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Abstract

In application areas like personal information agents
user models typically maintain sophisticated represen-
tations of personal interest profiles. These representa-
tions can be utilized for personalized information pre-
sentation. Information support in Organizational Me-
mories mainly address the same goals, but prevalently
derive actual information needs from task and role spe-
cific information needs.

In this paper, we present the Frodo architecture
for business-process oriented knowledge management.
Task-, user-, and role-driven aspects of information
needs are modeled separately and then amalgamated
into a specific context for information supply. A de-
scription of several usage scenarios elaborates on the
assembly of a concrete information need for knowledge
retrieval. The paper concludes with the description of
an application domain that serves as a testbed for the
proposed concepts.

Introduction

The more information is gathered and made accessible
in organizations through KM initiatives (e.g., in best-
practice databases or design rationale documentations),
the more important become high-precision information
services for the individual user. User profiling provides
techniques to individually tailor information search and
delivery. In the larger context of business knowledge
management, two observations can be made:

1. Task and role models — as a part of enterprise
modeling in business process management and reengi-
neering — can contain additional elements useful for so-
phisticated information services which go beyond what
is known at the individual level (Schreiber et al. 1999).

2. For the overall KM objective, it is not ideal to
mix together all, maybe orthogonal, determinants of an
actual information need in one data structure, the per-
sonal user profile. Instead it makes sense to factor out
different dimensions which influence an actual informa-
tion need in order to represent, develop, and maintain
them separately, as a part of the company’s structural
knowledge assets.
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Figure 1: A Reference Architecture for Organizational
Memory Information Systems

The paper is organized as follows: First we present a
general architectural framework for Organizational Me-
mories. Then we propose to separately model informa-
tion needs with respect to three determinants, namely
task, role, and user. The description of example usage
scenarios shows how these information needs may be
integrated according to the mode of information trans-
fer. Some remarks regarding future work and a sketch
of the envisioned application conclude the paper.

An Architectural Framework for OMs

Organizational Memories are often seen as an adequate
means to support knowledge management through in-
formation technology. An OM’s ultimate goal is to pro-
vide knowledge workers with the knowledge they need
for their task at hand. Therefore, it stores data, infor-
mation, and knowledge from different sources of an en-
terprise. Knowledge dissemination does not only rely on
users’ queries but also on a proactive knowledge provi-
sion based on a highly selective assessment of relevance
(cf. (Abecker et al. 1997)).

Figure 1 shows the reference architecture that was
developed in the KnowMore project (Abecker et al.



2000b) for an OM with proactive information services.
It consists of a source layer that contains information
objects, e.g. texts in a document management system,
best-practice and lessons-learned archives, yellow pages
about expertises and capabilities etc. These informa-
tion objects with their various formats and degrees of
formalization are integrated by uniform knowledge de-
scriptions. These knowledge descriptions are formed
by linking the information objects to formal structu-
res (ontologies). KnowMore deployed i) an information
ontology, describing structural properties of information
objects (format, author, etc.), ii) an enterprise ontology
representing the organizational structure (departments,
roles, etc.), and iii) a domain ontology for modeling the
content of information objects.

These knowledge descriptions are utilized for knowledge
access by information processing and retrieval services
that present relevant information to the user. These
services may extensively use the knowledge description
level for concept—based retrieval with domain—specific
strategies (e.g. to find employees with certain compe-
tencies (Liao et al. 1999)).

The users’ information needs are modeled at the appli-
cation layer. In the KnowMore approach a conventional
Workflow Management System (WfMS) is proposed as
the basis for this layer. The traditional workflow model
is enriched in two ways:

1. Task-specific generic queries define the information
need. Essentially, the ontologies of the knowledge de-
scription layer provide the vocabulary for these que-
ries.

2. Additional context variables model the information
flow. So decisions and process details can be trans-
ported along the enacted business process and the-
reby be used as search context in later tasks.

Notice that — in contrast to many personal information
agents approaches — in this architecture great portions
of the information need as well as of the specification
when the knowledge is useful are located at the appli-
cation layer and not at the knowledge access layer. We
expect this to result in more precice retrieval and more
appropriate presentation times of information.

In the Frodo project (Abecker et al. 2000a) we ex-
tend this approach for business—process oriented know-
ledge management (Abecker et al. 1998), (Abecker et
al. 2000b) towards a comprehensive scenario and plat-
form for distributed organizational memories. Thereby
we want to attend two drawbacks of centralized approa-
ches:

e They neglect the advantages of the distributed nature
of knowledge in enterprises (e.g. with respect to deve-
lopment and use). OMs could benefit from balancing
both local expertise — which may not be represented
in globally shared knowledge — and overall views on
higher levels.

o Centralized approaches are cumbersome in changing
environments. For example are OM systems typi-
cally not established at once for a whole enterprize

but introduced separately in several departments and
must then be integrated. Furthermore, an OM’s en-
vironment may change due to reorganizations of an
enterprize’s structure.

In the remainder of this paper we sketch the mode-
ling of information needs in Frodo which is based on a
separation of task—, role—, and user—triggered aspects.
Then we describe a couple of usage scenarios that show
how these aspects can be integrated in different ways,
depending on the mode of information transfer in the
OM.

Modeling of Information Needs
in Frodo

In this section, we briefly present the main constituents
of our approach for modeling information needs in an
OM to provide a modular basis for high-performance
information services.

Similar to conventional workflow systems, tasks (in
business processes), organizational roles, and individual
users are the primary elements. Now we propose to
attach an information need description (or, a profile)
to each of these elements (see for figure 2):

1. A task is described by the information and know-
ledge required to perform it ("In order to configure
these products you need component knowledge as des-
cribed in the product data sheets and catalogues, you
might need advice about procedures and strategies as
provided by colleague XY, and it might be useful to
know something about experiences with prior configu-
rations as documented in our lessons-learned DB.”);

2. an organizational role is equipped with a profile
of the information usually consumed (” Qur project lea-
ders read the Financial Times newsletter about topics
relevant for their projects and are not interested in tech-
nical details.”); and,

3. each user has, of course, still a personal profile
which — among other things — inherits, merges, and
adopts parts of the profiles of the roles he currently
possesses in the company.

In Frodo, these profiles consist of multiple levels of

representation (van Elst & Schmalhofer 1999) where
vocabulary from the ontologies at the knowledge des-
cription level — mainly the domain ontology — as well as
informal descriptions (natural language search terms,
example documents) can be combined.
Of course, specific representations of information need
in existing information services, like a query in an Inter-
net search (if formulated well), already reflect aspects
triggered by the task, the role, and the user, but im-
plicitly and in an intermixed manner. Qur proposition
is that a clear, declarative structuring of information
need determinants provides a comprehensive model of
all relevant factors, but gives a better chance for orga-
nizational take-up and separate evolution of parts over
time (e.g., through adaptive mechanisms working on
relevance feedback or collaborative filtering).
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Figure 2: Main Constituents for Modeling Information Needs in OMs

The basic enactment of a business process model then
works as follows: The workflow management system
goes through the modeled tasks and assigns each task
to appropriate actors, according to their role and the
skills as specified in the personal profile. In order to
actively offer useful information support, the system
instantiates the generic task info need, combines it with
further restrictions or additional information from the
role- and user-profiles and thus achieves a result highly
adapted to the given task context, yet tailored for the
individual user performing the task.

In the following section, we extend this basic scenario
by an overview of different kinds of information services
that can be realized on the basis of our architecture. We
thereby show that existing information services can be
implemented using the model, but also new, innovative
services are made possible.

Usage Scenarios:
A Comprehensive Overview

Our overview of information services is based on the
model of ”collection-mediated collaboration” introdu-
ced by Winograd and colleagues (Kamiya, Roscheisen,
& Winograd 1996) with the Grassroots system. Grass-
roots unifies personal and organizational information
management by integrating several modes of informa-
tion transfer that are — at the moment — typically provi-
ded by independent tools. These modes are characteri-
zed by three dimensions, the regularity (continuous vs.
ad-hoc), the initiator (information provider vs. consu-

mer), and the delivery (with vs. without notification) of
information transfer. These notions allow, e.g., a clear
definition of push (information transfer initiated by the
source) and pull services (information transfer initiated
by the destination).

Ordered according to the predominant information
need determinant (task, role, or user), we describe the
main "use cases” for information transfer and show
the respective roles of the several profile parts defined
above.

Task-Driven Information Services

Process-Embedded Ad-Hoc Information Pull:
A workflow management system (WIMS) interprets the
process logic represented in a business process model.
It assigns each task to appropriate actors by matching
the possible roles of the task with the roles of the users.
When a task is processed the generic task information
need is instantiated (e.g. with information from pre-
vious activities via flow variables) and modified by the
role and user profiles. For example, consider a task
”search for literature” in a research project. The task-
oriented portion of the information need comes from the
project’s domain (e.g. ”agent technology in KM”). The
task itself should be cooperatively solved by the project
leader, a researcher, and an assistant. Clearly, each of
these roles has different information needs. While the
project leader might focus on other finished projects
within the project’s domain, the researcher would be
interested in the latest journal and workshop articles



and the assistant — responsible for the implementation —
might need detailed information about agent platforms.
The individual employee who performs the task addi-
tionally influences the actual information need with his
experience and knowledge. Information about a task-
related topic where he has much knowledge might be
ranked lower; rookies get more basic information and
experts more details, etc. Also individual presentation
preferences (e.g. language) can be considered.

Process-Embedded Information Prefetch: Pro-
cess enactment by a WIMS offers knowledge about pre-
sumable future tasks. Thus, instead of waiting until a
task actually is executed, information about a forthco-
ming task and the role of its potential processor® can be
used for information prefetch. This is useful when time
consuming, difficult information searches must be per-
formed, e.g., consulting and integrating many sources.
After an actual user can be assigned to that task, the
result of the information prefetch is at his disposal and
may then be individualized (e.g., filtered or re-ranked
according to the user’s profile).

Task-Oriented Ad-Hoc Information Pull: Of-
ten, highly knowledge-intensive processes are not for-
mally modeled because they are too complex or be-
cause they are too much ad-hoc. Attentive systems,
e.g. personal information agents like Watson (Bud-
zik & Hammond 2000), try to detect the task a user
is actually performing, and use this knowledge to re-
trieve context-oriented information. In contrast to the
process-embedded scenarios, only the local work con-
text can be obtained (e.g., the application a user utili-
zes). Thus, relevant knowledge from preceding tasks is
hardly available to better specify the information need.
However, the integrated modeling approach allows for
an exploitation of the user’s roles for more precise ass-
umptions about his current task.

Role-Oriented Information Distribution

Continuous Role-Oriented Information Distri-
bution: Often, regularly information has to be distri-
buted to all users that take a specific role. For example,
an up-to-date version of the guideline for preparing pro-
ject reports should be sent to all project leaders. This
is modeled in the role’s information need. The role
?project leader” can be used as a kind of intensional
description of a group of addressees. This description
is expanded to generate the extension (e.g., an e-mail
list) by resolving the role—user associations. Knowledge
about the current task of an recipient then helps to de-
termine the actual presentation strategy. Users that
are currently involved in an important other task do
not get a high-priority notification while project lea-
ders that are just preparing a report may be interrup-
ted because their actual work is affected. Due to the

!This means, the actual processor may be unknown at
that time.

intension—extension separation the information push is
eagsier to maintain. It is also more user-friendly because
of the task-orientated presentation.

Ad-Hoc Notification of User Groups: Additio-
nally, intensional specifications of addressees can be
used for an ad-hoc information push with direct no-
tification: E.g. ”all secretaries that are preparing an
invoice must recognize that the VAT the invoice soft-
ware generates is no longer valid and must be changed
by hand”. In this ”"alarm scenario”, the task and the
role model are solely used to state who has to get some
information.

User-Oriented Information Services

Personal E-Mail: In personal e-mail, the recipient’s
information need is presumed by the sender. Knowledge
about the roles and tasks of a user can be utilized to
adequately process the mail. For example, the message
can be put into a role- or task-specific mail folder, and
the notification mode can be adjusted, depending on
the relevance for the task at hand.

Interest-Based Continuous Information Pull: A
continuous information pull based on a user’s personal
interests can be refined by his potential roles. For in-
stance, in a subscribed newsgroup for a specific software
system the purchasing agent in a company will mainly
be interested in information about new products and
prices while a sysadmin is interested rather in installa-
tion procedures and troubleshooting.

Summary and Future Directions

In our work, we integrated insights from two research
directions that obtain remarkable interest in the Al
community, namely user modeling for personal infor-
mation support and organizational memories as parts
of comprehensive knowledge management endeavours.
Though in all scenarios described the actual informa-
tion need is an amalgam from task, role and user, the
discrete modeling allows for higher reuse of the single
models, better maintenance and a more flexible utiliza-
tion.

From a knowledge management point of view, it is de-
sirable to foster the transitions of information need mo-
dels from personal user to role and task profiles because
the latter two persist even when an employee leaves a
company and are therfore better suited to capture cor-
porate knowledge. In our future work we will especially
focus on machine learning techniques that utilize traces
of the running system to appraise which parts of per-
sonal profiles can be leveraged to the role or task, and
hence to the organizational level.

The suitability of the Frodo approach is tested in an
application scenario in the realm of knowledge manage-
ment for nuclear power engineering know-how. Here,
knowledge is typically distributed over various sites
(operators of power plants, federal authorities, etc.),



and there are site spanning processes (e.g. transport of
nuclear material) where many roles are involved. Fur-
thermore, in this domain with its long-term scope it
is extremly important to have as much knowledge as
possible be independant from individuals while for the
performance of each process instance a tailoring of in-
formation support to the specific knowledge worker is
desirable. We think that the presented information in-
frastructure facilitates the coordination of individual
and global concerns with respect to the information
needs and thereby can be an enabling factor for com-
prehensive knowledge management in such a delicate
environment.
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