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Reasons for & problems in CMR*

Addressing shared problems
real world problems don't fall into one 
discipline or another
active participation of all stakeholders
collaboration across institutional boundaries

Encouraged by major research sponsors 
and policy makers

The EU Framework Program (FP) 
The US National Science Foundation (NSF)

Promote innovation
brings new ideas and approaches to 
problems 
enables new ways of using existing 
techniques
researchers share ideas and learn from 
each other 

Technologies for collaboration support
instant messaging, e-mail, groupware's
project/workflow management tools

Collaboration problems
lack of coordination
trust/responsibility/accountability
information overload 

Miscommunication & misunderstanding
differing norms and values
different backgrounds and roles
confusing terminology

Lack of transparency and documentation
lack of documentation
misuse of research results

Difficulty accessing relevant and up-to-
date information

printed documents (paper-based)
difficult to search and maintain
information overload

Current project or workflow tools not used
not suited to support CMR

Reasons for: Problems encountered:

*CMR = Collaborative Multidisciplinary Research 
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Why use a process support system?

Doing research is a (business) process. A process support system:
improves quality of results
increases efficiency of work
supports project management

Process-approach to quality management & good practices
ISO 9000
CMM/CMMi
many health care guidelines
good practices (GxP)
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Types of process support (aware) systems

Different types process support tools:
specific vs. generic
application (integration & automation) vs. supporting people
individual vs. collaborative
repetitive vs. one-of-a-kind
routine/simple vs. knowledge intensive

The degree to which process life cycle is supported
design 
implementation
execution 
reporting
diagnosis (evaluation)



CSM'2007 6

Collaborative One-of-a-kind (with some 
repetitive elements) Knowledge intensive

Design and 
implementation

Who defines the process?
mostly the same people 
define and execute
they are no process experts

Different viewpoints
capture different viewpoints
to whom is the activity/ 
information relevant?
to which activity is the 
information relevant?

Structure of process
ad hoc, or
project management, or
guidance
not “production process”

Predictability
less predictable
executed once or only few 
times, or
serves as a guide, like in 
guideline development

The purpose of process definition
To provide guidance
Compliance to standards 
and regulations
Quality assurance
To provide access to new 
findings and insights
To organise existing state-
of-the-art knowledge

Execution and 
diagnosis

How is the process used?
Usually as a guide –
preferred/normal way of 
doing things
collaborate
tasks manually controlled

Different viewpoints
sub-projects per problem 
domain
filtering information and 
authorisation 

A process per project
project planning and 
management
robust & tolerant to 
changes

How is the process used?
Guidance
To implement new findings 
and insights
User wants access to 
relevant information to the 
activity at hand

Requirement matrix
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Existing tools and standards
Individual .... Collaborative Repetitive ... One-of-a-kind Routine ... Knowledge 

intensive

Project-aware 
collaboration

Project 
management (PM)
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Case handling:
FLOWer

Collaboration tools:
TeamWare

PM tools:
Prince2
Microsoft project

Knowledge-based 
process support for CMR

Collaborative project 
management
ProjectInsight

Knowledge-based 
process support for CMR

Knowledge-based 
process support for CMR

Workflow:
BPM
SOA
…

COSA,
SAP Workflow
TIBCO iProcess
…

Workflow:
BPM
SOA
…

COSA,
SAP Workflow
TIBCO iProcess
…

Workflow:
BPM
SOA
…

COSA,
SAP Workflow
TIBCO iProcess
…
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Project server

Supporting research processes: KB approach

KB server

Project server:
Project members
Project documents 
Activities log
Decisions

Knowledge base:
Process
Guidance documents
Project information 
Other knowledge items 

Process support tool (client)

KB Editor

Guide / Advice Monitor / Log Report
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Motivation:
Structuring & organizing existing state-of-the-art knowledge:

How can we organize our existing information? – Structure existing 
knowledge.
Where is a piece of information required? For a given activity, which 
relevant guidance's, documents, etc are there? 
To whom is it relevant for? There is too much information; which ones are 
relevant for me and for the activity I am working on?

Represent semantics:
automated knowledge exchange
a rich collection of other ontologies available

Process representation using ontologies

Ontology is “an explicit representation of a conceptualization”, or in 
simple words ...

“Ontology is a formal and declarative representation –

 

vocabulary (or 
names) –

 

for referring to the terms in a subject area, and the logical 
statements that describe what the terms are, ...”
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Legend:

Ontologies for supporting CMR projects

Generic concept

Domain concept

Relevance

Process concept
User

C

A

B

Generic concepts 
or traditional  
process concepts

New concepts for 
supporting CMR

B is a 
specialization of 
A
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Process ontology

Process (generic)

Process

Transition

Activity

Domain concept

Relevance

Legend:

A

B

A is composed 
of B

A

B

A is a 
associated 
with B
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Domain ontology (e.g. from project HarmoniQuA)
Domain 
concept

Method

Tool 
(modelling)

Reference

Activity

(Modelling) 
Sensitivity

(Modelling) 
Pitfalls

Glossary term

Etc..
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Ontologies to describe relevance (e.g.)

Relevance

Role

Modeller

Manager

Activity Project

Application 
types

etc..

Project
HarmoniQuA
AquaStress
…

Complexity
simple
intermediate
complex

Application types
planning
design
operational 
management

Case studies
…
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Prototype: Knowledge acquisition tool (KB Editor)
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Prototype: ProST guideline support component
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Prototype: ProST monitoring component
Project server

http://images.google.com/imgres?imgurl=http://www.flashloaded.com/flashmovies/thumbnails/BUS979393.jpg&imgrefurl=http://www.flashloaded.com/flashmovies/%3Fcategory%3DNiche%26frompage%3D6&h=100&w=100&sz=3&hl=en&start=503&sig2=sB-2Aik6hli6sPMFj1tOzQ&um=1&tbnid=yzAZoEovePTjSM:&tbnh=82&tbnw=82&ei=UGfQRorVBaSG1AT3472pCQ&prev=/images%3Fq%3Dtwo%2Bgears%26start%3D486%26ndsp%3D18%26svnum%3D10%26um%3D1%26hl%3Den%26sa%3DN
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Concluding remarks:

CMR needs to be supported and managed like most (business) processes. The 
knowledge base approach described in this presentation provides support by 
providing the means for: 

gathering & structure existing state-of-the-art knowledge required
structuring state-of-the-art knowledge using ontologies

•

 

Ontologies are fundamental to domain knowledge modeling and integrating different systems. As an 
integration mechanism ontologies allow us to link knowledge and process management systems

linking project activities to knowledge items 
capturing the different view points and perspectives
providing timely and personalized guidance
facilitating collaboration 

•

 

allow users to share information and exchange ideas
•

 

indicate where and to whom a knowledge item is relevant for, thereby allowing filtering of information 
and overcoming information overload

Prototype implementations are available: 
www.harmoniqua.org
www.harmoniqua.org/aquastress

http://www.harmoniqua.org/
http://www.harmoniqua.org/aquastress


Questions?

© Wageningen UR


	Support for collaborative multidisciplinary research processes:� a knowledge base approach
	Outline
	Reasons for & problems in CMR*�
	Why use a process support system?
	Types of process support (aware) systems
	Requirement matrix
	Existing tools and standards
	Supporting research processes: KB approach
	Process representation using ontologies
	Ontologies for supporting CMR projects
	Process ontology
	Domain ontology (e.g. from project HarmoniQuA)
	Ontologies to describe relevance (e.g.)
	Prototype: Knowledge acquisition tool (KB Editor)
	Prototype: ProST guideline support component
	Prototype: ProST monitoring component
	Concluding remarks:
	Questions?

