from these annotations enable the team members to capture their experi-
ence. Annotation is here defined as a continuum fulfilling several purposes
from communication and argumentation to indexation.

1 Introduction

Distributed collective practices involve multiple actors sharing multiple documents.
During a project, members handle documents such as texts, plans, models, specifica-
tions. During asynchronous phases of work, they exchange comments, they modify
documents and they can negotiate some parts of new documents being created. As
they have these activities of interpreting and reviewing documents, they build up their
experience. To support these activities, annotation is an interesting tool. Annotation
enables communication and argumentation, and might facilitate retrieval of past ex-
periences acquired during a project. We assume that annotation enables the team
members to capture the experience developed in asynchronous work. In an experience
management framework, we aim at capturing and collecting experience through anno-
tation gathering [27].

Annotations are traces of experience linked to a document. Once captured and
structured according to a classification scheme, they can easily be retrieved by project
members [22]. Annotations also contain member’s expertise and enrich the document
with traces of experience. The enriched document is then a matter for Knowledge
Management (KM) techniques. In sharing their expertise via annotations, project
members create new intellectual capital [8]. This social capital is built by shared in-
terpretations of documents. We can support project members during asynchronous
phases of work by a groupware capturing traces of experience.

We expose here the behaviour of a mechanical engineering team carrying out an
asynchronous and distributed work, from preliminary design phase to production
phase. Members of this team discuss design details based on project documents such



as description and plans, and they send newly-created documents to the others. On the
basis of a distributed collective practices analysis, we describe a scenario used to
design a computer-based annotation tool. We classified activities of our scenario, and
for each, we describe a function that can support it and how we aim at implementing
this function or reuse an existing annotation tools function. Our tool, which is captur-
ing the experience, enables activity awareness [14] and collective sense making [28].

2 Annotation to capture experience

Annotations are active elements of document creation and parts of a written docu-
ment. From [9], we can define several types of annotation: (1) The gloss which is a
fragment of text explaining a part of a document, (2) the underlining mark pointing
parts of a document, (3) the note paraphrasing the main point of a document, (4) the
comment bringing out new ideas, and (5) the discursive comment which is an arguing
and organised comment built cooperatively on exchanges among authors. These frag-
ments are firmly linked to a document or to a topic. This relational feature of annota-
tion is the one allowing Semantic Web (SW) [6] to consider annotation as enriching
the document in order to improve automatic document indexing and retrieval [16].
Annotation is then used for Electronic Document Management (EDM), document
content processing, structuring a document, services interoperability, and for some
specific cooperation types (as in [21]’s scenarii of cooperation).

Annotation is also an activity enabling document interpretation and interpretation-
sharing with other project members. The document is considered as poor, since it only
contains data and information. In our framework, annotating a document means en-
riching it by the advices and innovative ideas of a member, i.e. a project context [1].
As a member links an annotation to a document, he/she enriches it with traces of
his/her interpretation rising from his/her experience.

Annotating also helps forming representation of an event. Individual experience is
then built while writing and exchanging. By means of annotation, project members
built their experience and let traces of their expertise within project documents. They
enrich them with individual knowledge built during the project. This knowledge is
built cooperatively and shared by other members through exchanges of interpretation.
SW techniques for EDM are not then subtle enough to manage knowledge and social
experience.

Capturing annotations and tracing experience through annotation then becomes
crucial in memorizing an experience built cooperatively during asynchronous phases
of work. As we aim at memorizing this experience, we designed a tool-supporting
annotation activity in order to assist collective sense making [28]. This tool is based
on the observation of a mechanical engineering project presented in the following
section.



3 Scenario-based requirements

The scenario is within the context of a project involving an association committee

(AC) (mainly plane pilots), and a mechanical engineering team (divided into a Design

Team -DT- and a technical team -TT-). The aim is to reuse a car-engine as an aero-

engine. Team members participate in the project during their spare time. So, despite

members’ co-location, the work is asynchronous. Each DT member develops a part of
the engine. Mechanical engineering design is a highly collaborative field and conse-
quently, the design team needs perpetual feedback from TT (technicians and suppli-
ers). DT then relays feedbacks from the AC managing expenses. Drawings and docu-
ments represent discussion basis between TT and DT about technical feasibility and
about tool or material availability. TT mainly manages communication with suppliers.

Within the DT, communication is widespread even if information should always be

forwarded to the group supervisor. The only medium available in this team to mediate

this asynchronous written communication is email. Email is used as a comment com-
ing with a document as in these following descriptions:

1. A member creates a first draft with computer-aided design tools, each member then
discusses this draft, asking for complement or verifying calculus. To do so, team
members write down their ideas and questions as comments anchored to the
draft(s). Each member puts his/her annotation on any documents, but a subtle mi-
cro-organization structure within the team involves some ethical rules. After the re-
vision and the updating process, detailed plans are then communicated to the TT in
order to begin production phases. TT receives drawing plans and their comments,
which explain how the DT made a decision.

2. These annotations are often merged as new documents following an explaining
purpose (for example by listing and explaining in an email, all the modifications
which are visible in the document).

3. Annotations are identified as elements of solutions, of negotiations and of discus-
sions, helping design process retrieval. As our teams need to share and manage an
important number of documents, an adapted classification should be set up, based
on several pieces of information: author, date, content, aim, recipient, which part of
the document/plan it comments, etc. Since it is an innovative project, they can only
partly define an a priori classification for documents to be produced. Their classifi-
cation is possibly extended as work progresses. They try to organize documents and
annotations by storing their mail by date, title and author. Here they need a tool to
support their classification and share their storage.

This situation description shows us that indexation and communication functional-
ities are crucial to understand on which basis a solution has been adopted. It is also
crucial for experience building. Annotation is used for communication, indexation and
is a part of the experience elaborated during the project. We are now going to look at
existing annotation tools which could provide necessary functions to support these
different activities.



3.1 Supporting Communication

Supporting interpretation means handling annotations as creating fragments of dis-
course and enabling discourse by creating annotation threads. Functions, such as
document fragments selection (highlighting, circling...), discourse fragments anchor-
ing to documents or other annotations (answering, multi-anchoring...), are then neces-
sary.

Annotation for communication is partly supported by the SoW (Social Web) ap-
proach [19], enabling mediated communication by comments. Newsgroup, blog, or
wiki [10] enable on-line “polylogue” [24] (dialogue among more than two speakers)
by publishing messages related to a discussion thread. Conversation fragments are not
yet structured, which leads to topic digression [24] and decay phenomena [18]. Anno-
tation as a comment is supported by annotation clients ([11], [20], [25]) which sort
annotation on rudimentary metadata (creation date, author). Annotation could be
stored apart on annotation servers, so, differentiated from the document [29] or not
[2]. However, these tools do not allow connecting annotations nor structuring ex-
changes between users about a document. D3E [26] also considers documents as dis-
course media but does not allow a rich indexation of annotations. These tools do not
focus on tracing the design rationale underlying the discussion enabling an a posteri-
ori understanding of exchanges which took place.

3.2 Supporting Indexation

Once created, an annotation should be indexed so as to be easily retrieved. Browsing
is based on annotation indexing. Indexation allows structuring annotations in a
browsable knowledge map as Topic Maps formalism allows [7].

Several annotation clients [23] are available from Semantic Web initiatives (SW).
“Semantic annotation” of the SW is “computational annotation”. An objective of SW
is to index Web pages, and allow search engines a better information recall structuring
annotation by underlying ontologies ([17], [12], [13]). These annotations lightly sup-
port readers of a page to cooperate or to interact. Magpie [15] uses annotations to
support human interpretation and enables multiple viewpoints indexation. These tools
enable additional annotation to a document, which permits the DT to explain the TT
when and on which document a decision was made. But these annotations only help
users to structure or to share her/his understanding of the text. To index subtly these
fragments, users should be involved. But to support users in this time-consuming task,
we suggest using Natural Language Processing tools to offer users domain specific
terms and annotation arguing types.

As we have already claimed, we do not only need annotations to index but also to
negotiate. Our purpose is to support document interpretation or recall of an existing
interpretation but also to support the creation of new ideas (from collective interpreta-
tion). So, annotation is crucial to index and then to capture experience, but we also
need a tool enabling exchanges via annotations i.e. enabling discourse around a docu-
ment.



3.3 Supporting Interpretation

Thirdly, users should be able to create new documents which gather together ideas
emerging from collective brainstorming and exchanges around a document. Our tool
should contain a gathering functionality allowing creation of a new document to work
on.

DT needs to create documents collaboratively i.e. to re-use, re-structure and rewrite
existing comments to build a draft on which members can work or to build a final
document. As we have shown above, two families of annotation tools are available:
one focuses on Web pages indexation, while the other focuses on human communica-
tion through comments. We can deplore the lack of annotation management or the
poverty of cooperative functions in these two families. [26], [15] are the first steps in
linking these two points of view. We thus propose to design a tool combining func-
tions supporting SoW and SW activities (i.e. to comment, to answer, to organize).

4. Ant&Cow

AnT&CoW [23], an annotation tool which is still under development, roughly imple-
ments these functionalities. It re-uses Annozilla [4], an open-source annotation plug-in
for the Mozilla-Firefox browser, which follows W3C Annotea protocol [3]. We im-
proved Annozilla in order to facilitate communication and collecting experience. We
consider that, in so doing, we are improving activity awareness and expertise-sharing.
When a user launches Annozilla, it appears as a frame on the left of the screen. Anno-
tations posted by several members are stored on a server and can be classified accord-
ing to several viewpoints defined by the group. The user chooses a part of a document
to anchor his/her annotations, creating links between several fragments. The link is
explained by the argument written by the annotation’s author in the annotation body.
This body could also be annotated and then it can anchor an annotation. Multi-
anchoring and replying could be the genesis of a new document. From the note para-
phrasing an external document, new ideas are brought out, and form a discursive
comment. The cooperative structuring of this discursive comment during discussion
around a document can form a new document. For the moment, our tool enables multi-
anchoring only on one document, but we hope to go beyond technical limits in order
to enable multi-anchoring among several documents. AnT&CoW allows also the
composition of a document representing a collective interpretation. It is called “gener-
ate draft” as the new document built is a gathering of linked fragments. Gathering
these fragments is done manually by choosing fragments or automatically after a key-
word selection. Gathering different fragments written by several authors, means gath-
ering members’ viewpoints in one document. This new document is chronologically
arranged and represents visualization of experience by showing annotations, their
indexes, and their links (see rings in fig.3).

AnT&CoW is still under development but already implements basic collaborative
functionalities allowing collective activity awareness, collective sense making and
expertise-sharing through communication and indexation means.
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Fig.3 AnT&CoW generating draft functionality

5. Conclusion

We have defined an annotation as an interpretation enabling project members to share
their expertise. Annotation is an experience contextualisation which enriches the
document content with knowledge. This knowledge is built cooperatively among
members during asynchronous work phases and should be collected and stored in
order to be shared and re-used. To understand this activity in order to design a tool-
supporting annotation activity, we studied a mechanical engineering project. We
brought to light three main families of functionalities, communicating, browsing and
interpreting. Interpreting enables annotation gathering in order to create a new docu-
ment. This document represents an interpretation, or in other words a discussion with
its arguments. Annotation is then a central element to trace the individual experience
as well as the project experience in asynchronous or distributed projects. In order to
support this activity, an annotation tool is being developed. It enables users to anno-
tate existing documents and to produce new documents based on annotations which
have been correctly indexed.

Now, we aim at improving this indexation following [1]’s approach. We try to
combine repositories with social network by means of visualization of experience
following three viewpoints; a social-cognitive dimension (the shared language of the



group), a relational dimension (negotiation and argumentation) and a structural dimen-
sion (micro-organisation roles and actors). These viewpoints are supported by several
technical means and among them a fine-grained indexation based on Natural Lan-
guage Processing tools.
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