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Abstract. Public organisations often face knowledge problems due to the contin- -
ual and pervasive movement of staff between units and department. The Pellucid
project is developing a knowledge management system to assist in such situa-
tions. This paper describes the knowledge engineering and the knowledge level
modelling undertaken in Pellucid. We use CommonKADS task templates as a
mechanism to identify and derive knowledge-intensive tasks related to mobility
in public organisations. Assistance to employees in those tasks is provided by ac-
tive hints, a conveyor of experience within an organisation.
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1 Introduction

Organisational mobility is the pervasive movement or circulation of staff from one unit
or department within an organisation to another. This is commonplace in public organi-
sations, which may deliberately encourage it as a form of career development. It is clear
that organisational mobility is not necessary a bad thing: inasmuch as mobile employ-
ees bring fresh ideas or experience of other areas, then the organisation can be enriched.
Nevertheless, inevitably these employees will nd it harder to perform as effectively as
more experienced (static) staff, due to their relative lack of speci ¢ knowledge. Time
must be spent in gaining familiarity, and although there might be training available,
these are not suf cient in themselves. It is these problems that Pellucid aims to address
12].
[ ]Pellucid uses the metaphor of an intelligent assistant who looks over one’s shoulc!er
and answers questions one might have at a particular point of work [!6]. The assis-
tant detects that an employee is working in a particular process, offering knowledge
resources that facilitate her/his work according to her/his expertise. Tq this end, the
Pellucid platform integrates technologies such as autonomous co-operating agt_:nts, or-
ganisational memory, work o w and process modelling, and melad.ala for accessing doc-
ument repositories. The platform will be installed in three pi!ot sites: l}'le management
of publicly funded projects in the Mancomunidad de Municipios del E?ajo Gualdagumr
(MMBG) in Spain; the installation and maintenance of the traf ¢ light Plants in the
Trafc and Mobility Management Department of the Comune di Genova in Italy; and
the call center for management and resolution of x ed telephony breakdowns of the
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COpsejen’a de la Presidencia de la Junta de Andalucia in Spain. Such diversity of app;
cations requires e xibility and adaptability as two important characteristics of Pel%llpp'h-

- In this paper we describe the knowledge engineering and the knowledge level e
elling undertaken in Pellucid, taking into consideration the adaptability of the s -
to different business processes in public organisations. The Pellucid approach co):tf: "
of three phases. In the rst phase, described in section 2, we model the conlexstlStsl
and conceptual aspects of a generic public organisation following the CommonKAl[l)as
methodology [15]. Then, speci ¢ aspects of a particular organisation are included in 5
second phase by instancing them to some of the generic models and by adding domaip.
speci ¢ knowledge, as described in section 3. Section 4 presents the nal phase, which
produces a detailed design taking into account implementation details.

2 A General Model for Experience Management in Public
Organisations

In CommonKADS, the development of a system entails constructing a set of models of
problem solving behaviour in its concrete organisations and application contexts. The
rst phase in designing Pellucid has been the development of the organisational, task,
knowledge and communication models for the case of a generic public organisation,

2.1 Organisational Model

The organisational model describes the organisation in a structured, systems-like fash-
jon. It includes aspects such as identi cation of problems and opportunity areas, or-
ganisational structure and resources. All these components come into play and interact
when a new knowledge solutions is introduced into the organisation.

Identifying Knowledge-Oricnted Problems and Opportunities. In the case of public
organisations, we have identi ed the following problems related to mobility of public
employees:

— When a worker leaves the organisation or changes to another department, there

not mechanism for preserving her/his experience in the previous position.

— When a worker changes of position within the organisation, due to career progres-
sion, s/he does not usually receive training. The acquisition of the speci ¢ expen
ence is often left to the initiative of the colleagues or the worker. _

— New workers usually receive some sort of training when arriving in the organ”
sation. The training is ofien planned to communicate them the speci ¢ rules 37
procedures of the organisation. Many relevant aspects of the position are normally
left out.

These problems present opportunities that should be considered in Pellucid desig™

— Capture the experience about operational processes of public employees

— Leverage the accumulated expertise of employees. .

_ Make tasks more ef cient and reduce wasted time in searching for infoﬂ}‘la“_""'

_ Other more efcient and uniform responses to the public from the organisatior
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A General Business Process for Public Organisations.
public organisations is to serve the needs of the community [5].
resented by a portfolio of services offered by the organisation. As
have selected the processing of a generic service as illustrated in

In general, the mission of
Those needs are rep-
business process, we
Figure 1.

Fig. 1. Layout of a General Business Process

Receive Service Request is concerned with the reception of service request. Once
a service is requested, the next action is to determine which information is appropriate
to answer the request. Then, the information needed to process the request is collected.
Handling a service depends on the service itself, but here we analyse typical tasks such
as writing reports, assessment of the service, etc. Finally, a response is generated for the
customer and the service ends.

Describing Knowledge Resources. Pellucid assumes that the business process of an
organisation is automated with a work o w management system. The system also cre-
ates and maintains an organisational memory which contains knowledge resources. At
any point of work, an employee may request assistance of Pellucid, which offers then
a hint indicating which actions could be executed and which knowledge resources are
useful. The following are example of knowledge resources used by Pellucid:

— Service Directory. Public organisations can be seen as service-oriented institu-
tions. The business model we have developed is centred on solving a service re-
quest. Hence, having a directory of all services offered by an organisation consti-
tutes an important knowledge resource. '

~ Prole of Activity. CommonKADS tasks correspond to the tasks involved in solv-
ing a service request. These tasks are divided into sub-tasks we have ca!led ac-
tivities. It is important to store information about each activity, such as its time
criticality, knowledge grade, description, etc. . .

~ Prole of Employee. The prole of an employee contains mformanqn relcvm'n
for the organisation, since from there it would be possible to determine ht.:r‘llius
expertise and knowledge. Important components are the competences, capabilities

and skills of each employee.
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~ Documents. Public organisations are document-centred, so this is an importan
knowledge resource. This resource denotes all documents owned by the organ-
sation. It is useful to indicate the different kinds of document available. We have
identi ed the following kind of documents: manuals, working guidelines, work re-
ports, assessments, meeting minutes, nancial reports (spreadsheets), emails and
images.

2.2 Task Model

In the context of CommonKADS, a task is a subpart of a business process that repre-
sents a goal-oriented activity adding value to the organisation, handles input and de-
livers desired outputs in a structured and controlled way, consumes resources, requires
and provides knowledge and other competences, and is performed by responsible and
accountable agents. The methodology includes textual templates to specify the tasks
which includes information such as goal of the task, pre and post-conditions, objects
handled, timing and control among others.

We have de ned a catalogue of knowledge-intensive tasks that may be used in any
of the tasks associated to the business process presented in Figure 1. This catalogue is
based on the template of knowledge tasks proposed by CommonKADS in [15], which
includes general tasks such as classi cation, diagnosis, assessment, monitoring, design
and assignment among others. Pellucid catalogue includes the following tasks:

— Classi cation of Documents. Giving a document, this task allows one to know the
classi cation of the document according to a topology. Such classi cation is useful
in providing information/aid to users at any point in the business process.

— Roadmap of Documents and Contacts Useful in a Process. This task aims at
determining which documents/contacts are useful in a particular process, when
knowledge about that process is incomplete.

— Monitoring Progress in Handling a Service. Some processes are time-critical in
the sense that the work should be done within a particular time. This task monitors
the progress of such process, wamning employees in case there is a risk of not ending
the process in the speci ed time.

- Resource Assignment. Given the nature of a process, it could be necessary 0
assign some resources to it. This task suggests an employee an optimum assignment
of resources to such process.

For instance, one of the most knowledge-intensive task in Figure [ is Information
Gathering. It requires determining the most appropriate information for the requested
service and then obtaining such information. Determining the appropnate information
may include generating a Roadmap of Documents and Contacts useful in that service.
Figure 2 shows the task analysis worksheet for that task.

2.3 Agent Model

In CommonKADS, an agent can be human, an information system, or any other entity
capable of carrying out a task. The agent model describes the characteristics of agents:
in particular their competences, authority to act, and constraints in this respect.
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Task Generating Document/Contact RoadMap
GOAL This task aims 10 collect all document and contacts useful in a process.
We can sce this task as a particular case of Information Gathering
FLOW Input tasks: Receive Service Request
Oultput tasks: Handle Request
OBJECTS Input objects: Service Description
HANDLED Output objects: List of documents and contacts usefu] to serve
service
Internal List of activities associated to the-input service
objects: Context of each activity of the input service
CONTROL Precondition: Input service belongs to the service directory
Postconditions: Documents and contacts are represented by valid
links to their position in the organisational memory
AGENTS Information Scarch Agent

Fig. 2. Task Analysis Worksheet for Generating Document/Contacts Roadmap

There are three main elements in Pellucid: the employee of the organisation, a work-
o w system (W{MS) representing the business process of the organisation, and an orga-
nizational memory containing the relevant information of the organisation. In general,
Pellucid assists the employee at any point in the work 0 w system by providing useful
information from the organisational memory. Agents in Pellucid re ect these compo-
nents. The employee is represented by the Personal Assistant Agent (PAA), which is
an interface agent serving and personalising information and suggestions to the user.
There is a Personal Assistant Agent per employee in the organisation. The interac-
tion of Pellucid with the work o w system is managed by the Monitoring Agent. The
whole functionality of the organisational memory is represented by three agents: the
Role Agent (RA), which acts as an interface between the PAA and the organisational
memory, the Information and Search Agent (ISA), in charge of searching and retrieving
information from the organisational memory, and the Capitalisation Agent, which gen-
erates new knowledge in the organisational memory. Below, we summarise the main
functionalities of these agents.

— Personal Assistant Agent. This agent includes functionalities such as presenting
personalised information to the user, accepting comments/rating from the user about
current task or selected information resource, and supporting administration of the
user pro le,

= Monitoring Agent. This agent informs Role Agents about activities performed by
the WIMS. It includes functionalities such as providing interface for receiving in-
formation about work o w events.

= Role Agent. This agent includes functionalities such as pushing newly discovered
knowledge to PAAs of interested users, handling queries from PAA, and delegating
more complex or time-consuming queries from PAA to ISA.

= Information Search Agent. This agent includes functionalities such as receiving
and handling queries, searching OM for document instances using generated full-
text indexes, and retrieving document from a document repository and providing
mechanism to PAA for accessing a given document.
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— Capitalisation Agent. This agent creates global knowledge and reorganise historjcy
data and knowledge data. It includes functionalities such as asserting new facg

based on review of historical data from OM.

CommonKADS proposes templates for documenting the agent speci cations, By
way of illustration, Figure 3 shows the speci cation of Role Agent.

’

Role Agent Specification
Provide a user with a list of possible hints based on their current position

OBJECTIVE
in the business process

The Role Agent generates active hints for the user based on her/his

could require complex queries, which

DESCRIPTION
current context. Some of the hints

are delegated to the Information Search Agent
Context matching; Generating active hints, Sending active hints

INVOLVED IN

Monitoring Agent, Personal Assistant Agent, Information Scarch Agent

COMUNICATES
WITH
KNOWLEDG E This agent reccives cvents from the Monitoring Agent indicating current

activity of the user within the business process. It applies heuristics to
determine similar contexts, based on activities profiles stored in the
organisational memory, and lo gencra te proper hints to the uscr

Fig. 3. Speci cation of Role Agent

2.4 Knowledge Model

The knowledge model speci es the knowledge and reasoning requirements of the prospec-
tive system. It includes the domain knowledge model, which speci es the knowledge
and information types we want to talk about in the system, and the task knowledge,
which describes the goals an application pursues and how these goals can be realised

through a decomposition into subtasks and inferences.

We present here a fragment of the domain knowledge
model and refer the reader to [11] for a more complete model. Most constructs of the
domain knowledge model are similar to the ones used in modemn object-oriented data
models. Following CommonKADS, we use a notation as close as possible to UML.
In general, public Organisations have as mission to serve the needs of a community
through a set of Services which consists of Activities and involves Employees [5]. Each
activity requires Skills from the employee in order to be performed ef ciently . An €M
ployee is chosen to work within a particular service on the basis of a Role played withi"
the organisation. However, the role of an employee may change dynamically according
to current needs. The employee who is subject to frequent changes of role within the
organisation is a mobile employee (see Figure 4). :
Generally, each business process can be divided into smaller steps called Activities:
To accomplish an activity, an employee undertakes some Actions. It is worth noting

Domain Knowledge Model.
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Fig. 4. Fragment of the Domain Knowledge

that actions are not part of the business process, since different people can accomplish
an activity in different ways. An activity depends on the problem to be solved and
such information is captured in the concept of Context. The purpose of Pellucid is to
support and enhance employees’ performance by providing them with the knowledge
required by the activity they are performing at the time they are actually performing
the activity. To do so, it is included the concept of Acrive Hint, a representation of
experience within the organisation. Experience can be seen as knowing what to do in
particular circumstances. The circumstances correspond to the context and the know
what (o do is characterised by the action and resources needed in that action (see Figure

5).

kg ~ Employes |~
4 \ |
supported
A . .
' !
conceams
Y o
comesponds involves
Context Active Hint 1 Resource

Fig. 5. Fragment of the Domain Knowledge

All elements modelled in the domain knowledge model constitute a general ontol-
ogy for experience management. This ontology is used as a mechanism to express the
main concepts of the system and their relation as well as to infer knowledge.

Task Knowledge Model. The task knowledge model de nes lhg strategies }hat \.vnll
be used to achieve the main goal of a task. Task knowledge is typically described in a
hierarchical fashion: top level tasks such as Generate C ontaqt/Doc::r:renl Roadmap are
decomposed into smaller tasks, which in tum can be split up into even smaller tasks. At
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the lowest level of task decomposition, the tasks are linked to inferences — a Primitive
reasoning step — and input/output functions.

Let us examine tasks Generate Contact/Document Roadmap. The general speci -
cation presented in Figure 2 gives an informal description of the goal of the task and
the relation between input and output. It is worth mentioning there are no domain.
dependent terms in such speci cation. This task can be seen as a particular case of
an assignment task (cf. [15], chapter 6) in which we are linking (assigning) an actiy-
ity to people and document resources taking into consideration some constraints such
as the grade of knowledge of people — their expertise — and the relevance of the
documents used. The method used to realise this task is summarised in Figure 6, In
this method, decompose, determine and assign correspond to inferences. They are im-
plemented using the ontology presented previously in the domain knowledge mode].
obtain and present correspond to input/output functions.

1. decompose service in activitics

2. for each activity does
2.1. detenmine activily context
2.2. oblain___ peopie who have worked in that activity in that context
2.2. obtain___ documents which have been used in that activity in that context

2.3assign people to documents according to predefined constraints
3present  results

Fig. 6. Task Method of Generating Contact/Document Roadmap

2.5 On Active Hints

The idea of knowledge delivery through active user suppont, triggered according to the
context ina work o w, was developed by the DECOR project [2]. Pellucid has borrowed
the idea of active hints as conveyors of experience, and is working it out in a somewhat
different direction: active hints are regarded as suggestions to the user to perform some
actions that will assist her/his current activity.

An active hint is triggered in a context and includes an action, a knowledge resource
and a justi cation for the hint. The context is determined by the particular activity that
is carried out at that time in the work o0 w system. An action corresponds to an atomic
act on the knowledge resource, for example use a document template, read a document
or consider a contact list. The justi cation gives to the user a reason for the hint. The
following is an example of a possible active hint in the context of a proposal evaluation
when managing a project (see Figure 8).

Context: Proposal Evaluation

Action: Consider

Resource:  List of People and Documents

Justi cation: People in the list have evaluated similar proposals in the
past, and they have used the associated documents for such
activity
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The catalogue of knowledge intensive tasks presented previously has a dual purpose
in Pellucid. They could be subtasks of the business process, for instance Classifying a
Document could be a task of the process of managing a project, or they could be used
as intemnal tasks 1o generate active hints, for instance task Generate Contact/Document
Roadmap was used to generate previous active hint.

2.6 Communication Model

The communication model speci es the information exchange between the different
agents. We begin with the identi cation of the conversation between agents, derived
from the task and agent models. At this level, every conversation consists of just one
single interaction and the possible answer. For instance, Figure 7 illustrates the template
describing the conversation between Monitoring Agent and Role Agent.

M.RA Conversation

OBJECTIVE Inform Role Agent about an event in the workflow management
syslem
DESCRIPTION Monitor Agent informs Role Agent about an event in the workflow

system. The event contains additional information added by the
Monitoring Agent, indicating some particular aspects of the
current context

AGENTS Monitoring Agent; Role Agent
BEGINNER Monitoring Agent
PRICONDITION Event contain information in a predefined format

Occurrence of event is already stored in organisational memory

Fig. 7. Conversation between Monitoring Agent and Role Agent

Next, we model the data exchanged in each conversation by specifying speech acts.
All this information can be collected in the form of sequence diagrams. We do not
emphasize on this part due to lack of space.

3 Modelling a Speci ¢ Business Process: Project Management in
MMBG-Spain

The Mancomunidad de Municipios del Bajo Guadalquivir (MMBG) is an organisation
created by eleven local authorities with the main objective of contributing to the social
and economic development of an area with 250,000 inhabitants in the southern Region
of Andalusia (Spain). The particular problem of MMBG is the wide range of tasks that
must be handled by its employees. This variety of areas in the working environment
requires a high degree of e xibility among the employees, and expertise is scarce and
very valuable. In this situation, the need for knowledge capitalisation and for reuse of
Previous experiences is very critical, as it would lead to an increase of the efcienc y
and would allow for a better use of the human and technical resources.
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3.1 A Business Process for Project Management

The pilot application that will be validated at the MMBG concems the Managemep,
of publicly funded Projects among this complex organisation. This will include all the
tasks to be performed from the very early stages of the project to the justi cation of the
project’s costs and activities, and the preservation of all the documents generated during
the project execution. Figure 8 illustrates the business process for project managemen; -

at MMBG.

Fig. 8. Business Process for Project Management at MMBG

3.2 Identifying Knowledge-Intensive Tasks

The speci ¢ business process of an organisation is an aid in identifying knowledge-
intensive tasks within the organisation and deriving possible hints to assist employees
in these tasks. For the business process of MMBG, presented in Figure 8, the most
knowledge-intensive tasks are Feasibility Study and Proposal Evaluation. .
Determining which tasks are knowledge-intensive is part of the knowledge-elicitation

process, and includes the participation of domain experts. In our project, we have made
use of techniques such as interviews and questionnaires for both identifying knowledge-
intensive tasks and deriving possible hints. In a second phase, we plan to use protocol
analysis techniques to validate the hints proposed to the user and to capture new Ones.

3.3 Domain-Speci ¢ Knowledge

Another important aspect in developing a knowledge-based system is the inctusion of
domain-speci ¢ knowledge. We have constructed domain-speci ¢ ontologies f_Of each
of the participating sites, following techniques as the one presented in subsection 24.
These ontologies have been merged with the main ontologies, allowing the system !0
reason about speci ¢ knowledge in the organisation. This process has been assisted Wit
the aid of the Protege tool [13]. :
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4 Artefact Modelling

The artefact modelling is concemned with the design, a speci cation of the software
system based on the information provided by the previous models. It can be seen as a
bridge between the application domain and the resulting system. Figure 9 illustrates the
general architecture of our system using the traditional Model-View-Controller (MVC)
methaphor [10]. The Monitoring Agent corresponds to the Conitroller Module, captur-
ing inputs from the work o w management system bu means of its sensors and using an
event-driven control regimen. The arrows in Figure 9 indicates information o w, then
the Monitoring Agent informs the Role Agent about received events and updates the
Organisational Memory. The Personal Asistant Agent corresponds to the ¥iew Mod-
ule, managing the information provided to the human user by applying personalisation
techniques. The core of the system is the Application Model Module, which comprises
the Role Agent, the Information and Search Agent and the Capitalisation Agent. This
module includes the functions and data that together deliver the functionality of the ap-
plication. Ontologies and dynamic data manipulated during the reasoning process are
also considered to be part of the organisational memory.

Controller View User
poon Inpul
Sensor
MA PAA
-
User

\ / Interface
‘ ()
o ' _F=
oM

Application
Model

Fig. 9. General Architecture of Pellucid

We have selected Java as the programming language for the implementation of
agents. The ontologies presented in subsections 2.4 are represented in the OWL on-
tology language; such transformation is carried out with the aid of the Protege tool
[13]. The whole reasoning process makes use of the Jena 2 toolkit [6].

_ The nal step in the design is to detail the architecture’s components. As a way of
l"us'mio"’ Figure 10 presents a fragment of the detailed design of the Role Agent.

71
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AGENT SYSTEM Role Agent SUBSYSTEM GenenrateActveHim o —
NAME Role Agent FUNCTION Given the curment work context of an i
LANGUAGE Java empluyee, il uses Jena inference engine 1o
SUBSYSTEMS MatchContest; determine suilable types of active hints
GenenteActiveHint LANGUAGE Java ————
SendiHim TOOLS Jena EE—
INVOKETO ClassifvDucument; ———
DocumeniContaciRoadMap:
MonitorProgre  ss;
Resource Assignment

[SUBSVSTEM | DucumeniContactRoadMap

FUNCTION This subsystem implements knowledge mlensive task
Generate Contact Document Roadmap. It uses Jena

inference engine lo generale people and d

related 1o the cumment aclivity

LANGUAGE Java

TOOLS Jena

Fig. 10. Detailed Design of the Role Agent

5 Related Work

Pellucid has developed an approach highly in uenced by the CommonKADS methodol-
ogy [15], adapting elements of other approaches such as management of organisational
memories [8], expenience management [4] and active hints [2].

Pellucid can be seen as an example of an Electronic Performance Support Systems
(EPPS) [7], systems that aim to support and enhance users’ performance by providing
them with the knowledge required by the task they are performing at the time they are
actually performing the task. Other examples of EPPS are the EULE system [14], the
VirtualOf ce and KnowMore systems [1] and integration of knowledge and business
processes [16].

The EULE system aims at offering assistance in the of ce work in the domain of in-
surance business [14]. It includes a business-process modelling framework which starts
with a high-level structure of business processes that span various organizational units,
and then gets broken down into more and more local views which at the same time
become more detailed, until at the most detailed level EULE of ce task representations
are obtained. The system is coupled with a work o w system by linking a EULE of ce
tasks to working steps of a work o0 w. When reaching a working step that is associisl-led
with a EULE task, the user can request EULE assistance and obtain then the information
missing at that speci ¢ point.

The VirtualOf ce and KnowMore projects aim to support knowledge-intensive ac-
tivities by providing automatic access to relevant information [1]. Each activity belongs
to some comprehensive business process which is explicitly modelled and enacted by
some WMS. The activities are to be supported based on an available information spacé:
which contains information sources of various types and characteristics together W!
suitable access structures. A central component is an intelligent assistant, which bridges
between the information space and the knowledge-intensive activities and performs ?
process identi cation job (similar to the context identi cation job carried out by P'el[“'
cid) in which the system detects the particular circumstances of a process. The Virtud
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Of ce tool integrates paper-based information into work o w using a document man-
agement system for information extraction, following a request from the work o w. The
KnowMore project focuses on delivering goal-speci ¢ information in a proactive way
by analysing the incoming stream of information that the organisation receives. These
works were further extended in the DECOR project [2].

The work of Staab and Schnurr in [16] is close 1o our work in putting an intelligent
assistant to work within a business process environment. It also exploits the inferential
power of ontology-based retrieval on top of the Ontobroker software, using a notion of
context-based views for coupling work o w and retrieval. In building the information
system, they start with an analysis process that explores the interdependence among
the documents employed in the business process. Then, domain-speci ¢ information is
added by including domain ontologies describing the content of documents, and contex-
tual information. During the execution phase, the system acts as facilitator for sharing,

creating and retrieving knowledge, providing users for active help as a response to their
request.

6 Conclusions

This paper has presented the knowledge engineering modelling undertaken in Pellu-
cid, using the CommonKADS methodology. The main contribution of the paper lies in
presenting and applying a set of knowledge-intensive tasks useful for experience man-
agement. Task typologies have been introduced previously in the literature in a more
general context [3,9, 15]. We have been inspired by CommonKADS typology, adapt-
ing some tasks for the case of organisational mobility in public organisations.

An important feature of Pellucid is the use of active hints to deliver knowledge to
the members of an organisation [11]. The knowledge-intensive tasks we have proposed
have been used either to solve knowledge-intensive problems within the business pro-
cess of the organisation or as a mechanism to derive active hints.

Future work includes extending the tasks catalogue to include other tasks related to
organisational mobility. We are currently working on the implementation of the some
of the tasks using semantic web technologies such as RDF and OWL, with the aid of
the Jena toolkit [6].

Acknowledgements

This work was supported by the IST Programme of the European Commission, Project
number IST-2001-34519. The authors are grateful to other project partnes for helpful
comments. Pellucid partners comprise ACC CYFRONET-AGH in Poland, Institute of
Informatics of Slovak Academy of Sciences in Slovakia, Sadiel S.A. in Spain, Softeco
Sismat SpA in ltaly, Consejeria de la Presidencia de la Junta de Andalucia in Spain,
Comune di Genova in Italy, Mancomunidad de Municipios del Bajo Gualdaquivir in
Spain, and SADESI in Spain.



74 Alvaro E. Arenas, Simon C. Lambert and Alistair J. Miles

References

10.
.

12

13.

14.

15.

16.

A. Abecker, A. Bemardi, H. Maus, M. Sintek, and C. Wenzel. Information Supply for
Business Processes: Coupling Work o w with Document Analysis and Information Retrieva,
Knowledge-Based Systems, 13(5):271-284, 2000.

A. Abecker, S. Dioudis, L. van Elst, C. Houy, M. Legal, G. Mentzas, S. Muller, and
G. Papavassiliou. Enabling Work o w-Embedded Organizational Memory Access with the
DECOR Toolkit. In Dieng-Kuntz and Matta [8], pages 63-14.

V.R. Benjamins and M. Aben. Structure-Preserving Knowledge-Based System Development
through Reusable Libraries: A Case Study in Diagnosis. International Journal of Human-
Computer Studies, 47(2):259-288, 1997.

R. Bergmann. Experience Management. Lecture Notes in Arti cial Intelligence Series.
Springer, 2002.

J. M. Bryson. Strategic Planning for Public and Nonpro t Organizations. Jossey-Bass Public
Administration Series, 1995.

. ). 1. Carroll, I. Dickinson, C. Dollin, D. Reynolds, A. Seaborne, and K. Wilkinson. Jena: Im-

plementing the semantic web recommendations. Technical Report HPL-2003-146, Hewlett
Packard Laboratories, 2003.

K. Cole, O. Fisher, and P. Saltzman. Just-in-Time Knowledge Delivery. Communication of
the ACM, 40(7), 1997.

R. Dieng-Kuniz and N. Matta, editors. Knowledge Management and Organizational Memo-
ries. Kluwer Academic Publishers, 2002.

D. Fensel. Problem-Solving Methods. Lecture Notes in Arti cial Intelligence. Springer,
2000.

A. Goldberg. Information Models, Views, and Controllers. Dr. Dobbs Journal, July 1990.
J. Kitowski, K. Krawczyk, M. Majewska, M. Dziewierz, R. S ota, S. Lamben, A. Miles,
A. Arenas, L. Hluchy, Z. Balogh, M. Laclavik, S. Dela’tre, G. Vianno, S. Stringa, and P. Fer-
rentino. Model of Experience for Public Organisations with Stafl Mobility. To be published
in 5th IFIP International Working Conference, KMGov 2004, 2004.

S. Lambert, S. Stringa, G. Vianno, J. Kitowski, R. S ota, K. Krawczyk, M. Dziewierz,
S. Dela’tre, M. B. Oroz, A. C. Gomez, L. Hluchy, Z. Balogh, M. Laclavik, M. Fassone,
and V. Contursi. Knowledge Management for Organisationally Mobile Public Employees.
In Knowledge Management in Electronic Government: 4th IFIP International Working Con-
Jerence, KMGov 2003, volume 2645 of Lecture Notes in Computer Science, pages 203-212.
Springer, 2003.

N. F. Noy, R. W. Fergerson, and M. A. Musen. The Knowledge Model of Protg-2000:
Combining Interoperability and Flexibility. In 2th International Conference on Knowledge
Engineering and Knowledge Management, volume 1937 of Lecture Notes in Arti cial Intel-
ligence. Springer, 2000.

U. Reimer, A. Margelisch, and M. Staudt. EULE: A Knowledge-Based System to Support
Business Processes. Knowledge-Based Systems, 13(5):261-269, 2000.

G. Schreiber, H. Akkermans, A. Anjewierden, R. de Hoog, N. Shadbolt, W. Vand de Velde,
and B. Wiclinga. Knowledge Engineering and Management: The CommonKADS Methodol-
0gy. The MIT Press, 2000.

S. Staab and H. P. Schnur. Knowledge and Business Processes: Approaching an Integration-
In Dieng-Kuntz and Matta (8], pages 75-88.



