N

N
N

HAL

open science

Providing a Progressive Access to Awareness
Information

Manuele Kirsch-Pinheiro, Marlene Villanova-Oliver, Jerome Gensel, José

Valdeni de Lima, Hervé Martin

» To cite this version:

Manuele Kirsch-Pinheiro, Marlene Villanova-Oliver, Jerdome Gensel, José Valdeni de Lima, Hervé
Martin. Providing a Progressive Access to Awareness Information. 2003, pp.336-353. hal-00120272

HAL Id: hal-00120272
https://hal.science/hal-00120272
Submitted on 13 Dec 2006

HAL is a multi-disciplinary open access
archive for the deposit and dissemination of sci-
entific research documents, whether they are pub-
lished or not. The documents may come from
teaching and research institutions in France or
abroad, or from public or private research centers.

L’archive ouverte pluridisciplinaire HAL, est
destinée au dépot et a la diffusion de documents
scientifiques de niveau recherche, publiés ou non,
émanant des établissements d’enseignement et de
recherche francais ou étrangers, des laboratoires
publics ou privés.


https://hal.science/hal-00120272
https://hal.archives-ouvertes.fr

Providing a Progressive Access to Awareness Information

Manuele Kirsch Pinheiro', Marléne Villanova-Oliver', Jérome Gensel',
José Valdeni de Lima’, and Hervé Martin'

' Laboratoire LSR — IMAG
BP 72 — 38402 Saint Martin d’Heéres Cedex, France
{Manuele.Kirsch-Pinheiro, Marlene.Villanova, Jerome.Gensel,
Herve.Martin }@imag.fr
*Instituto de Informética — UFRGS
CP 15064 — Av. Bento Gongalves 9500, Campus do Vale, Bl. IV — Porto Alegre, Brazil
valdeni@inf .ufrgs.br

Abstract. Awareness has now become a widely accepted central feature in
groupware systems. In this context, providing an awareness support consists in
delivering to users involved in a collaborative task, information concerning
their group, other users, their past, present or future roles or activities, etc.
However, one of the potential underlying risks of such a support is to produce
too much information. As a matter of fact, this amount of information may
reveal itself cumbersome, leading to a cognitive overload for users which slows
down the global activity of the group. In this paper, we propose to address this
issue by stratifying the awareness information space into different levels of
details. Such stratifications give users a progressive access to information: first,
they can access to the most relevant information linked to their current activity
and profile, and then, they can gradually access to the rest of awareness
information. The proposed architecture relies on a generic Data Model for
Awareness Information (DMAI) and on a Progressive Access Model (PAM),
we have previously designed in the context of Web-based Information Systems.
We show, on an example, how the coupling between the DMAI and the PAM
allows groupware systems designers to describe a progressive access to
awareness information. The defined stratifications can also be used as filters
which save a given user, involved in a given role and performing a given
activity, from useless, irrelevant or forbidden information.

Keywords: Awareness, groupware systems, progressive access, adaptability.

1 Introduction

When working cooperatively, users share a context of work in which their activities
are “immersed”. In fact, according to Schmidt [14], cooperating actors, even while
doing their individual tasks, take heed of the context of their joint effort. Still
according to this author, they try to align and integrate their activities with those of
their colleagues without interrupting each other. This context, in Computer Supported
Cooperative Work (CSCW) research area, refers to the notion of awareness.
Awareness, according to Dourish [6], is “an understanding of the activities of others,
which provides a context for your own activity. This context is used to ensure that
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individual contributions are relevant to the group’s activity as a whole and to evaluate
individual actions with respect to the group goals and progress”.

Awareness support appears to be a central feature in the design of collaborative
work systems, since being aware of the other contributors and of their activities
makes the work more natural and fluid [8]. This support intents to help the group to
reach its goals and to increase the whole quality and efficiency of the collaborative
work by providing a better understanding of the work context. By improving each
individual contribution, awareness support also enhances the whole group
contribution.

In groupware systems, users are implicitly or explicitly assigned a set of roles.
Each role describes a set of activities and defines a group of users who are given
rights to perform this set of activities. The efficiency of an awareness support depends
also on its ability to deliver to users only the relevant information for the role they
fulfill at a given moment. Nevertheless, even when information is targeted for a role,
awareness support mechanisms often produce and manage large amounts of
information, which may appear to be cumbersome in the achievement of the tasks.

In this paper, we propose to organize the information delivered by the awareness
support into different levels of detail, in order to limit the amount of information
presented. As a consequence, we expect to prevent groupware users from suffering
from an information overload. The idea is to offer users a progressive access to
information, by supplying them first, the most relevant information and by allowing
them to access gradually to more information if needed.

This paper is organized as follows. In section 2, we advocate for the needs of a
gradual delivery of awareness information in order to limit the risk of information
overload, and present in section 3 an application scenario. Then, we present in section
4 a Progressive Access Model, called PAM, which enables to stratify any information
space into different levels of detail [18]. In section 5, we show how to apply the PAM
to a Data Model for Awareness Information, called DMAI, which describes users,
roles and activities of a groupware system. In section 6, we illustrate our approach by
applying the PAM to the application scenario introduced in section 3. Some related
work are presented in section 7 before we conclude.

2 Towards Adaptability in Awareness

Awareness refers to an understanding of the group and its activities, which provides a
context for individual activities [6]. The context of an action is what allows people to
identify the meaning of this action [5]. Generally speaking, the term ‘awareness’
refers to actors taking heed of the context of their joint effort. In CSCW context,
‘awareness’ refers to actors who are or become aware of something, align and
integrate their activities with the activities of others [14]. However, there is no single
definition for awareness, and the term is used in very different situations [10]. In this
paper, we decide to adopt the definition given by Dourish [6] and presented above in
the introduction.

Awareness is widely accepted as a central feature in groupware systems. It deals
with the delivery of information (about groups, users, activities, etc.) to each user
involved in a collaborative task. However, when this information is not well-adapted
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to each particular individual needs, it turns out to be disturbing and prejudicial to each
user’s contributions, and as a consequence, to the group’s ones.

When information is not appropriate, users are confronted to a cognitive overload
due to a too massive and difficult to understand quantity of information [17]. Such a
cognitive overload, even when it concerns just a few group’s members, may have a
negative impact on the whole group’s work by penalizing other members in their
work. In order to protect the group from these drawbacks, some adaptability in
awareness support is required. Indeed, the execution of some activities can be
disturbed, and the exchange of information about these activities can be slowed down.

Work dealing with adaptability in groupware systems mainly focus on the
tailorability of the functionalities of the system. Tailorability refers to some
extensions added to an application during its use in order to cover requirements that
where not present in the original design [7][16]. In this paper, we propose to address
the adaptation of the information delivered by the awareness support. Here,
adaptability refers to the capacity the awareness support has to provide each user with
awareness information which is useful and essential for her/him and the specific tasks
she/he performs.

Obviously, collaborators do not need all the same information, neither do they need
all the available information all the time [17]. Thus, one has to determine what
information users actually need, when and how it should be delivered to them. Also,
the relative importance of the information has to be determined, and exploited to
choose a proper notification method [10].

When working cooperatively, users play, implicitly or explicitly, roles inside the
group. Since each role encompasses a specific set of activities, all roles do not require
the same information to be fulfilled. The content of awareness information delivered
to a user has to be closely related to the role she/he plays. For instance, a user playing
an author role in a cooperative authoring environment needs some information
different from the one required by the team coordinator. Obviously, an author needs
information related to the part of the document she/he writes, whilst a coordinator
should be informed about the overall work progress. The former is interested in the
text adjunctions or modifications made by other authors. The later needs a global
view of the group activities, the defined tasks and deadlines, to take het/his decisions
and guide the team efforts. Many research works (such as [4]) have emphasized the
fact that coordinators need well-suited awareness information for this role to be better
played.

Therefore, it is necessary to limit the awareness information presented to a user to
the set of information which is relevant to the role she/he plays. Also, users whose
role grants no right on a shared object in the workspace should not be notified about
the operations that concern this object. Nevertheless, to limit the information to
present to the user only considering what is relevant for her/his role may be not
satisfactory for this user. It is important to consider that users, even when working
cooperatively, have their own interests and personal goals, which affect their work
inside the team. According to Schmidt [14], cooperative workers, in their “natural
attitude”, are not ignorant or disinterested spectators, they are engaged in and with the
world in which they cooperate. As such, they have interests, things to do, things to
achieve. Thus, we believe that personal interests of the users should be considered
when selecting awareness information, and that groupware applications should
identify the user’s characteristics and interests. As Liechti [10] affirms, in some cases
it is preferable to identify who is the user and what are the artifacts that are
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“interesting” for the user. When this is done, only a subset of the available
information can be identified as critical and notified to the user.

However, even when reducing awareness information to the one related to user’s
interests and roles, the amount of available information may still be large. In this case,
presenting the whole flow of information to the user decreases the time and attention
she/he can spend on her/his work and finally submerges her/him.

Further, we strongly believe that the member’s ability to assimilate information can
be improved if the cognitive load is better controlled. One way of achieving this is to
present to a user the most important information first and to offer her/him the
possibility to progressively access information of lesser importance if needed.

Therefore, one can imagine that, ideally, a system should prioritize the information
which is relevant to the role played by the user. Most of the time, this task is
performed by the designer of the collaborative system or by the coordinator who
assigns the roles to the different members. One can also imagine that an authorized
user could be able to assign by herself/himself some priorities to information she/he
wants to receive. In each case, one needs to describe the way information is structured
in different levels of priority. In order to achieve such a structuration of information,
we propose to apply and adapt to awareness in collaborative work the notion of
progressive access [18] we have previously introduced in the field of Web-based
Information Systems. We show in the example scenario described in the next section
how this notion of progressive access can be relevant in the field of CSCW.

3 Application Scenario

Groupware systems, particularly web-based ones, have many similarities with Web-
based Information Systems (WIS), which have inspired the proposition of the
Progressive Access Model (cf. section 4). One of these similarities is the risk of
cognitive overload, as discussed by Villanova-Oliver [18]. Based on these similarities,
we think that coupling the notion of progressive access to the awareness support
inside groupware systems can bring many advantages to these systems. The example
below demonstrates some of these benefits.

Let us consider a web-based groupware system, for instance, a shared workspace,
such as BSCW [2]. Such systems have often shared repositories, some awareness
support, usually provided by subscription/notification methods, and some
communication tools. In this example, we consider that this groupware offers such
functions, and relies on a meeting tool (such as a Microsoft© NetMeeting) for
communication purpose. Then, one can imagine that if a team member has missed the
last group meeting, the awareness support may inform her/him about this meeting.
The system may keep track of a lot of information about a meeting, but we consider
that the system keeps only the following ones: the meeting goals, the decisions that
have been taken, the discussions that have been raised (the chat register, for instance),
and a multimedia resource associate to it, such as a video of the meeting or a slide
presentation made during the meeting.

However, if the system presents to this user all the available information about the
last meeting, together with all other events produced in the shared workspace, this
team member may feel herself/himself overloaded by all this information, and she/he
may miss some important one. For instance, she/he may not pay attention to the
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meeting decisions, which can seriously influence the group work. Then, how can the
system prevent such an overload? One may suggest that the system could
automatically resume the meeting content. Unfortunately, this solution usually
involves complex algorithms to be integrated in the groupware. An alternative is to
separate the information in levels of details, in order to present the most important one
first. Thus, the meeting information can be divided into three levels: first, the user
receives only the meeting goals and decisions. Only if user requests more
information, she/he receives the discussions (second level), and at last, the multimedia
resource associated (third level). This division will reduce the amount of information
presented to the user and improve the assimilation of the most important information.

Let us carry on with this scenario, considering that the groupware has its own
adaptation proxy, which is able to adapt web-oriented content to mobile devices. If
the system stratifies the meeting information in levels of detail, the proxy will not be
obliged to adapt all meeting content to such devices. If user does not request the third
level, for instance, the proxy will not adapt the multimedia resource.

Thus, in order to organize the awareness information into these levels, we propose
to adapt to awareness support the notion of progressive access. In the next section, we
introduce this notion and a model that implements it, before showing how this
Progressive Access Model can be exploited to adapt awareness information.

4 Progressive Access: Notions and Model

The central idea behind the notion of progressive access is that the user of an
information system does not need to access all the information all the time. The goal
is to make the system able to deliver progressively a personalized information to its
users: first, information considered as essential for them is provided, and then, some
complementary information, if needed, is available.

4.1 Notions Related to the Progressive Access

The notion of progressive access is related to the one of Maskable Entity. A Maskable
Entity (ME) is a set of at least two elements (i.e. [ME| >2) upon which a progressive
access can be set up. The progressive access to a ME relies on the definition of
Representations of Maskable Entity (RoME) for this ME. These RoME are subsets of
the ME ordered by the set inclusion relation. Two kinds of RoME, extensional or
intensional, are distinguished. Extensional RoME are built from the extension (i.e. the
set of elements) of the ME. In the case where the ME is a set of structured data having
the same type, intensional RoME can be built from the intension of the ME. The
intension of a structured ME is here defined as the set of descriptions of variables (or
slots, or fields) which constitute the structure of the ME. Whatever its nature —
extensional or intensional —, each RoME of a ME is associated with a level of detail
(or relevance, or priority, etc.). RoOME; is defined as the ROME of a ME corresponding
to the level of detail i, where 1<i<max, and max is the greatest level of detail available
for this ME.

The Fig. 1 shows a ME with three associated ROME. Some rules impose that a
RoME;,; — whether it is extensional or intensional — associated with the level of detail
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i+1 (1<ismax-1) contains at least one more element than RoME;. This way, extensional
RoME can be seen as different ordered masks on the extension of a ME, while
intensional ROME can be seen as different ordered masks on the intension of a ME.

A stratification for a ME is a sequence of RoME ordered by set inclusion as
illustrated in the right part of the Fig. 1. Please note that several stratifications can be
defined for a given ME.

RoME?2 defines the
detail level 2 (composed
of ROME1 elements + 1

new element)

RoME1
defines the
detail level 1

A Maskable
Entity and its
elements

i RoMES defines the
O 1 detail level 3 (composed
A S of RoOME 2 elements + 2
new elements)

At detail level 1, the mask hides the following elements RVANDID 3 I
At detail level 2, the mask hides the following elements ...2_>..[._]
At detail level 3, the mask hides no element

Fig. 1. A Maskable Entity with three RoOME corresponding to three levels of detail.

The progressive access relies on two functions which allow to switch from a
ROME to another within a given stratification:
— from a RoME;, at level of detail i, the masking function gives access to the RoME;,
at level of detail i-1:
masking(RoME;)=RoME,,, where 2<i<max.
— from a RoME, at level of detail i, the unmasking function gives access to the
RoME;.+ at level of detail i+1:
unmasking(RoME;)=RoME;,; where 1<i<max-1.

4.2 The Progressive Access Model

The Progressive Access Model (PAM) is defined as a generic UML class diagram
(see Fig. 2) which allows the description of well-formed stratifications for maskable
entities.

Each notion presented in section 4.1 is implemented by a stereotyped class. An
instance of the class “Maskable Entity” is, at least, composed of two instances of the
class “Element of Maskable Entity”. An instance of the class “Stratification” is
represented as an aggregation of, at least, two ordered instances of the class
“Representation of Maskable Entity”. An instance of this class is linked by the
association adds to one or more instance(s) of the class “Element of Maskable Entity”
which are the elements of the ME added by the RoME; at the level of detail i. The
dependency relation ({subset}) ensures that the added elements belong to the set of
elements corresponding to the ME.

An important characteristic of the PAM is the ternary association called definition
which links the classes “Stratification” (S), “Maskable Entity” (ME) and “User
Category” (U). The class “User Category” is an abstract class which allows the
connection with any user model so that each described user can benefit from a
personalized progressive access to a given maskable entity.
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« Stratification » User Category
S é 1 1. U
1 definition
1
2..* |{ordered} « Maskable Entity »
« Representation of é ME
Maskable Entity »

RoME -

1.

01 fs/uffej,,—— v is_composed_of
vaddst—~ "

Added_Element |{__* EEM | 2.*

« Element of Maskable Entity »
: A\

Fig. 2. The Progressive Access Model described using UML stereotypes

It is worth noting that maskable entities can be of several kinds. Basically, every
data model (e.g. a class diagram) and every constituent (e.g. a class, an association...)
of this model can be considered as maskable entities and, therefore, can be stratified
(see [18] for a description). Also, the progressive access approach can apply to
information represented by a non-structured data model, as well as to a semi-
structured (XML) or to a structured (object or relational) one. For instance, in [17] the
authors have shown how to couple the PAM with an object-based knowledge
representation formalism in order to offer a progressive access to the objects of the
knowledge base. In the next section, we explain how the PAM described above can be
used to offer a progressive access to a data model supporting awareness information
in collaborative systems.

S Progressive Access to Awareness Information

In order to integrate the Progressive Access Model into the awareness support, we
first define a data model dedicated to the awareness information. The different ways
of stratifying this model are presented in section 5.2. Then, a stratification process
which combines different kinds of stratifications is presented in section 5.3.

5.1 A Data Model for Awareness Information

The PAM presented in section 4 generally applies to a data model which describes the
application domain. Using the PAM, stratifications can be defined for each user or
group of users. These stratifications give them a progressive access to the information
contained in the data model. Since our objective is to provide a progressive access to
awareness information, we propose here a simplified data model, called Data Model
for Awareness Information (DMAI), which describes the concepts related to
awareness information and the relations between these concepts. Although this model
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is quite simple, we think it is sufficient enough for introducing our approach. It
describes the basic concepts linked to the awareness definition given by Dourish [6],
and it can be used or extended in order to be exploited by a groupware system. The
different components of the DMALI (groups, roles, users, activities, and profiles) are
represented in the UML description we give in Fig. 3.

[
| Profile | | User | | Fole |
[ T T T T 1
[ 1 [ 1 [ 1

'l
| Cormplex Activity | | Sirnple Activity |
[ |

1

Is_respohsible
have_permission

Activity | |

Fig. 3. Data Model for Awareness Information

As stated before, awareness information must help in understanding the group and
the activities performed by its members. Then, we claim that the awareness
information should be represented as the information about groups, users, roles and
activities. A group is defined by a set of users and a set of roles. Users who are
authorized to perform this set of roles are members of the group. A user can belong to
one or more group(s) and a role can also be linked to one or more group(s). A user
can fulfill one or more role(s). A role is possibly fulfilled by several users and defines
the rights and responsibilities concerning a set of activities. An activity is an
elementary task a user can perform when fulfilling a given role. Several users can
perform the same activity, but only one of them is responsible for this activity. The
activities can range from simple tasks to more complex ones which are composed of
others tasks.

Another important characteristic when dealing with awareness information is the
representation of both users and roles characteristics (cf. section 2). These features are
represented through the notion of profile. A profile can be associated either with a
user or with a role. In the former case, a profile represents the user’s interest in terms
of needs and preferences. In the later, a profile describes the requirements to meet in
order to fulfill an associated role. A user's profile can be independent from or linked
to the role fulfilled by the user. When linked, the profile represents the user’s
preferences associated to a specific role. Moreover, we consider that each profile
gathers a set of activities that are important for the user or role, and also a time
interval, which constrains this set of activities to take place during a certain period of
time.
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5.2 Possible Stratifications for the DMAI

In order to apply the principles of the PAM to the DMAI, one has to identify the
possible Maskable Entities to be stratified. Three kinds of stratification are possible:

1. Extensional stratification of the DMALI. In this case, the DMAI as a whole is
seen as a ME whose set of elements is the set of classes, associations and classes-
associations which constitutes the DMAI. Then, an extensional stratification of the
DMALI can be performed. It consists in defining subsets of the DMAI components
(classes, associations and/or classes-associations) ordered by the set inclusion subsets,
providing so a progressive access to each subset of this sequence. For instance, one
extensional stratification S of the DMALI is illustrated by Fig. 4 (please note that only
the components ‘class’ are considered in this example). The stratification is defined as
S = {{User, Role}, {User, Role, Activity}}. S contains 2 RoME: RoME, = {User,
Role}, and RoME, = {User, Role, Activity}. At the first level of detail, ROME, gives
access to all the instances of the classes User and Role. At the second level of detail,
RoME, gives also access to the instances of the class Activity. In this example,
instances of the classes Profile and Group remain inaccessible.

Group

I
Profile

Activity

Fig. 4. Extensional stratification of the Data Model for Awareness Information.

2. Extensional Stratification of a DMAI component. In this case, components of
the DMALI (classes, associations and classes-associations) are seen as ME whose set
of elements is a set of instances. Then, an extensional stratification of a DMAI
component can be performed. It consists in selecting some instances of the DMAI
component and in ordering by the set inclusion subsets of this set of instances in order
to provide a progressive access to each subset of this sequence. For instance (Fig. 5),
one extensional stratification S of the class Activity for which ten instances {a,, a,, ...,
a,,} exist can be defined as S = {{a,, a,, a,}, {a,, a,,a,,a,a,}, {a,a,a,a,a,a}}.S
contains 3 RoME. At first level of detail 3 activities are visible, at level two, two more
activities are visible, at level three six activities are visible. In this example, activities
a,, a5, a, and a, are always masked and therefore can not be accessed when using the
unmasking function (right part of Fig. 5)
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Set of instances of the P
class Activity

Extensional stratification of
the class Activity

a4 a6 a8

a3 a7 ap  al0 \stratification

al ab

a9

] 1
ETEINS

Fig. 5. Extensional Stratification for the class Activity.

3. Intensional Stratification of a DMAI component. In this case, components of
the DMAI (classes, associations and classes-associations) are seen as ME whose
structure is made of a set of variables. Then, an intensional stratification of a DMAI
component can be performed. It consists in selecting some (possibly all) variables of
the DMAI component and in ordering by set inclusion subsets of this set of variables,
providing a progressive access to each subset of this sequence. For instance, let us
suppose that the class Activity contains the following variables: 'name’, description’,
’details’, responsible’ and time interval’. One intensional stratification S of the class
Activity can be defined as S = {{’name’, responsible’, time interval’}, {’name’,
responsible’, time interval’, ‘description’}, {’name’, ’responsible’, time interval’
“description’, ’details’}. S contains 3 RoME. At the first level of detail 3 variables are
visible and give some essential information about the activity, at level two, one more
variable is visible (description’), at level three the whole structure of the class is
visible (see Fig. 6).

Maskable Entity RoME] RoME> RoME;

Activity Activity unmasking Activity unmasking Activity
dn:::ip tion stratification name- m dnz;::iption dn:;:jiptmn
dr:;;ﬂosnsﬂjle responsible U responsiile M dr:;;ﬂosnsﬂjle

tirne interval tiane interval PRSNG| i interval TIIE | e intarval

Fig. 6. Intensional Stratification of the class Activity.

We believe that applying only one of the stratification techniques is not enough to
significantly reduce the overload risk. For instance, an extensional stratification of a
component (e.g., a class) can be compared to a filtering process, since it selects
instances of such component. However, we cannot ensure that such selection will
sufficiently reduce the amount of instances presented to the user, since awareness
mechanism often produces high amounts of it and a large proportion can be selected.
Thus, we propose a process that combines some stratification techniques over the data
model for awareness information. For instance, it is possible to apply an intensional
stratification (selection of ordered subsets of variables), followed (or preceded) by an
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extensional stratification (selection of ordered subsets of instances) to a class which
belongs itself to a ROME of an extensional stratification of the DMAI. Such a
composition of stratifications is illustrated in the next section.

5.3 Stratification Process for Awareness Information

In this section, we show how a groupware designer can use the stratification
techniques presented above for awareness information. We address here the delivery
of awareness information which is relevant at a given time.

In order to determine this relevance, the awareness support needs to know who is
performing activities as well as her/his current role and also the tasks associated with
her/his activities. Groupware designer should then determine the target of the
stratification, which can be, basically, a given user, role or activity. In the first case,
stratification consists in providing a progressive access to information taking into
account the general characteristics of the user (level of knowledge, presentation
preferences, material configuration, etc.). In the second case (given role), stratification
consists in providing a progressive access to some general awareness information
related to this role (the associated activities, the users fulfilling the role, etc.), without
considering who is assigned this role. In the last case (a given activity), stratification
aims at giving a progressive access to the awareness information related to this
activity, without considering who is performing this activity and her/his current role
(e.g. stratifications given in Fig. 5 and Fig. 6). It is also possible to compose these
possible targets, searching then stratifications for a couple <user, role>, a couple
<role, activity>, or <user, activity>, or even a triple <user, role, activity>. In this
last case, the stratification focuses on the awareness information dealing with one
activity performed by a given user when she/he performs a given role.

As we discussed in section 2, we believe that awareness support should take into
account the user’s preferences as well as her/his role’s needs. Thus, we suggest that
groupware designer should target the triple <user, role, activity> when defining the
stratifications of the DMAL

Therefore, we propose to combine the stratification techniques (cf. section 5.2) by
applying them in the following sequence: first, extensional stratifications of the
DMAI, which organize the model itself in levels of details. Then, extensional
stratifications of the DMAI components, which reduce and organize in levels the
instances that will be presented to the user. Finally, intensional stratifications of these
components, which define for each component levels of details. The Fig. 7 represents
this process.

Thus, once defined the stratification target and its process, the groupware designer
has to define the system’s stratifications. To begin, the designer has to define an
extensional stratification of the DMAI in order to serialize subsets of components
(classes, association) of this model. For instance, she/he can assign the class Activity
to the first level of detail in order to give an immediate access to the set of its
instances. She/he can then define, in a similar way, the components of the DMALI that
will appear at the other levels.
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O mstances af class Ay B Istances of class Ag

Extensional
Stratification
of the DMAT
Available Information Set Exitensional
( Instances of the DNAL ) Strotificotion
User Information Set of the (2

Intansional
E - Sm:h:ﬁcmiou
[ af the Classes

=) X

Fig. 7. The stratification process suggested for the awareness information

Then, the designer may apply an extensional stratification to each class (or just a
subset) of the model in order to give a progressive access to this set of instances. For
instance, she/he can consider that the most relevant is to inform the user about the last
performed activities. This consists in associating the corresponding instances of the
class Activity (i.e. the more recent ones) to the first ROME.

Considering that our target is the triple <user, role, activity> and since these
extensional stratifications behave as a selection process in the set of available
instances, groupware designer can use profiles to define (and allow users to define)
these stratifications. A profile (cf. section 5.1) may include some conditions to
perform an appropriate selection. Each profile can define information levels, each
level being composed by DMALI classes that user/role wants/needs to be aware of and
some special conditions (e.g. time intervals) that the instances of these classes should
respect to be selected. In addition, by combining the three profile types suggested in
section 5.1 (user profile, role profile and user profile linked to a specific role), these
stratifications can perfectly match the target, by considering the activity, the role and
the user.

For instance, a user may choose in her/his profile to receive at the first level the
instances of the activities A, and A, (extensional stratification of the model) produced
in the last week (extensional stratification of the components), while the same level of
her/his role’s profile includes only the activity A,. The system could then combine
these profiles and present to the user first the instances of the activities A, A, and A,
produced in the last week.

Finally, the designer can take advantage of applying an intensional stratification to
the structure of a component of the DMAI This way, the user benefits from,
according to her/his roles, more or less complete representations of the instances
she/he can access progressively (cf. section 5.2). For instance, considering the Fig. 7,
the designer may define that the role’s profile determines the extensional stratification
of the model and the user’s profile, the extensional stratification of the classes, while
the intensional stratification is linked to the role.
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6 Example

In this section, we present an example of how a groupware designer can use the
concepts presented in this paper during the development of a simple groupware tool.

Let us consider again the example presented in section 3 and let us suppose that the
groupware system consists here of a simple meeting tool for such environment.
Moreover, we suppose that this meeting tool integrates a DMAI in charge of
representing awareness and user information. The unique activity handled by the tool
is the meeting itself, represented by a Meeting class. Thus, the potential MEs are the
model itself and the classes User, Role and Meeting. A meeting object is structured as
suggested in section 3, it has a meeting title, goals, decisions, the discussion, and a
related document. The discussion refers to the content of a chat session which is
automatically registered by the tool. The rest (title, goals, etc.) is supplied by the
meeting coordinator.

The Fig.8 shows the meeting process adopted here: (1) first, the meeting
coordinator demands to the meeting manager the creation of a new meeting. The
coordinator also provides the manager with the meeting title, goals and the URL of
the associated document. The meeting manager creates a new meeting object with
such information and starts a new chat session for this meeting (2). Once the meeting
has started, other users may join it (3-4), load the associated document (5) and
contribute to the discussion (6). The end of the meeting is defined by the coordinator
(7), who describes the decisions that have been taken (10). The system registers then
the discussions (9) and notifies the awareness manager about it (11).
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coordinator participant

7rend meating | 1 new mesting
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Fig. 8. Meeting process in the Simple Meeting Tool

The awareness support introduced in this tool is limited to inform the users about
past (or missed) meetings. In order to facilitate the development of the awareness
manager, we use a framework for awareness support called BW [9], we have designed
for supplying awareness support about past activities (activities already concluded by
the group) in groupware systems.

The BW Framework uses a data model that corresponds to the DMAI and which is
stored in a package called Kernel. Beside the description of users, roles and activities
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(called “events” by this framework), the Kernel package also includes the definition
of profiles for users (personal profiles), roles (role profiles) and users playing a
specific role (personal role profiles). These profiles (cf. section 5.1) are composed by
a set of relevant activities for the user or role, and an Allen’s interval [1] during which
they are relevant.

These profiles are used by the meeting tool to define the extensional stratification
of the meeting class. This stratification is based on the time interval parameter
associated to each object. Thus, each user (participant or the meeting coordinator)
may define the time interval in which the information about the meetings is important
for her/him.

This extensional stratification results from a filtering process performed by the BW
framework. This process aims at reducing the amount of information delivered to the
user by limiting the number of instances presented to those that match the profiles. It
consists in selecting the available instances by merging the different profiles that
concern the user (personal, role and personal role profiles). This merge creates a
single set of activities (in our case, the meeting) and a resulting time interval, which is
used to select the instances to be presented to the user. This resulting interval is the
largest interval that encompasses all composing intervals. So, any instance whose
interval is included in the interval of one of these profiles is also included in the
resulting interval. Only instances whose time interval occurs during the resulting time
interval are really presented to the user. As a result, the set of instances presented is
reduced. It is over this resulting set of instances that other stratifications defined for
the user and her/his active role apply. The Fig. 9 shows this filtering process, which
combines personal and personal role profiles to select only the meeting instances
{a,a,a,;a,}.
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Fig. 9. The filtering process based on the time interval.

In order to define other stratifications (extensional stratification of the model and
intensional stratification of the model components), we have designed a package,
called PAM, which introduces the progressive access definitions (cf. section 4) and
binds them with the BW Framework components, specially the Kernel package,
which represents the data model used by the tool.

The PAM package implements the concept of stratification (class
PAM_Stratification in Fig. 10), which represents the stratification of the awareness
data model. This stratification is connected to the role representation (class BW_Role)
through the association “defined_for”. This association creates the relationship
between stratifications and roles. Furthermore, this package integrates the concept of
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RoME, which can be associated with a specific element of the data model to define an
intensional stratification (PAM_ElementStratification) of this element.

PAM RolE PAM_Stratification | diefined_for BW_Role
I T 1 T
|

(frorm Kemel) |
1 o

PAM_ElementRoME ‘PAM_EIememSlratiﬂcaliuﬂ
I [

[ ] [ ]
ME ME

aive_access to

B\ _Element
(fram Kernel)|
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Fig. 10. The PAM package

Through this association between the stratification and the role, we can define, for
instance, stratifications for one or more roles. For example, we can define, for the
coordinator role, a stratification of the class Meeting, presented in Fig. 10, as
S, = {{title’, ‘time interval’}, {‘goals’, ‘decisions’}, {‘document’}, { ‘discussion’}}.

In order to better coordinate these stratifications with the presentation of the
awareness information, the PAM package includes a manager which keeps track of all
the defined stratifications. This manager is consulted by the user interface elements in
order to know and respect the applicable stratifications. These interface elements
receive the awareness information filtered by the BW framework. They consult the
PAM manager and, based on the stratification definitions, control the behaviour of the
presentation in order to respect these definitions. As a consequence, the awareness
information can be supplied progressively to a user, following the stratifications
defined for her/his roles.

Thus, through the BW framework and the PAM package, our meeting tool is able
to collect the information about the meetings and present it progressively to the user
according her/his profiles and the stratification definitions. These definitions are
loaded by the tool during its start-up, and with the help of the PAM manager, users
may define and load dynamically their own stratifications. A user can, for example,
define for herself/himself the stratification S, defined above. Moreover, the developer
may also define default stratifications. For instance, she/he may define an extensional
stratification of the model, where in the first level only information about the
meetings is presented, and the information about the users and roles is presented in
the second level. We also associated the stratification S, to the coordinator role, thus
any meeting coordinator will, by default, receive the awareness information through
the 4 levels defined for this stratification. Accordingly to this loading policy, the
responsibility of creating new stratifications, and then defining what information is
relevant to a user or role, is shared between the system designer and the users
themselves.

As one could observe, the complexity of our proposition concerns mainly the
definition of the stratifications presented above. This definition requires some
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knowledge about the data model for the adopted awareness information, referring to
the system designer. Then, some flexibility for modifying the stratification definition
during the groupware execution is also needed. The expected flexibility must be
directed towards system users, first of all towards the team coordinator. However, this
flexibility has a cost: an overhead to the user interface design, since this interface
should handle different and progressive information set. All this makes us believe that
our proposition is better suited to large groupware systems, which generally handle
huge and complex awareness information set. In such a system, we expect that the
advantages of our proposition will exceed this design and definition complexity
imposed by the proposition. Nevertheless, more tests are still needed to better
evaluate the impact of this proposition in real-size applications.

7 Related Work

Awareness support is the target of many works that can be found in the CSCW
literature. Some examples of groupware systems that are concerned with awareness
support are the BSCW workspace [2] and the Alliance editor [12]. These systems try
to present awareness information through icons and history windows. Although the
Alliance editor proposes a “group awareness agent” to adapt the awareness
mechanism to the user’s needs by modifying the presentation of its information, none
of these systems offers a mechanism for delivering this information gradually when
huge amount of information is available.

Furthermore, considering toolkits and frameworks for groupware development, the
situation is similar. There are in the literature toolkits and frameworks that can help
groupware designers in the system development. We can name, for example,
Groupkit [13], ANTS [11] and BW [9]. These tools allow the development of new
groupware applications (as ANTS), or the development of awareness mechanism (as
BW). Even if these frameworks offer some kind of awareness support (ANTS, for
example, presents an awareness component integrated in its infrastructure), they are
not really concerned with the adaptation of the system to a high amount of available
information, and once again, no mechanism is proposed to gradually access this
information, whenever it constitutes a large set.

Concerning the research about tailorability ([16] and [7], just to name a few), these
works are mainly concerned with the adaptability of the functionalities of the system.
Nevertheless, works that handle tailorability do not directly address the adaptability of
the information content, which is our main concern. What we have presented here is a
model that allows a gradual access to the awareness information available, adapting
the information presented to the user’s and role’s interests and necessities, in order to
prevent some overload in the delivery of information.

Finally, the research involving context-aware systems propose the use of the
information about physical context, such as location, to adapt the information
delivered to it (see [5] and [3]). An example is Rover [3], which tracks the location of
the user dynamically to configure the content delivered to her/him. However, there
are only a few studies concerning the context of the work in a cooperative
environment, or awareness as defined in the section 2. An example is the AwareNex
system [15], which allows a mobile user that is away from her/his desktop to maintain
some awareness about her/his colleagues and their availability (know as “group
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awareness”) and contact them. Unfortunately, AwareNex deals only with these group
awareness functionalities, it does not present any other information concerning the
context of the group’s activities.

8 Conclusion

Awareness support in groupware systems is an important feature which aims at
providing users with some knowledge essentially related to a group and to its
activities (past, present or futures ones). Such a kind of knowledge constitutes an
informational context which improves individual contributions and avoids
contradictory interactions between members of the group. One of the well-known
drawback of awareness information appears when the amount of delivered
information is too large to be efficiently exploited by the user. In order to prevent
groupware systems users from suffering from such a cognitive overload, we have
proposed in this paper to give them a progressive access to awareness information.
This progressive access relies on a stratification of the awareness information space
into different levels of detail. We have shown how to link a Progressive Access
Model to a Data Model for Awareness Information that we have described. After
having defined the different ways of stratifying such a model, we have illustrated
strategies the designer can adopt to define stratifications. These stratifications are
adapted to a user performing activities when fulfilling a specific role in a groupware
system. Finally, we have presented an example of the application of the progressive
access in awareness support, by showing the development of a tool offering such a
support.

By proposing this progressive access to the awareness information we expect to
reduce significantly the risk of cognitive overload. The meeting tool that we have
built, although simple, has demonstrated this reduction. We strongly believe that by
reducing the cognitive overload it is possible to increase the efficiency of the
awareness mechanism, and thus, to increase the performance of the whole group.

This work is just at its beginning. There are still many issues to be investigated
concerning the application of the progressive access in awareness information
delivery. We should consider, for example, the exploitation of the relationships and
dependencies among the activities as a condition for stratification.
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