
Anchoring Knowledge in Business-Process Models to 
support lnteroperability of Virtual Organizations 
Report Workshop 1 /Workgroup 2 

Peter Heisig1, (Ed.), Martine Canoe, Jan Goossenaerts3, Kurt Kosanke 4, 

John Krogstie5, and Nenad Stojanovic6 

1FhG-/PK, Germany, 2EADS, France, 3Eindhoven Univ. ofTechnology, Netherlands, 
4CIMOSA Association, Germany, 5SINTEF, Norway, 6University Karlsruhe, Germany 
Peter. Heisig@ipk. {hg.de 

Abstract: see Quad Chart on page 2 

The only function of knowledge is to enable right decisions 
(Chinese wisdom - Neo-Mohism about 200 BC) 

1 INTRODUCTION 

With the emphasis shifting to global markets and inter-organizational co­
operation, complexity of enterprise systems is further increasing and with it 
the importance of real time information and knowledge for decision support. 
In these complex relationships management acting and reacting must be 
based on a blend of relevant knowledge and up-to-date information. It is this 
need for information that becomes of paramount importance in the decision­
making processes at all management levels of inter-organisational enter­
prises. 

The following Quad-Chart (Table 1) summarises the work of the group 
that addressed those requirements. It identifies the approach taken to resolve 
the issues and proposes a concept for integrating the KM and BPM tech­
nologies and ideas for future work for testing and enhancing the proposed 
solutions. 
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1.1 Background on Knowledge Management 

The concept of knowledge management has been used in different disci­
plines, previously mostly in knowledge management and engineering 
(Skyrme, Amidon, 1997, De Hoog, 1997, Schreiber, et al. 2000) and artifi­
cial intelligence (Gobler, 1992, Forkel, 1994). 

Table 1: Working Grouo Quad-Chart 

EI3-IC Workshop 1 
Knowledge manage­
ment in Inter- and 

Intra-orl!anis. Envir's 

Workgroup 2: 2001-December-05/07 
Integrating KM and 

BPM to support 
interoperabilitv in VEs 

EADS, France 

Abstract: 
The working group investigated the rela­
tions between KM and BPM to increase 
the efficiency of enterprise collaborations 
in the virtual environment. 
The report presents a concept for connect­
ing both knowledge management (KM) 
and business process modelling (BPM), 
and thus enhancing model based decision 
support. 

Approach: 
- Review KM and BPM technologies 

and selected applications to identify 
commonalities and differences 

- Focus on the process view of both 
technologies 

- Discuss ontologies and their role in 
KM and BPM and potential contribu­
tion to decision support in establishing, 
exploiting and closing virtual enter­
prises 

- Map KM onto BPM using representa­
tions of current technologies 

- Categorise the knowledge needed in 
business process based decision sup­
port 

Major problems and issues: 
- How to create and exploit synergy be­

tween KM and BPM to increase effi­
ciency of enterprise engineering in the 
virtual environment? 

- How to integrate general knowledge 
into business-process models and 
thereby enhance model based decision 
support? 

- How to identify critical knowledge in 
business processes? 

- What is the role of ontologies in KM 
andBPM? 

- How to establish a common domain or 
even enterprise ontology? 

Results: 
- KM and BPM are very similar and have 

some common objectives (capture 
knowledge, structure knowledge, pro­
vide knowledge for decision making 

- Proposal for mapping the two technolo­
gies onto each other for enhancing deci­
sion making in the virtual environment 

Future work: 
- Establish a formal base for enterprise 

ontologies 

- Define domain and enterprise ontologies 

- Analyse the potential contributions of 
semantic web technologies 

- Explore methodologies for knowledge 
structuring in addition to business proc­
ess based structuring 

IT-based approaches towards knowledge management are dominant. 
However, knowledge management is mainly understood by practitioners 
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from manufacturing and the service industry as part of corporate culture and 
a business-oriented method as "The sum of procedures to generate, store, 
distribute and apply knowledge to achieve organizational goals". 

All approaches to knowledge management emphasise the process charac­
ter with inter-linked tasks or activities. The wording and the number of 
knowledge management tasks mentioned by each approach differ markedly. 
They extend from the four activities mentioned above to an approach in 
Germany with eight building blocks: Identify, Acquire, Develop, Share, Util­
ise, Render, Assess and Manage knowledge and knowledge goals. The close 
relationship between processes and knowledge management is underscored 
by the feedback from companies identifying the design of structures and 
processes as a critical factor for the success of knowledge management, in­
dicating their focus on the core competence business processes to implement 
knowledge management. 

1.2 Background on Business Process Modelling 

Business process modelling is usually done for very specific goals, which 
partly explains the great diversity of approaches found in literature (Ver­
nadat, 1996) and practice. The main reasons for doing BPM are: 

a) To improve human understanding and communication: to make sense 
of aspects of an enterprise and communicate with other people 

b) To guide system development 
c) To provide computer-assisted analysis through simulation or deduction 
d) To enable model deployment and activation for decision making and 

operation monitoring and control 
A number of modelling frameworks have been developed (e.g. ARIS, 

CIMOSA, GRAI, IEM, PERA) that provide business process modelling lan­
guages allowing description of business processes with various degrees of 
details and for different points of view on the process itself. The GERAM 
framework work developed by the IF AC/IFIP Task Force (Bemus, et al, 
1996) has become the base for international and European standards (pre EN 
ISO 19439, 2002). The work is still in progress. 

The major application area of BPM is still Business-Process Reengineer­
ing (BPR) and Business-Process Optimisation. The real potential of BPM -
real time decision support - is barely exploited. 

1.3 Background on Ontologies 

The task of the ontologist is described as: "to recognise, analyse and in­
terrelate those concepts enabling him to produce a unified picture of reality" 
(Bunge, 1977). With reality understood as being the concrete world, but not 
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including the concepts that words may designate. Ontology joins the natural 

and social sciences as a discipline concerned with concrete objects. It has the 

task to construct the most general theories concerning these concrete objects, 

their being and becoming. In contrast, common "scientific" knowledge do­

mains such as ergonomics, logistics and many others, each define concepts 

and relationships, and connect them to some area of investigation. Whereas 
the practitioner of a discipline has a strong awareness of the concrete-world 
things as the anchors and purposes of the analysis, the heavy conceptual bias 

of the knowledge engineer or information analyst has given rise to several 

so-called ontologies, which are void of the being and becoming of the object 
of study. 

Focussed ontologies have been defined and used in several domains in­

cluding medicine, chemistry, and legal knowledge representation. In the area 

of enterprise modelling, early work that would nowadays be classified under 

the name enterprise ontology is the REA Accounting Model (McCarthy, 

1982). Quite a few "enterprise" ontologies do not emphasise the distinction 

between things and their changes on the one hand and concepts on the other 

hand. These ontologies therefore have more fundamental concepts than 

strictly necessary. Examples are the Enterprise Ontology project (Ushold, et 

al, 1998) and TOVE (Toronto Ontology for Virtual Enterprise) (Fox, et al, 

1998). 

2 APPROACHES TO INTEGRATE KM AND BPM 

Both KM and BPM aim at improving the results of the organisation, de­

livering a product or/and service to a client. The related business processes 

use knowledge as a resource. Nevertheless, only very few approaches to 

knowledge management have explicitly acknowledged this relation. And 

even fewer approaches have tried to develop a systematic method to inte­

grate knowledge management activities into the business processes. Three 

forms ofKM-BPM integration can be found (Mueller, et al, 2001): 

a) BPM as the basis for the knowledge management is based on treating 

knowledge management as a specific business process in which an 

organisation creates and uses individual and collective knowledge 

(Macintosh et al, 1998, Mentzas, Apostolou, 1998). 
b) KM as a basis for the Business-Process lrnprovement!Reengineering 

can provide knowledge for modelling, optimisation and automation of 
business processes. 

c) KM integrated in the process- or workflow-management systems to 

provide access to the knowledge that is relevant for the current task. 
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In this paper we focus on the last form since it is the most reliable ap­
proach for integrating KM and BPM in the virtual organisation. 

Following is a list of selected approaches: 
- CommonKADS methodology (Schreiber, et al, 2000) integrates an 

organizational model, critical success factors and the KM cycle with 
seven activities: Identify, plan, acquire and/or develop, distribute, fos­
ter the application, control and maintain, dispose. 
Business KM (Bach, et al, 1999) tries to relate KM activities to busi­
ness objects and business processes. The approach distinguishes be­
tween business processes, the knowledge structure, and the knowl­
edge base. 
Knowledge value chain approach (Weggeman, 1999) is a continu­
ously repeated process, which is composed of six KM tasks on the 
operational level: identify, document, develop, share, apply and 
evaluate knowledge. 
Model-based KM approach (Allweyer, 1998) adds a new perspec­
tive especially for knowledge-intensive processes (less structured, not 
exactly foreseeable and, in most cases, not repeatable). 
Reference-model for KM (Warnecke, et al, 1998) is an approach of a 
model-based design of knowledge-oriented processes for KM. The 
reference model consists of an object model with system elements and 
activities (identify, make explicit, distribute, apply and store}, a proc­
ess model and an implementation model. 
Process KM (Jorgenson, Carlsen, 1999, Jorgensen, 2000) is defined 
as the collection of processes necessary for innovation, dissemination, 
and exploitation of knowledge in a co-operating ensemble where 
knowledge seekers are linked to knowledge sources and a shared 
knowledge base is cultivated. 

3 PROPOSAL FOR INTEGRATING KM AND BPM 

3.1 Assumptions and approach 

Our approach to business process oriented knowledge management is 
based on the following assumptions: 

- KM operative methods and procedures used to generate, store, dis­
tribute and apply knowledge have to be integrated and oriented to­
wards particular business processes. 
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- KM has to consider the specific cultural conditions - the network of 
different professional cultures, functional cultures and underlying cor­
porate traditions and values (Davenport, et al, 1996). 

- KM has to accommodate the daily use of knowledge and know-how 
of our colleagues, suppliers, clients, competitors and other resources 
(Hansen, et al, 1999). 

- The drivers for both the traditional business processes and the knowl­
edge management processes are combined to fulfil the business needs 
(Bullinger, et al, 1997). 

Our approach rests on identifying rela­
tions between KM and BPM, using the IPK 
approach on Knowledge Management 
shown in Fig. 1 (Reisig, 2001) and the En­
terprise Modelling Framework identified by 
(pre EN/ISO 19439, 2002) and partly shown 
in Fig. 2. Business process related knowl­
edge is being captured/ generated, stored and 
applied during all phases of the model life 
cycle. Such knowledge is used in model­
based enterprise engineering dur-
ing most of the life cycle phases 
and is applied for operational use 
during the enterprise operation 
phase. Knowledge distribution be­
yond the area of the business proc­
esses is not covered in the model­
ling framework. 

Therefore the KM activity Dis­
tribute has to be defined as being 
applicable during all life cycle 
phases identified in the modelling 
framework, providing for authori­
sations, promotion and exploitation 
of all the enterprise knowledge. 
This additional distribution needs 
might give rise for additional prop­
erties of the process model, i.e. 
meta-data specifically useful for 
reuse across the enterprise. 

Fi1n1re I: KM activities 

activity t}pCS 

Identification 

Concept 

Design 
-++1-- DetmledtBign 

Implementation 

Deconunission 

Figure 2: Modelling Framework 

Establishing term (index) mappings between information and knowledge 
according to the structure of the business process has the advantage that 

knowledge distribution and application in the business process community is 
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significantly improved since this structure is well known and accepted in the 
enterprise. 

3.2 The role of ontology 

Ontologies are a conceptualisation of a domain (Gruber, 1993). Thus, 
they provide mechanisms to structure knowledge sources according to the 
characteristics of the domain. It means that ontologies (or the vocabulary 
that one ontology provides) can be used for the creation of an indexing sys­
tem, which is appropriate for the content description of the knowledge 
sources in order to make the sharing of this knowledge more efficiently 
(Stabs, et al, 2001 ). This is achieved by constraining the meaning of some 
indexes (terms) according to the axioms in the ontology. For example, it is 
possible to distinguish term chair as an organisational role from the term 
chair in the context of a business activity where chairs, as furniture, are as­
sembled. Therefore, ontologies provide means for the semantic-based pro­
viding and access to knowledge, which is the crucial requirement for an effi­
cient knowledge management system. 

In order to anchor knowledge sources to the business processes, one 
needs two kinds of the indexes and term mappings between them - one in­
dex for each knowledge source pertaining to a problem domain (e.g. auto­
mobile industry, logistics, or ergonomics) and one index for the knowledge 
on the business process (e.g. assembling a product). In that way knowledge 
sources can be applied to each business process for which a mapping has 
been established. An efficient integration ofK.M and BPM need two kinds of 
ontologies: the Domain ontology that describes the knowledge sources of a 
problem domain (content) and the Enterprise ontology that corresponds to 
the business processes (creation and application context) (Abecker, et al, 
1998). 

From the virtual organisation point of view, the role of the ontologies in 
the knowledge sharing is even more important: 

- Different vocabularies, used in geographically distributed organisa­
tional units, can be merged on the conceptual level (i.e. not on the 
syntax level, but on the level of the meaning of the terms) using a 
Domain ontology; 

- Inputs and outputs of the business process can be described on the 
conceptual level (e.g. an input of a business activity is the Name of 
the customer, but not any string) using an Enterprise ontology; term 
(index) mappings existing between the Enterprise ontology and cer­
tain Domain ontologies then enable -semantic composition of the 
processes in a supplier-customer chain 
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- The comparison between similar business processes in different or­

ganisational units can be performed more accurately when the proc­

esses are described on the conceptual level, using an Enterprise ontol­
ogy or one or another Domain ontology. 

The presented arguments confirm the importance of the usage of ontolo­

gies in the KM-BPM integration and motivate our further research in this 
direction. 

The PSIM environment (Goossenaerts, Pelletier, 2002) makes the distinc­

tion between the physical reality of the enterprise- it's being and becoming 

(context)- on the one hand, and the concepts and relationships (content) that 

knowledge domains use to analyse this reality. Within the Organization, 

which is the subject of various analyses in different knowledge domains, the 

business-process model serves as the pivotal core for term mapping and 

translation services in the organisation's knowledge engine. These services 

allow knowledge from various disciplines to be applied in the analysis of the 
organisation. The importance of reuse of past experience and solutions in 

organisational learning also justify anchoring the problem domain ontologies 

in the physical reality of the assembly operations. 

3.3 Gaps and further work 

Various methods and tools for Business-Process Reengineering (BPR) or 

Business-Process Optimisation, have been developed by academia and con­

sulting companies. Despite these developments, a comparative study of 

methods for business process redesign completed by the University St. 

Gallen, Switzerland (Hess, Brecht, 1995) concludes: , hidden behind a more 

or less standard concept, there is a multitude of the most diverse methods. A 

standardised design theory for processes has still not emerged." 

Adopting an ontology-based approach, further work must focus on how 

to define domain and enterprise ontologies and how to express term­

mappings between the two ontologies. Also the combined application ofKM 

and BPM in enterprise engineering (EE) especially in the area of virtual en­

terprises needs further investigations. The aim is to explore the relations be­

tween knowledge structuring and process structuring. Interoperability of vir­

tual organisations is another area where BPR and EE will benefit from using 

such an ontology-based approach. 
Semantic web technologies seem to have the potential to contribute to 

application of KM and BPM as well. However, basic research is needed in 

this area. 
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4 SUMMARY AND CONCLUSIONS 

Knowledge management is currently one of the buzzwords on the agenda 
of Top-Management and of software providers and consulting companies. 
Knowledge is regarded as one or even the main factor for private and public 
organisations to gain competitive advantage. 

With business process engineering, companies have focused their atten­
tion on eliminating non-value-adding process steps. In the future, companies 
will regard knowledge management activities as an integral part of their 
business processes. They will enhance their ability to deploy a significant 
source of competitive advantage - the know-how and learning of the people. 

Behind the buzzword of knowledge management hide essential tech­
niques for the systematic management of knowledge and experiences about 
operational processes. These techniques will not become superfluous as long 
as the economy remains dynamic. On the contrary, they will become part of 
services that add "ease of knowledge application" to the "ease of planning 
and operation" that has already revolutionised work in organisations. 
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