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Problems at Hand

Generic Transformation Languages
No focus on specific problems of a domain

Good solutions for trivial (1:1, 1:n, n:1) 
relationships

No special support for non-trivial problems

Sophisticated solutions for non-trivial problems
Excellent technical skills required

Low Reusability
Copy – Paste
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Contribution

M. Murzek, G. Kramler: “The Model Morphing Approach - Horizontal Transformations between 
Business Process Models.” Proceedings of BIR 2007, Tampere, Finnland S. 88 - 103. 

A new model transformation approach using
existing model transformation technologies

Benefits:

Black Box Approach – Encapsulation
Each problem may be treated by its own

Reusable
Methods and Algorithms

Easy to use
Only low technical knowledge needed

Domain-Specific
Focus on the specific problems of a given area
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Introduction

Research and industry have only marginally 
addressed the alignment of business processes and 
IT

THE GOAL: Extending existing BPMLs with missing 
concepts and notations

LanguagesLanguages GoalsGoals VariabilitiesVariabilities



Goals of the Evaluation

2. Evaluation of six well-established BPMLs
according to the generic metamodel

1. Generic business process metamodel that 
captures a wide range of business process concepts 

LanguagesLanguages GoalsGoals VariabilitiesVariabilities

Goals and Performance Measures

Extending wellExtending well--known known BPMLsBPMLs to make goals and
performance measures conceptually visible

TimeTime QualityQuality CostsCosts

LanguagesLanguages GoalsGoals VariabilitiesVariabilities



Linking BPs with Software

Extending a wellExtending a well--known BPMLknown BPML to make the 
dependency between process flow and software 
systems conceptually visible

LanguagesLanguages GoalsGoals VariabilitiesVariabilities



Variabilities and Business Processes

2. Show the dependency between variability models 
and business processes to visualize the relationship 
between structural models and behavioural models 

1. Provide variability models to software developers 
in a UML notationUML notation

LanguagesLanguages GoalsGoals VariabilitiesVariabilities







Publications

Birgit Korherr and Beate List:  A UML 2 Profile for Variability Models and their Dependency to 
Business Processes. 1st International Workshop on Enterprise Information Systems Engineering (WEISE 
07), September 2007, Regensburg, Germany, IEEE Press, 2007.

Birgit Korherr and Beate List: Extending the EPC and the BPMN with Business Process Goals and 
Performance Measures. 9th International Conference on Enterprise Information Systems (ICEIS 07), June 
2007, Madeira, Portugal, ACM Press, 2007.

Birgit Korherr and Beate List: Extending the EPC with Performance Measures (short paper).
Proceedings of the 22nd ACM Symposium on Applied Computing (SAC'07), Seoul, Korea, March 11-15, ACM 
Press, 2007.

Birgit Korherr and Beate List: Extending the UML 2 Activity Diagram with Business Process Goals
and Performance Measures and the Mapping to BPEL. 2nd International Workshop on Best Practices of 
UML (BP-UML'06) at the 25th International Converence on Conceptual Modeling (ER'06), November 2006, 
Tucson, Arizona, USA, 2006, Spinger Verlag, Lecture Notes in Computer Science.

Birgit Korherr and Beate List: Aligning Business Processes and Software - Connecting the UML 
Profile for Event Driven Process Chains with Use Cases and Components. CAiSE Forum Proceedings 
at the 18th Conference on Advanced Information System Engineering (CAiSE'06), June 2006, Luxembourg, 
2006.

Birgit Korherr and Beate List: A UML 2 Profile for Event Driven Process Chains. Proceedings of the 1st 
IFIP International Conference on Research and Practical Issues of Enterprise Information Systems 
(CONFENIS 2006), April 2006, Vienna, Austria, 2006, Springer Verlag, IFIP.

Beate List and Birgit Korherr: An Evaluation of Conceptual Business Process Modelling Languages.
Proceedings of the 21st ACM Symposium on Applied Computing (SAC'06), April 2006, Dijon, France, ACM 
Press, 2006.

Beate List and Birgit Korherr: A UML 2 Profile for Business Process Modelling. Proceedings of the 1st 
International Workshop on Best Practices of UML (BP-UML 2005) at the 24th International Conference on 
Conceptual Modeling (ER 2005), Klagenfurt, Austria, 2005, Springer Verlag, Lecture Notes in Computer 
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A
B
C
D
E
F

0 545506020 2254693282123 8479 77%€ 40 31

0,761998410,2559363380573,5640,76%€ 40,29

0,053985980,996623831777,0134,08%€ 26,10

0,99604210,0216663100848,1767,80%€ 35,67

0,348688190,784557317168,9015,05%€ 63,71

0,71509410,235159742668,2174,16%€ 65,01

0,690411390,568524578407,6890,29%€ 47,37

0,514478320,3419512470688,445,18%€ 39,58

0,821692340,770757630979,6866,21%€ 11,85

0,162452990,8474647366411,3495,69%€ 57,12

0,221845590,8659006717993,5027,44%€ 34,54

0,343555960,456178828261,3823,86%€ 11,29

0,203953490,0513178528277,8656,68%€ 57,51

0,594273040,6052726839744,6471,02%€ 83,41

0,343294860,6911854275492,2629,97%€ 48,32

0,958465370,1873278829496,724,22%€ 38,82

0,706529970,053201835323,4537,66%€ 97,75

0,464124360,1869720851792,2614,67%€ 32,32

0,974639590,1031222264314,2835,00%€ 29,51

0,994210230,4986032940146,024,13%€ 27,01

0,116467770,977691195017,001,18%€ 47,30

0,622217740,4907250734150,3778,72%€ 92,26

0,150450660,870373664759,063,85%€ 96,99

27%

Increase number 
of customers

Increase monthly
profit per customer

Be profitable

Bridging the Gap

?



Model the Relationships

Be profitable

Increase number of
customers

Increase monthly 
profit per customer

Adding Context to the Data Warehouse
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Motivation for my Research Work

Growing need for integrated healthcare (HC)

Evidence-based medicine (EBM)

Data warehousing technology can facilitate EBM 
through:

(1)  supporting rule development process

(2) providing EBM-enriched knowledge base

Decentralized data storage of sensitive patient data

This Thesis provides the roadmap for achieving a 
sustainable HC decision support system

My Research Question

How to provide interoperability among 
heterogeneous healthcare information systems?

How to integrate evidence-based guidelines into 
clinical decision support systems?

How to assure data privacy for sensitive patient 
data? 



Federated DWH Approach for the 
Healthcare Environment

SCALABILITY

Easy addition of new components and users

INTEROPERABILITY

Acquisition, transformation and load of 

heterogeneous medical data 
Adoption of international standards

Building of a life-time EPR

QUALITY OF CARE

Development of EBG

Integrating EBG into DSS 

SECURITY

Decentralized data storage

Depersonalization

Pseudonymization

Role-based access

EBM = Evidence Based Medicine
DWH = Data Warehouse

EPR = Electronic Patient Record
DDS = Decision Support System

EBG = Evidence Based Guidelines
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Application Fields for 
DWH-Supported EBM (1/2)

EBM = Evidence Based Medicine DWH = Data Warehouse

Generation of evidence-based guidelines

Books

Clinical
treatment

data

Journals

Healthcare 
protocols

Clinical trials

Best practice
guidelines

Systematic
reviews

Data 
cleaning,

transformation
consolidation

Data 
Mining

Lab test

Drug
prescript.

Therapy

Medical
treatment

Rule
Approval

Evidence Based
Guidelines

(EBG)

Information about clinical impact of the rule

Rule Review Process

Data 
gathering

Quality
exemination of 
collected data

Generation of medical rules Rule
exeminationRejected rule

Rule
application

Rule creation
Rule

DATA 
WAREHOUSE



Application Fields for 
DWH-Supported EBM (2/2)

Integration of EBM into clinical decision making process

EBM = Evidence Based Medicine DWH = Data Warehouse

Clinical
Business

Management,
Researchers

FEDERATED DWH
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Clinical
Business

Management,
Researchers
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Contribution of this Thesis

The concept of the federated DWH developed in this Thesis

can be deployed to enable efficient interoperability between 
heterogeneous medical information systems

is the ideal basis for integration of EBM into clinical decision 
support process.

Federated DWH approach proposed by the Thesis 
guaranties the decentralization of security assurance.

This concept enables strategic decision making for both 
clinical business management and for the care givers at the
point of care.

DWH = Data Warehouse
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Background and Motivation
SelfSelf--OrganizationOrganization

A dynamical and adaptive process where 
systems acquire and maintain structure 

without external control

Pattern at the macro-level dynamically emerges from 
interactions between the parts at the micro-level

Fascinating! Can we apply this in computer science?

Background and Motivation
Ant AlgorithmsAnt Algorithms

Yes we can. 
Ant algorithms are used for 
graph-based optimization 
problems

Positive feedback
Ants prefer the trails that 
have been used by other ants

Negative feedback
Pheromone trails evaporate over time

My thesis applies these basic principles to social networks
Peer-to-peer networks
Social bookmarking systems



Thesis
MethodologyMethodology

Design of algorithm
Models user activity pattern
Reacts to changes in pattern over time

Implementation of test framework
Metrics 
Statistical evaluation

Two case studies
Content-based search in 
peer-to-peer networks 
Learning of user profiles from 
social bookmarking systems 
(internship at HP Labs Bristol)
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Thesis
Results and ContributionsResults and Contributions

User profiles
Include both long-term and short-term 
interests at any given point in time
Show relationships between interests

Visualization tool
Replays a user’s personal interest history

Improved user interface for personalized 
access to annotated data sources

Acts as a lens for browsing huge data 
collections
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Extended version published in Journal of Computer Networks, 2007
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ICDE 2006, Atlanta, Georgia, USA, April 2006.
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Use:
Cover big area wirelessly
Fast & easy deployment

Wireless Mesh Networks

WLAN 
Router/AP

Wireless
Station

Internet

Definition:
"Wireless Backbone"
Routers do not move
Access to powersupply

The Problem

S

D

Wired network Wireless network

S

D

Interference between links

Hop-count is a bad routing metric:
Far links are usually worse than short links 
Links vary over time



Research Question

Wireless aware routing 
Influence on Internet protocols & applications?

QoS aware routing in wireless multi-hop

Approach:
Ant-based Routing Algorithm /w QoS support

Method:
Simulation /w ns-2 Network Simulator

Inspired by nature: behavior of ants

Single ants are stupid, but the whole 
system exhibits "intelligent" behavior

Algorithm:
1. Ants lay pheromone trails
2. Finding the way:

Trail:

No trail: walk randomly.

3. Pheromones evaporate over time -> unused 
trails vanish.

Ant-based Algorithms

sniff

sniff

x% follow
(100-x)% walk randomly



Contribution of the Thesis

Currently no support for different QoS classes of 
traffic

Highly interactive vs. background traffic

Delay / Jitter / Bandwidth

Eg. video conference vs. Web surfing

Contribution:

Different types of ants responsible for different 
types of traffic

-> "colored pheromones":
Colors correspond to traffic QoS classes
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Motivation
Ubiquitous Web ApplicationsUbiquitous Web Applications

React to the context of use

device

time

weather
network

location

Customization functionality maps context to necessary 
adaptations

Problem during design:
Customization functionality is intermingled with core 
functionality
Negative effect on: Understandability, Reusability, 
Maintenance
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The aspectUWA Solution
AspectAspect--Orientation for Modeling CustomizationOrientation for Modeling Customization

Methodology of this Thesis

1. Conceptual reference 
model for aspect-oriented 
modeling

Framework for extending any 
web modeling language

2. Selection of a web 
modeling language

Design of a metamodel
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Contributions



Methodology of this Thesis

3. Design of the AOM language 
aspectWebML

Metamodel
Modeling notation
Composition semantics

4. Tool Support
Modeling Support
Composition Support

5. Case Study 
WebML versus aspectWebML
Improvement of Understandability, 
Reusability, Maintenance

aspectWebML
Modeling Environment

Contributions
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Why shall we provide adaptivity in 
technology enhanced learning?

Learners have different needs and characteristics

Adaptivity increases the learning progress, leads 
to better performance, and makes learning easier

Learning Styles (Felder-Silverman)
Active/Reflective
Sensing/Intuitive
Visual/Verbal
Sequential/Global



Comparison of Adaptive Systems and 
Learning Management Systems

+ are commonly and successfully
used

+ support teachers in creating
and managing online courses

- Provide only little or, in most
cases, no adaptivity

+ provide adaptivity
- lack in supporting

teachers needs
- not so commonly used

Learning Management SystemsAdaptive Systems

Research Issues

How to incorporate learning styles in LMS?

How to identify learning styles?

How to improve the detection process 
of learning styles by the use of 
additional sources?

How to provide adaptivity based 
on learning styles in LMS?

General aims
Developing a concept for LMS in general
Implementing and evaluating the concept by the use of a 
prototype (Moodle)
Teachers should have as little as possible additional effort

LMS = Learning Management System



How to identify learning styles?

By questionnaires
Motivate students to fill it out
Non-intentional influences
Can be done only once

By looking at the students behaviour and actions
Advantages

Can be done automatically no additional effort for 
students
Can be updated frequently higher fault-tolerance

Problem/Challenge:
Get enough reliable information to build a robust 
student model 

How to identify learning styles based on the 
behaviour of learners?

Preceding study 
Do students with different learning styles really behave 
differently in LMS?

Main Study
Determining relevant patterns of behaviour
Building a model for inferring learning styles from the 
behaviour

Data-driven approach
Literature-based approach

Evaluation
75 participants
Compared the difference between results from the 
questionnaire, the data-driven approach, and the 
literature-based approach



Results

Correctly detected learning styles:

Literature-based approach suitable instrument for 
identifying learning styles

Developed a stand-alone tool for identifying learning styles 
in LMS applying on the literature-based approach

act/ref sen/int vis/ver seq/glo

data-driven 62.50% 65.00% 68.75% 66.25%

literature-based 79.33% 77.33% 76.67% 73.33%

Improving the detection of learning styles 
by using information from cognitive traits

Investigated the relationship between learning 
styles and cognitive traits (working memory 
capacity) in order to get more information
Comprehensive literature review

Indirect relationships between learning styles and WMC

Exploratory Study with 39 students
Promising results (correlations were found)

Main Study with 225 students
Relationship were discovered between WMC and 

active/reflective, sensing/intuitive and visual/verbal 
dimension

WMC = Working Memory Capacity



How to provide adaptive courses in LMS?

Aimed at developing a concept which enables 
LMS to automatically generate adaptive courses
Incorporates only common types of learning 
objects

Content
Outlines
Conclusions
Examples
Self-assessment tests
Exercises

Adaptation Features
Number and position of types of learning objects

Evaluation of the Concept

437 participants
Randomly assigned to 3 groups:

Courses that fit to the students’ learning styles (matched 
group)
Courses that do not fit to the students’ learning styles 
(mismatched group)
Standard course which includes all learning objects 
(standard group)

Procedure
Students filled out a learning style questionnaire
Adaptive course is automatically generated and presented
Students were nevertheless able to access all learning 
objects and take a different learning path



Results

Matched Group: 
less time (32%) and equal grades

Mismatched Group: 
ask more often for additional 

learning objects

Demonstrates positive effect of adaptivity

Conclusions

Adaptivity is an important issue for supporting 
learners

Extending LMS by combining the advantages of 
LMS and adaptive systems leads to a more 
supportive learning environment for learners
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