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K. Czarnecki, S. Helsen: “Feature-based survey of model transformation approaches.” ﬂ
IBM Systems Journal, pages 621-645, 2006 I




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

The Model Morphing Approach

———» Transformation Step Further [S
m==» Conforms to Languages Qa'édboMor
Trop*Rh;

Odea > g
I combines @_Z

Source combines . Integrated _ combines
———
Language Language

=l
=

M. Murzek, G. Kramler: “The Model Morphing Approach - Horizontal Transformations between 0
Business Process Models.” Proceedings of BIR 2007, Tampere, Finnland S. 88 - 103.




Contribution

A new model transformation approach using
existing model transformation technologies

Benefits:

Black Box Approach — Encapsulation

o Each problem may be treated by its own
Reusable

o Methods and Algorithms
Easy to use

o Only low technical knowledge needed
Domain-Specific

o Focus on the specific problems of a given area

M. Murzek, G. Kramler: “The Model Morphing Approach - Horizontal Transformations between 0
Business Process Models.” Proceedings of BIR 2007, Tampere, Finnland S. 88 - 103.
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Process Modeling Languages Accepted at the 3rd International Workshop on

Foundations and Practices of UML at the 26the International Conference on Conceptual

Modelling, ER 2007, Auckland, New Zealand, November 2007 (PDF) Oktober 2007
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Process Models Accepted at the International Workshop on Models for Enterprise Computing (IWMEC
2006) at the 10th IEEE International EDOC Conference (EDOC 2006) "The Enterprise Computing
Conference", Hong Kong, October 2006 (PDF) Mai 2006
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Introduction

Languages Goals Variabilities




Goals of the Evaluation

Languages Goals Variabilities

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

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

Goals and Performance Measures

Languages Goals Variabilities

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

Time Quality Costs
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Linking BPs with Software

Languages Goals Variabilities

Extending a well-known BPML to make the
dependency between process flow and software
systems conceptually visible
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Variabilities and Business Processes
Languages Goals Variabilities

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

2. Show the dependency between variability models
and business processes to visualize the relationship
between structural models and behavioural models
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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.
groceegigoges of the 21st ACM Symposium on Applied Computing (SAC'06), April 2006, Dijon, France, ACM
ress, .

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
Science.

Veronika Stefanov, Beate List and Birgit Korherr: Extending UML 2 Activity Diagrams with Business
Intelligence Objects. Proceedings of the 7th International Conference on Data Warehousing and
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in Computer Science.
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September 2007, Regensburg, Germany, Springer Verlag, Lecture Notes in Computer Science 4654.
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Business Processes - A Business Intelligence Perspective for Event-Driven Process Chains,
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(BPMPM 2005), August 2005, Copenhagen, Denmark, IEEE Press.
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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

Healthcare benefits from:

SCALABILITY
Easy addition of new components and users

INTEROPERABILITY
Acquisition, transformation and load of
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EBM = Evidence Based Medicine EPR = Electronic Patient Record  EBG = Evidence Based Guidelines
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Application Fields for
DWH-Supported EBM (2/2)

Integration of EBM into clinical decision making process
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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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Healthcare Knowledge Development and Sharing, 2007 Information Resources Management Association (IRMA)
International Conference, Vancouver, Canada, May 2007.*
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federation, 8th International Conference on Data Warehousing and Knowledge Discovery (DaWaK 2006), Krakow,
Poland, September 2006.

Nevena Stolba, Marko Banek, A Min Tjoa: The Security Issue of Federated Data Warehouses in the Area of
Evidence-Based Medicine, First International Conference on Availability, Reliability and Security (ARES 2006),
Vienna, Austria, IEEE Computer Society Press, Apri 2006.
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Background and Motivation
Self-Organization
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 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

Methodology

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)

Foeward ant = O

time

dist & lag(activity)

Thesis
Results 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




Selected Publications

E. Michlmayr: "Self-Organization for Search in Peer-to-Peer Networks: The Exploitation-Exploration
Dilemma,” International Conference on Bio inspired Models of Network, Information and Computing Systems
(BIONETICS 2006), Cavalese, Italy, Dec 2006.
Extended version published as Book chapter in “Advances in biologically inspired information systems:
models, methods, and tools”, Springer Studies in Computational Intelligence, 2007.

E. Michlmayr, A. Pany, S. Graf: "Applying Ant-based Multi-Agent Systems to Query Routing in
Distributed Environments," 3" IEEE Conference On Intelligent Systems (IEEE 1S'06), London, UK, Sep 2006.

E. Michlmayr, A. Pany, G. Kappel: "Using Taxonomies for Content-based Routing with Ants," 2nd
Workshop on Innovations in Web Infrastructure, WWW2006, Edinburgh, UK, May 2006.

Extended version published in Journal of Computer Networks, 2007

E. Michlmayr, "Ant Algorithms for Search in Unstructured Peer-to-Peer Networks", Ph.D. Workshop,
ICDE 2006, Atlanta, Georgia, USA, April 2006.

E. Michlmayr, S. Graf, W. Siberski, W. Nejdl, "Query Routing with Ants," Workshop on Ontologies in P2P
Communities, ESWC2005, Heraklion, Crete, May 2005.

E. Michlmayr, S. Cayzer: "Learning User Profiles from Tagging Data and Leveraging them for
Personal(ized) Information Access", Workshop on Tagging and Metadata for Social Information
Organization, WWW2007, Banff, Alberta, Canada, May 2007.

Also published as HP Technical Report.

E. Michlmayr, S. Cayzer, P. Shabajee: "Add-A-Tag: Learning Adaptive User Profiles from Bookmark
Collections", Poster paper, International Conference on Weblogs and Social Media (ICWSM'06), Boulder,
Colorado, USA, March 2007.

E. Michlmayr, "A Case Study on Emergent Semantics in Communities,”“ Workshop on Semantic Network
Analysis, ISWC2005, Galway, Ireland, November 2005.
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Wireless Mesh Networks

Definition: ?__,
"Wireless Backbone" E,
Routers do not move
Access to powersupply 0
Use: -
Cover big area wirelessly ~—
Fast & easy deployment
Wireless WLAN “
“__— Station Router/AP I

The Problem

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

...................

Wired network Wireless network

Interference between links




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

Ant-based Algorithms

Inspired by nature: behavior of ants

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

\S))/&
. ‘o.. Shi
Algorithm: Ko
Ants lay pheromone trails
Finding the way:
] x% follow
Trail: <: (100-x)% walk randomly

No trail: walk randomly.

Pheromones evaporate over time -> unused
trails vanish.




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 Applications

React to the context of use R ———

4 location
device
~ |
— network II‘
0y
weather ‘

time

o S

\Iru . ﬁ 1 )

Customization functionality maps context to necessar
adaptations

Problem during design:
Customization functionality is intermingled with core
functionality
Negative effect on: Understandability, Reusability,
Maintenance




The aspectUWA Solution
Aspect-Orientation for Modeling Customization

Ubiquitous Web Application

Content Hypertext Presentation
Customization
Aspect
Behavior ! ! ! T T 7 Tt » _Functional
Structure L ‘ g . ‘ 1K nprnmpncifinn
>y & D ™ S

BEE & 0

ARNEENEEEN N
Features

Methodology of this Thesis

Contributions
Conceptual Reference Model
Conceptual reference =
model for aspect-oriented E =T
modeling L= :5%_%
Framework for extending any ————

web modeling language

Selection of a web
modeling language
Design of a metamodel

OF Framework




Methodology of this Thesis
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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

Learn.lng Style§ (Felder-Silverman) 7@/@%
Active/Reflective ﬁ‘g&zix;@;;\
Sensing/Intuitive %\&\\%ﬁ&/

Visual/Verbal

Sequential/Global &
=




Comparison of Adaptive Systems and
Learning Management Systems

Adaptive Systems Learning Management Systems
+ provide adaptivity + are commonly and successfully
- lack in supporting used

teachers needs + support teachers in creating
- not so commonly used and managing online courses

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

Research Issues

How to incorporate learning styles in LMS? e

" Leamers )
. Behavior . e
Cognitive Traits |

Learning Style )

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?

Adaptive Cour;e:)
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

o Can be done automatically - no additional effort for
students

o Can be updated frequently - higher fault-tolerance
Problem/Challenge:

o 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

o Data-driven approach

o Literature-based approach
Evaluation

o 75 participants

o Compared the difference between results from the
questionnaire, the data-driven approach, and the
literature-based approach




Results

Correctly detected learning styles:

act/ref sen/int vis/ver seqg/glo
data-driven 62.50% 65.00% 68.75% 66.25%
literature-based 79.33% 77.33% 76.67% 73.33%

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

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%0) 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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