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Executive Summary

The Semantic Web and its technology are increasingly bemwpraicentral element of
many activities in computer science. More and more peogéderested and would like
to enhance their skills thereon.

This demand leads to the idea of introducing a joint mastantgram on the Se-
mantic Web, the , the “European Academy for Semantic web &thre’ (EASE). This
program shall attract people with a bachelor’s degree fromputer science, artificial
intelligence, or related areas. It is split among leadingoaan universities, all known
for excellence in the field of Semantic Web. They are curyealileady cooperating in
the network of excellence “Knowledge Web” of the Europeanodn Within the two-
year program prospective students will study up-to-daield@ments in the Semantic
Web area. Courses will cover web infrastructure, Semantib Wehnologies, the for-
mal foundations of knowledge representation, informadod knowledge systems, and
advanced modules.

Goal of the program is to build a new generation of Semantid \&perts — and
upskill the European workforce with ideas that point to thiefe.

In this deliverable we report on the work towards such a sharaster program. We
elaborate on the work towards a joint Semantic Web currioudind show how currently
existing courses offered by participating partners fronoWledge Web fit into the cur-
riculum.
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Chapter 1

Introduction

by UKARL/VU

The Semantic Web and its technology are increasingly bewpmicentral element of
many activities in computer science. More and more peoglénderested and would like
to enhance their skills thereon.

This demand leads to the idea of introducing a joint maspeggram on the Semantic
Web. This program shall attract people with a bachelor'seledrom computer science,
artificial intelligence, or related areas. It is split amdegding European universities,
all known for excellence in the field of Semantic Web. Theyargently already coop-
erating in the network of excellence “Knowledge Web” of ther&pean Union. Within
the two-year program prospective students will study ugdte developments in the Se-
mantic Web area. Courses will cover web infrastructure, $¢ims/eb technologies, the
formal foundations of knowledge representation, infoioratand knowledge systems,
and advanced modules.

Goal of the program is to build a new generation of Semantib \&eperts — and
upskill the European workforce with ideas that point to thieife.

In this deliverable we report on the work towards such a sharaster program. We
elaborate on the work towards a joint Semantic Web curriaulin Section 2 we pro-
vide an overview over the curriculum which includes degeips of the objectives of the
shared master program, target groups, a structure oveanevpotential participants. In
Section 3 we briefly introduce a Semantic Web Ontology whsalsied to classify courses
of the shared master curriculum. We then illustrate howtexgsnodules (sets of courses)
of participating Knowledge Web partners are classified eing to the ontology and pro-
vide a detailed list of basic and advanced modules of eadhgranVe conclude with a
summary and a discussion of open issues.



Chapter 2

Overview on the curriculum

2.1 Objectives of the shared master

by UKARL

KnowledgeWeb will establish an European master prograen;Earopean Academy for

Semantic web Education” (EASE), for qualifying well-edtezhstudents for the Seman-
tic Web. In particular the aims of this deliverable on a sHareaster on Semantic Web
are

I. to establish a shared understanding among academiepadhwhat a curriculum
for a Semantic Web master should contain,

ii. to make explicit the currently existing teaching cow#é individual universities,

iii. to classify the courses according to an ontology abopids relevant for the Se-
mantic Web,

iv. classify the courses according to the ECTS credit systeemsure interoperability
among different universities and

v. to work towards legal agreements among participatingnpas to establish a shared
master program.

Such a shared master program would allow students to choosses from different
universities to graduate as “Semantic Web MSc.”.
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2.2 Target groups and their needs
by UKARL

The shared master program addresses students having a BSamjputer Science
or related areas who want to specialize in their master essuidi Semantic Web related
topics. The shared master program should accompany otheatoh offers from Knowl-
edge Web such as the Knowledge Web Summer School which saetg students. It
is foreseen that students graduating in the shared mastgraon are on the one hand
suitable candidates to follow-up PhD studies and e.g.t lager summer schools from
Knowledge Web or associated partners of the network sucheaREWERSE Summer
School. On the other hand they have sufficient knowledge td Wwocompanies, e.g.,
realizing Semantic Web applications.

2.3 Structure Overview
by VU

For the “European Academy for Semantic web Education” (EASEIngle coherent
structure is prescribed. It is based on

e common and compulsory foundational modules comprising @& credit points
at minimum, which are taught at each partner institution,

¢ selected advanced modules comprising at minimum 36 ECT® @@dts, which
are based on the specific strengths in research and teadhing jpartner institu-
tions. Thus, they can vary from partner to partner,

e aresearch master thesis project with a minimum of 36 ECT Stqrenhts.

Figure 2.1 shows an overview on EASE. Courses are distrilavtedthree semesters.
They amount to a total minimum of 72 ECTS credit points. In &#ddia minimum
36 ECTS credit points are assigned to the master’s thesistamfiense in the fourth
semester. The minimum figures gives some indication how netfolnt should be spent
by students in the different modules and provides the nacgskexibility which each
partner needs to implement EASE. But EASE still results inye&r program of 120
ECTS credit points which is guaranteed by each partner.

The basic modules are offered in the first year by all partmitutions with the com-
mon aim of bringing the students to an equivalent level dfskind knowledge. In EASE
five basic modules are define@atch-up Web InfrastructureBasic Semantic Web Tech-
nologies Formal Foundations of Knowledge Representatemdinformation and Knowl-
edge SystemsCourses in the Catch-up module are mainly to fresh up the letye of
the student with material which are the base for EASE. Thedlede logics, databases,
and artificial intelligence. Furthermore especially dasig) bridging courses integrated

KWEB/2005/D3.2.4/v1.0 January 28th, 2006 3



2. OVERVIEW ON THE CURRICULUM

Students application

BASIC MODULES
FUB | UPM [ UniTn | VU

«Catch-up
«Web Infrastructure (8 ECTS min)

| UKARL

«+—— Equivalent basic

«Basic Semantic Web Technologies (8 ECTS min)

+Information and Knowledge Systems (8 ECTS min)

+Formal Foundations of Knowledge Representation (8 ECTS min)

courses at each
sites

ADVANCED‘MODULES ADVANCED MODULES ADVANCED MODULES ADVANCED MODULES ADVANCEB MODULES
FUB UPM UniTn VU UKARL
KRADT (Knowledge SWA (Semarntic Web SWS-0OH (Sematic Web WISE (Web imtelligence & ISSW (intefligent
representation and Applications) Services - Ontology Information SciencE) Systems on the WWw
advanced database Heterogeneity) & The Semantic Web
techmologies)

T

Students select
advanced courses

which are based on MASTER PROJECT
the local strength in iei
teaching and g FUB [ uPm [ unitn [ WU UKARL <+— Co-supervision
research of sach ~Project } ] whenever possible
+Thesis 36 ECTS min
partner
-

European double master degree

Figure 2.1: Overview of the EASE structure
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into the basic modules offered in the first semester shafi Bed country students and
students from other but related professions in their adiaptéao a Masters Course of
European educational levelThe courses in the Catch-up module ensure that the next
courses can build upon the same knowledge for all students.

The basic representation languages for the Semantic Wetpaeeed by the courses
in the Basic Semantic Web Technologies. Obviously this mhetuthe introduction into
XML, RDF, RDFS, and OWL. For the courses in this (and the follayyimodules a
minimum of 8 ECTS credit points is requiréd.

All representation languages in the Basic Semantic Web Tdogies module base
on formal knowledge representation. A deep understandirijeounderlying logics is
essential for these representation languages and comatedhic the courses of the For-
mal Foundations of Knowledge Representation module (8 ECT. nGourses in this
module cover the basic knowledge on logic, formal methodswhedge representation
and reasoning, and theory of computing.

The next two modules complete the basic modules with toprosigly related to the
Semantic Web. The Web Infrastructure module (8 ECTS min)cibvebasic knowledge
on distributed systems, network technologies, Interrattrielogies, mobile services, and
security, i.e. knowledge about the basic infrastructurgfe Semantic Web.

The last module, Information and Knowledge Systems (8 ECTi§,focuses on the
more classical approaches for information retrieval. Cesiia this module may cover
the basic knowledge on knowledge management, informagistesis, advanced database
technologies, and semi-structured data.

Each partner is allowed to implement these basic modulesspicific. Courses are
not prescribed and may differ from site to site; i.e. EASEoet stipulate the courses.
But the five modules specify the minimal agreement and tegamaterial which must
be covered by the basic modules. The courses associated taafule must commit to
a minimal educational material in that modules. Furtheertbe courses in one module
must at least include 8 ECTS credit points.

Ours conjoins specialization with expertise in core Comp8igence knowledge is
not available at undergraduate level yet. The studentsigjigation (advanced modules
and master project) during the second year can also be guvgtie all partner institu-
tions, but varies from place to place according to localsgjtles in teaching and research.
It is the central idea of the shared master that the studetses the advanced module
of that EASE partner university which corresponds to higrnests — with the conse-
guence to move to that university. It should be obvious th&EAartner university for

IPerhaps additional courses must be taken by these studesttieir to reach the starting requirements
of EASE.

2Catch-up has no minimal ECTS credit points in order to belflexivith respect to the basic knowledge
of the students from each institution.

KWEB/2005/D3.2.4/v1.0 January 28th, 2006 5



2. OVERVIEW ON THE CURRICULUM

the advance module has to be different from the EASE partnisersity for the basic
modules.

In particular the following emphases of the EASE partnees ar

Knowledge representation and advanced database tecle®(8dRADT) [FUB]
FUB is a leading research and teaching center on knowledgesentation and
advanced database technologies. Topics of study are faugerticular on for-
malisms for solving several problems concerning Conceidadh Modelling and
Ontology Design, Intelligent Information Access and Quprgcessing, Informa-
tion Integration, Peer to Peer systems, Semistructured, astributed and Web
Information Systems, Computational Logic, and Logic-baSedhputational Lin-
guistics.

Intelligent Systems on the WWW & The Semantic Web (ISSW) [UKARL]
UKARL puts an emphasize on developing applications with SgmaVeb tech-
nologies. This includes engineering and maintaining oblagfies along a well-
defined life-cycle as well as deploying such applicationbusiness scenarios. A
typical application scenario is knowledge management e/Bemantic Web tech-
nology supports among other things knowledge sharing amskre

Semantic Web Applications (SWA) [UPM)]

UPM is focused on developing Semantic Web applicationsh(sscnatural lan-
guage processing, e-commerce, etc.). At this moment, URMaiso efforts in the
Semantic Grid area.

Semantic Web Services - Ontology Heterogeneity (SWS-OH)ThlA
It will be possible for students to take an advanced moduheeming mainly Se-
mantic Web Services and Ontology Heterogeneity.

Web intelligence & Information Scienck (WISE) [VU]

The intelligent Semantic Web techniques from the basicsasiare applied in prac-
tical situations. This includes ontology engineering amibvative Semantic Web
applications where amongst others a small but real SemW@fgicapplication will
be implemented. Furthermore the Semantic Web basics aeaded by related
techniques like distributed reasoning (e.g. with multgiaigsystems) which support
the nature of Web and Semantic Web.

In the final master’s thesis the candidate should demoeshiatcapability to solve

independently a problem in the area of Semantic Web.

3At this moment, at UPM it is impossible to indicate precistilg courses that will be offered, because

they are being presently decided.

4At the Universif di Trento a rearrangement of the courses is planned foctieanic year 2006-2007.

In this rearrangement, a new set of courses will be offerati whll focus on Web Technologies, with a
strong emphasis on the Semantic Web. At present it is imiplestsi indicate precisely the courses that will
be offered, as they are being presently decided.

6
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The distribution of the modules and courses (basic and ageBrover individual
semesters and partner institutions is listed in detail ictiBe 3.3. The goals of the indi-
vidual modules, their prerequisites and the dependenetgglen modules are also given.

The general structure of this study program is not inventeh scratch but we adopted
the structure of the established “Shared master Progra@dimputer Linguistics”. Good
experiences with that study program motivated us to adait structure.

However, EASE is an open study program in general. In orderéwide the re-
quired flexibility for a shared master program new partnens oin EASE. Openness
also implies that modules can be outsourced. For exampéather university offers
a particularly strong program in Semantic Web, then it mdgrad module in this area
which could then be accepted in our masters program. In atleds, the conceived
structure allows for sufficient flexibility such that

the best students will study with the best experts in SemantiWeb.
2.4 Participants

by VU
Currently EASE will be set up with the following KWEB members:

FUB, Free University Bolzano
e UPM, Universidad Polé&cnica de Madrid

UniTn, Universiti di Trento

VU, Vrije Universiteit Amsterdam

UKarl, University of Karlsruhe

All partner institutions mentioned in this proposal intetodparticipate in the inte-
grated study program “European Academy for Semantic welcdithn”.

The University of Karlsruhe, Universidad P@lnica de Madrid and Univeraitdi
Trento are currently in the process of designing and impigimg various master pro-
grams. At the present moment they are not able to specify thedules and courses
definitely. However, their participation in the shared reagtrogram is foreseen in near
future (i.e. end of 2006). For this reason their potentiatioles and courses are included
in this curriculum and may be subject to changes in future.

A particular aspect of our “European Academy for Semantib weducation” is its
scalability: Any other teaching institution (whether Epean or not) which has aresearch

KWEB/2005/D3.2.4/v1.0 January 28th, 2006 7



2. OVERVIEW ON THE CURRICULUM

and teaching staff, large and competent enough to run ogramowith the obvious adap-
tations of the second year to local strengths in researclpaditipate in this distributed

two-year Masters Course. The requirement is that the tegamgtitute make a successful
application to EASE.

Please note, that especially the teaching participantseictiropean Network of Ex-
cellence REWERSE are warmly invited to join the “European Aocagéor Semantic
web Education”.

8 January 28th, 2006 KWEB/2005/D3.2.4/v1.0



Chapter 3

Courses for the curriculum

3.1 Towards a Semantic Web Ontology

The Semantic Web Topic hierarchy was developed jointly WEWERSE starting from
the initial curriculum as discussed in the REWERSE deliver&B5, which itself is
based upon the ACM Computing Classification System, and extewdh topics, which
were not existent or relevant at the time of its creation. cBpally, the session titles
of the two major conferences in the area of Semantic Web, ttegriational Semantic
Web Conference (ISWC) and the European Semantic Web ConferBS3WQ) from
past years were examined.

The structure of the hierarchy three-fold: Foundationsm&wic Web Core Topics —
Semantic Web Special Topics

The full hierarchy is shown in table 3.1. A more detailed diggion of the hierarchy
can be found in the REWERSE deliverable E-D7. The Semantic Wkt Hierarchy
reflects, of course, a compromise among the different opgwathin the Semantic Web
community (e.g., some consider ‘natural language proegssis a foundational topic
while others treat it as special topic).

The Semantic Web Topic Hierarchy is still in progress, butamesidered it as the best
possible starting point for the classification of courseastiie shared master. The work
we did helped finding some shortcomings of the Hierarchy. Agiithese we mention the
fact that some topics that are clearly strongly relatedéd®@mantic Web, like some logic
flavors (i.e., description, modal, temporal logic) are aib$e®m the Hierarchy. As it will
be clear in the next sections, some of the Shared Mastereaoaild not be indexed on
the Hierarchy, since the corresponding area is not in the abthe Semantic Web. Also,
a whole area (Information Systems) is formally present entkdierarchy, but its level of
detail is clearly insufficient. These problems were regbttethe community that defined
the Hierarchy, and will help make it better. In spite of theseblems, we found it very
useful to use the Semantic Web Topic Hierarchy.

9



3. COURSES FOR THE CURRICULUM

1.0 Knowledge Engineering / Ontology Engineering
1.0.1 Methodologies
1.0.2 Ontology population / generation
1.0.3 Maintenance and versioning (dynamics)
1.0.4 Mapping / translation / matching / aligning (heteragign
1.0.5 Validation
1.0.6 Interoperability / Integration
1.0.7 Modularization and Composition
1.0.8 Tools
1.1 Knowledge Representation and Reasoning
1.1.1 Logics
1.1.1.1 Predicate Logic
1.1.1.2 Description Logics
1.1.1.3 F-logic
1.1.1.4 Modal Logics
1.1.1.5 First-order Logics
1.1.2 Logic Programming
1.1.2.1 Horn Logic
1.1.2.2 Datalog
1.1.2.3 Prolog
1.1.2.4 Hilog
1.1.3 Reasoning
1.2 Information Management
1.2.1 Data Modeling
1.2.1.1 Conceptual models; ontologies, UML
1.2.1.2 Relational data model
1.2.1.3 Semistructured data
1.2.1.4 Object-oriented model
1.2.2 Database systems
1.3 Basic Web information technologies
1.3.1 XML
1.3.1.1 Namespaces
1.3.1.2 Schema languages
1.3.1.3 XML query and transformation languages
1.3.1.4 XML programming techniques
1.3.2 Web data integration
1.3.3 Security
1.3.4 Web services
1.3.5 Personalization techniques
1.3.6 Web data extraction
1.3.7 Architecture of Web Information Systems

2.0 Seinaieb Infrastructure
2.0.1 Architecture
2.0.2 Semantic WehiSes
2.1 Resourseripgion Framework / RDFSchema
2.2 Semantic Web Languages
2.2.1 Query Languages
2.2.2 Update Languages
2.3 Ontologies for$eenantic Web
2.3.1 Ontology representation / Ontology languages / OWL
2.3.2 Ontdagineering
2.4 Semantic Web Rules + Logic
2.4.1 Rule languages
2.4.2 Rule Markup
2.4.3 Reasoning languages
2.4.4 Reasoning Engines
2.5 Proof in the Semantic Web
2.6 Security / trust / privacy in the Semantic Web
2.7 Semantic Web Applications
2.7.1 Knowledge Management
2.7.2 E-Learning
2.7.3 Bioinformatics
2.7.4 Multimedia
2.7.5 ehealth
2.7.6 ebusiness
2.7.7 Law
2.7.8 Engineering
2.7.9 eGovernment
3 Semantic Web Special Topics
3.1 Natural language processing / human language techeslogi
3.2 Social impact efSemantic Web
3.3 Social networks and Semantic Web
3.4 Peer-to-peer and Semantic Web
3.5 Agents and Semantic Web
3.6 Semanttt G
3.7 Outreach to industry
3.8 Benchmarking and scalability

Table 3.1: The Semantic Web Ontology — Overview of Topics

10 January 28th, 2006
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3.2 Overview of classified courses

The following tables give an overview of the courses frompkespective of the content
rather than the structure. The Semantic Web ontology intred in the previous section
3.1lis used to classify the content of each course in the dimaaster. In particular for each
courses a set of the topics from the ontology is chosen wihiehaaight in that course.

The following tables show which topic will be discussed iniefhcourse. In essence the
tables indicate how well the topics of the ontology are ceudyy the courses.

Table 3.2 shows which courses cover (1.0) Knowledge and |@ydEngineering,
(1.1) Knowledge Representation and Reasoning, and (1.2)nhatton Management. It
can be seen, that logics and reasoning in the (1.1) Knowl8dgeesentation and Rea-
soning part as well as (1.2) Information Management is weleced by every partner
because logics play an important part in the basic moduléshwhust be covered by all
partners. On the opposite (1.0) Knowledge and Ontology Engineerinig & specific
research feature of UPM and VU. Courses about that topic céouoel in the advanced
modules of these partners.

Also the topic (1.3) Basic web technologies is well coveredtmsy courses in this
curriculum because the teaching material are part of thie Inasdules which has to be
taught by each partner (see Table 3.3). But it also shows tRi# thust offer a course in
(1.3.1) XML and surrounding topics. Such a course is culyantder preparation.

Section (2.0) in the Semantic Web Ontology contains moreipdopics. Table
3.4 shows again that most Semantic Web topics are coveredB¥EIn particular this
includes (2.0) Semantic Web Infrastructure, (2.1) RDF and PK2.2) Semantic Web
Languages, and (2.3) Ontologies for the Semantic Web.

But not all topics in section (2.x) are relevant for all pareélhese topics are mainly
discussed in the advanced modules where each partner ésdtssesearch and teaching
strength. A good example is (2.4) Semantic Web Rules and lwgich is part of the Se-
mantic Web course in Bolzano. Furthermore the different Sgimsveb applications (i.e.
section (2.7)) is not completely covered by all partnersweler, each partner discuss
some Semantic Web applications so that many Semantic Weicatpm are covered by
EASE in total.

Section (3) in the Semantic Web ontology, Semantic Web @péapics, contains
good candidates for advanced modules. Courses which coese tlopics are shown
in Table 3.5. As one may expect not all topics are relevanHASE including (3.2)
Social Impact of Semantic Web and (3.3) Social Networks amchétic Web. These
topics are relatively new and need some time before they eamtinduced into courses.
Another interesting observation is that a significant nunab@artners have (3.1) Natural
Language Processing / Human Language technologies, (Bet)t®-Peer and Semantic

1Please note that UPM and UniTn are not able to state at thertumoment which courses they will
give due to their internal redesign of their bachelor/mgstegram.
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3. COURSES FOR THE CURRICULUM

[ Topics Courses [ Bolzano | Madrid [ Trento | Amsterdam | Karlsruhe |
1.0 Knowledge Engineering / Ontology En- UPM-OSW KA-ISW
gineering

1.0.1 Methodologies UPM-OSW VU-KMM, KA-KMA
VU-OE
1.0.2 Ontology population / generation VU-KMM,
VU-OE
1.0.3 Maintenance and versioning (dynam- VU-OE
ics)
1.0.4 Mapping / translation / matching |/ UPM-OSW
aligning (heterogeneity)
1.0.5 Validation UPM-OSW VU-OE
1.0.6 Interoperability / Integration BZ-KBDB UPM-OSW
1.0.7 Modularization and Composition BZ-KBDB VU-OE
1.0.8 Tools UPM-OSW VU-OE
1.1 Knowledge Representation and Reason- VU-AI,
ing VU-KBS
1.1.1 Logics UPM-Log TN-L, TN- KA-CS1
FM
1.1.1.1 Predicate Logic BZ-Log UPM-Log VU-Log KA-CS1
1.1.1.2 Description Logics BZ-KR, VU-ARAI, KA-AIL1
BZ-KBDB, VU-IWA
BZ-nCLog
1.1.1.3 F-logic KA-ISW
1.1.1.4 Modal Logics BZ-nCLog VU-Log, KA-1S2
VU-AL
1.1.1.5 First-order Logics BZ-Log UPM-Log VU-Log KA-ISW
1.1.2 Logic Programming UPM-LP KA-1S2
1.1.2.1 Horn Logic BZ-Lang UPM-LP
1.1.2.2 Datalog BZ-FDB
1.1.2.3 Prolog BZ- UPM-LP
CompLog,
BZ-Lang
1.1.2.4 Hilog
1.1.3 Reasoning BZ-KR, UPM-LP VU-Log, KA-IS2
BZ-KBDB, VU-ARAI,
BZ- VU-AL,
FormMeth VU-IWA
1.2 Information Management VU-IR KA-IKM
1.2.1 Data Modeling UPM-DB TN-IS VU-IR
1.2.1.1 Conceptual models; ontologies,BZ-DB UPM-DB, VU-OE KA-CS1,
UML UPM-OSW KA-AI1
1.2.1.2 Relational data model BZ-DB, UPM-DB VU-DB1 KA-AIL
BZ-FDB,
BZ-DWDM
1.2.1.3 Semistructured data BZ-XML VU-WKR
1.2.1.4 Object-oriented model UPM-DB VU-DB1 KA-CS1,
KA-AIL1
1.2.2 Database systems BZ-DB, UPM-DB TN-IS VU-DB1 KA-IKM,
BZ-DDB, KA-DBS,
BZ- KA-DBX
Dlibrary,
BZ-KBDB,
BZ-TDB

Table 3.2: Overview of courses per topics (1.0 - 1.2)
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D3.2.4 Joint curriculum for a shared masters program

IST ProjecR0B#-507482

[ Topics Courses | Bolzano [ Madrid | Trento | Amsterdam | Karlsruhe |
1.3 Basic Web information technologies
1.3.1 XML TN-DSD KA-ISW,
KA-AI2,
KA-DBX
1.3.1.1 Namespaces BZ-XML VU-WKR KA-ISW,
KA-AI2,
KA-DBX
1.3.1.2 Schema languages BZ-XML VU-WKR KA-ISW,
KA-AI2,
KA-DBX
1.3.1.3 XML query and transformation BZ-XML VU-WKR KA-ISW,
languages KA-AI2,
KA-DBX
1.3.1.4 XML programming techniques | BZ-XML VU-WKR
1.3.2 Web data integration Bz- TN-DSD VU-IWA KA-KDD,
Dlibrary KA-KDS
1.3.3 Security BZ-Security TN-NS KA-AI2
1.3.4 Web services BZ-Mobile UPM-Distr. | TN-WL VU-BI KA-DIS
1.3.5 Personalization techniques
1.3.6 Web data extraction BZ- TN-WIR VU-IWA KA-KDD,
Dlibrary KA-KDS,
KA-ISF
1.3.7 Architecture of Web Information Sys- BZ-Netw, UPM-Distr. | TN-DSD KA-CNE,
tems BZ-Internet, KA-AI2,
BZ-DDB KA-KPO

Table 3.3: Overview of courses per topics (1.3)

Web, and (3.5) Agents and Semantic Web in their programsdieairzced modules.

However not all courses in EASE can be classified into thelogies. Each partner
has a number of courses which do not correspond with thedapi©ntology. Table
3.6 contains these courses. The topics of these courseghaemore fundamental like
courses with artificial intelligence or close to the bordeth® Semantic Web topics in
the ontology. Even the last group are good candidates fendkig section (3) Semantic

Web Special Topics.
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3. COURSES FOR THE CURRICULUM

[ Topics Courses [ Bolzano | Madrid [ Trento | Amsterdam | Karlsruhe |
2.0 Semantic Web Infrastructure UPM-OSW KA-ISW
2.0.1 Architecture BZ- UPM-0OSW, VU-IWA, KA-ISW
SemWeb UPM-Distr. VU-BI
2.0.2 Semantic Web Services Bz- UPM-OSW | TN-WL VU-IWA,
SemWeb VU-BI
2.1 Resource Description Framework / RDF-BZ- UPM-OSW | TN-WL VU-WKR KA-ISW,
Schema SemWeb KA-DIS
2.2 Semantic Web Languages Bz- UPM-OSW KA-ISW
SemWeb
2.2.1 Query Languages Bz- UPM-OSW VU-WKR
SemWeb
2.2.2 Update Languages UPM-OSW
2.3 Ontologies for the Semantic Web UPM-OSW KA-ISW
2.3.1 Ontology representation / Ontology BZ- UPM-OSW | TN-WL VU-WKR KA-ISW
languages / OWL SemWeb
2.3.2 Ontology Engineering Bz- UPM-OSW VU-KMM, KA-ISW
SemWeb VU-OE
2.4 Semantic Web Rules + Logic KA-ISW
2.4.1 Rule languages BZ- KA-ISW
SemWeb
2.4.2 Rule Markup Bz- KA-ISW
SemWeb
2.4.3 Reasoning languages KA-ISW
2.4.4 Reasoning Engines UPM-LP KA-ISW
2.5 Proof in the Semantic Web Bz-
SemWeb
2.6 Security / trust / privacy in the Semant|c
Web
2.7 Semantic Web Applications KA-ISW,
KA-KMA
2.7.1 Knowledge Management VU-WKR, KA-IKM,
VU-KMM KA-KMA,
KA-KPO
2.7.2 E-Learning BZ-DWDM
2.7.3 Bioinformatics UPM-BI
2.7.4 Multimedia BZ-HCI, UPM-NLP
BZ-Interf
2.7.5 ehealth UPM-BI
2.7.6 ebusiness VU-WKR KA-ISF
2.7.7 Law
2.7.8 Engineering
2.7.9 eGovernment
Table 3.4: Overview of courses per topics (2.0 - 2.7)
[ Topics Courses [ Bolzano | Madrid [ Trento [ Amsterdam | Karlsruhe |
3 Semantic Web Special Topics
3.1 Natural language processing / humarBZ-CoLing, | UPM-NLP VU-IR
language technologies BZ-Ling,
BZ-Text
3.2 Social impact of the Semantic Web
3.3 Social networks and Semantic Web
3.4 Peer-to-peer and Semantic Web BZ-DDB UPM-MAS KA-DIS
3.5 Agents and Semantic Web UPM-MAS VU-BD KA-DIS,
KA-AI2,
KA-ISF
3.6 Semantic Grid UPM-OSW, KA-DIS,
UPM-Grid KA-SGR
3.7 Outreach to industry
3.8 Benchmarking and scalability

Table 3.5: Overview of courses per topics (3.0 - 3.8)
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D3.2.4 Joint curriculum for a shared masters program

IST ProjecR0B#-507482

[ Topics Courses Bolzano [ Madrid Trento Amsterdam [ Karlsruhe |
UNKNOWN BZ-Al, BZ- | UPM-e- TN-RM, VU-AI, KA-MCP
ForLang, comm, TN-FM, VU-DS,
BZ-Theory, UPM- TN-MFCS, VU-NP,
BZ-Stat, WebApp TN-AOSE, VU-KBS,
BZ-Algo TN-DM VU-BD,
VU-OD

Table 3.6: Overview of unclassified courses

3.3 Detailed list of courses

In the following the modules and the courses are describéallel@. Each module is

described by specifying the main teaching content and hewdhirses in that module are
structured. The following description of the courses gaesore detailed description of
their contents together with the ECTS points.

The next five sections are concerned with the five basic medBlecause each partner
has to implement these basic modules we give a common disorgd the modules and
present then how each partner implements the module by &smiises. The last section
explain the advanced nodule of each partner. The advancedlescontain these courses
which reflect the specific strength in teaching research cf @artner. The students can
choose to which advanced module they want to listen.
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3. COURSES FOR THE CURRICULUM

3.3.1 Basic Modules - Catch up

Description: These courses are mainly to fresh up the krdydeof the student with
material which are essential for EASE. These include lqggizgabases, and artificial
intelligence.

Courses from FUB

| Course: | Logic
ID: BZ-Log
Authors: Enrico Franconi
ECTS: 4

Classification:
Description: | The aim of the course is to provide students with an undedstan
ing of the formal foundations of classical logic languagesl
methodologies, an overview of the reasoning methods based o
logics, and the ability to use classical logic as a tool fqree
sentation and reasoning in computer science. The role of
ics in conceptual modeling for databases and software eagin
ing is analysed at the end of the course. The syllabus inslude
Agents that Reason Logically, Propositional Logic, Fouiaohest
of Propositional Logic, Deduction in Propositional Logfeiyst
Order Logic, Foundations of First Order Logic, Using Firstiér
Logic, Representation, Reasoning, and Logic.

D

09

| Course: | Introduction to Artificial Intelligence
ID: BZ-
Authors: Sergio Tessaris
ECTS: 4

Classification:

16 January 28th, 2006 KWEB/2005/D3.2.4/v1.0



D3.2.4 Joint curriculum for a shared masters program IST Projec20®%-507482

Description: | Students will be introduced to the key foundational and mekth
ological issues in Artificial Intelligence (Al). The couradl pro-
vide an overview of Al techniques and their application image
of domains. The theoretical discussion of techniques agd-a
rithms will be underpinned by practical exercises, thusvigko
ing students with an appreciation of the applicability imcrete
problems of the techniques described in the course. Thatsd
includes: Introduction to Al, Intelligent Agents, Problesolv-
ing and search techniques, Constraint satisfaction prahlém
troduction to games, Introduction to planning.

| Course: | Formal Languages |
ID: BZ-
Authors: Jorg Nievergeld
ECTS: 4

Classification:
Description: | Introduction to the hierarchy of automata and formal lamgpsa
and the theory of computation. The syllabus includes: Meadel
of computation, Finite state machines and applicationgoih
of finite automata and regular languages, Context-free gasm
and languages.

| Course: | Introduction to Databases |
ID: BZ-

Authors: Werner Nutt

ECTS: 8

Classification:
Description: | The aim of the course is to provide students with an overview
of database management system architectures and envintsyme
an understanding of basic conceptual and logical databese d
sign and implementation techniques, and practical expegie
of designing and building a relational database. The syfab
includes: Overview of a Database Management System,|The
Entity-Relationship Data Model, Elements of the E/R Model,
The Modeling of Constraints, Weak Entity Sets, The Relatignal
Data Model, Basics of the Relational Model, From E/R Diagrams
to Relational Designs, Functional Dependencies, Design efl Re
lational Databases and Normal Forms, Relational Algebra, |Th
Database Language SQL, Queries and sub-queries in SQL,|Full
Relation Operations, Database Modifications, Defining a Relat
Schema in SQL, View Definitions, DBMS Technologies.
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3. COURSES FOR THE CURRICULUM

Courses from UPM

| Course: | Formal Logic
ID: UPM-Log
Authors: Ana Garcia Serrano
ECTS: 3

Classification: 1.1.1,1.1.1.1,1.1.1.5
Description: | This course gives an overview of the real application of sofe
the formal systems used in Computer Science: Predicate Logic
and First Order Logic. The course is mainly focused on lagic

definitions, theorems, syntax and semantic.

| Course: | Logic Programming |
ID: UPM-LP
Authors: Manuel Hermenegildo Salinas
ECTS: 8

Classification:| 1.1.2,1.1.2.1,1.1.2.3,1.1.3,2.4.4

Description: | This course is focused on the use of the logic as practicabin
ment to develop advanced applications. The course presits
resentation techniques and problem solving that use logie |p

4

gramming.
] Course: \ Data Bases \
ID: UPM-DB
Authors: Ernestina Menasalvas Ruiz
ECTS: 3

Classification:| 1.2.1,1.2.1.1,1.2.1.2,1.2.1.4,1.2.2

Description: | This course has as main goal the following one: the studdhbev
able to analyze the information needs of a particular sgnaand
he/she will be able to carry out the process of building aial
data base (which solves the problem).
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Courses from UniTn

| Course: | Network security
ID: PSW
Authors: Fabio Massacci
ECTS: 6
Classification:| 1.3.3
Description: | Part I: Security and Privacy: Introduction to Computer and-Ne

work Security; Availability, Authentication, Authorizahn, Ac-
counting; Access Control

Part II: Applied Cryptography: General Introduction (sedeys,
public keys, digital signatures); One-Time-Pad; Streamh&ip

(RC4, GSM - A5/1); Block ciphers (DES, RC5, AES); Asymmet-

ric Algorithms (Diffie-Hellman, RSA); Hash functions (SHA-
MD-5); Digital Watermarking (DVD)

Part lll: Security Protocols: Autentication (NS-PK/AS, ikeros,
GSM); Key-agreement (Diffie-Hellman, Internet Key Exchajg

=

Secure Web Connections (TLS/SSL); Secure Mobile Connections
(WTLYS); Electronic Payments (SET - Visa Mastercard, Cyber-

cash); Secure Protocols for Mobility(Secure Mobile 1P, Bygric
DNS);
Part IV: Practical Hacker Attacks: Passive attacks: netvsorn-

ning (TCP/SYN,UDP); Active attacks: IP spoofing, hijacking,

cookie, cross-site scripting; Denial of service: ping ohitie
smurf, land, DDoS and rootkits (Note: these attacks are 8h
to explain the problems and possible solutions: reprodyitiam
on the internet may lead to prosecution).
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3. COURSES FOR THE CURRICULUM

Courses from VU

| Course: | Introduction in Logic
ID: VU-LOG
Authors: dr. R.C. de Vrijer
ECTS: 5

Classification: 1.1.1.1,1.1.1.4,1.1.1.5,1.1.3

Description: | In this course the syntax and semantics of propositionalfiastd
order logic will be introduced. Deduction as proof systert e

explained. The relation between semantical and synthaotieth-

ods play a major role including the core terms soundnessjson
tency, and completeness. After that we go into model checkin
with binary decision diagrams and into modal logics. Bothdeg
have important applications in computer science.

| Course: | Al kaleidoscoop |
ID: VU-AI
Authors: prof. dr. F.A.H. van Harmelen
ECTS: 6

Classification:| 1.1
Description: | This course gives an overview of the most important areas of
artificial intelligence (among knowledge-based systemesrch
methods, machine learning, production systems, plangagme
programmes, etc.). In the first 4 weeks the basic concepis of
search methods are treated. In the following period we look i
each lecture on an area as whole as well as a representative el
ment of the area in detail. At these elements the repre semtait
knowledge and the search for solutions is focused.

| Course: | Database |
ID: VU-DB1
Authors: To be announced
ECTS: 6

Classification:| 1.2.2
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Description: | In this college some general principles and important aspec

of relational database management systems (Dbms) aredreat

Among others we talk about: the terms database, DBMS|and
ARE, the several types of users of DBMS, DBMS architecture
(particularly the three layers architecture of ANSI/spadate in-
dependence, the (E)ER data model, the relational modedyriiy
requirements, a classification of constraints, the thrpesyf re-
lational question languages (relational algebra, tupebdas and
domain calculus), SQL, database design and standardizate
ory, catalog and DD/D (dates dictionary/directory). Alsgegy
processing and optimization, operations, recovery andumen
rency control are addressed.
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Courses from UKarl

| Course: | Basics of Computer Science | (Grundlagen der Informatik ) |
ID: KA:CS1
Authors: Studer, Sure
ECTS: 6
Classification:) 1.1.1.1,1.2.1.2,1.2.1.4
Description: | This course lays the computer science foundations reqtianed
the Semantic Web. It deals with the following topics: obje
oriented modeling in UML, logic (propositional calculuststt
order predicate logic, boolean algebra), algorithms (erogs,
testing), algorithms for searching and sorting (Quickskligap-
sort, etc.), and dynamic data structures (trees, queuasksst
etc.). The course will be held in German.
| Course: | Applied Informatics | (Angewandte Informatik 1)
ID: KA:AIL
Authors: Stucky, Studer
ECTS: 4.5
Classification:| 1.1.1.2,1.2.1.1.,1.2.1.2,1.2.1.3
Description: | Design and implementation of information systems of défer
kind are always based on similar approaches: analysis ahxthe
isting system, conceptual modeling of the target systeohfeed-
back with users and other participants in all phases. Maghrpr
inaries are the right modeling concepts. This course maidhy
dresses the early phases of the development of databasst®ab
information systems, distributed systems for informasiervices,
intelligent systems, and software systems in general. Napn
ics are modeling concepts and diagram techniques for ther-dj
ent aspects of system design, e.g., data, object relatps)sind
processes. These application oriented concepts are deatignt
based on mathematically formulated models like descndbg-
ics, UML, relational models, and Petri nets. The course hall
held in German.
| Course: | Applied Informatics Il (Angewandte Informatik I1)
ID: KA:AI2
Authors: Schmeck
ECTS: 4.5

22

Classification:

1.31,1311,1.31.2,1.3.1.3,1.3.1.4,1.3.3,1.33/13.5
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Description: | This course will cover various facets of electronic commeerc
which have to be supported by adequate and efficient informa-
tion and communication systems. After a brief introductio
e-commerce the following topics will be covered: methodsi®
scribing, representing, and exchanging documents (rgrfgoam

EDI to XML), client server architectures, and business cigjén

the WWW (applets, servlets to CORBA, J2EE and web serviges),
software agents, and security aspects. The course will loierin
German.
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3.3.2 Basic Modules - Web Infrastructure
Web Infrastructure

Description: Courses in this module may cover the basic kedgé on distributed sys-
tems, network technologies, internet technologies, ne@®lvices, and security.

Courses from FUB

| Course: | Computer Networks
ID: BZ-
Authors: Gabriele Gianini
ECTS: 4

Classification:
Description: | The goal of this course is to give students a clear understgnd
of the architecture and organization of communication oefke -
with emphasis on higher level protocols - and of the tradeiof
volved in network protocol design. Students will also lerose
some industry-standard design and development tools aid| pl
forms. The syllabus includes: Communication architectares
paradigms; Review of TCP/IP; Socket Programming in Java; |Ap-
plication level protocols: SMTP, HTTP; Web Service Proisco
SOAP, WSDL, UDDI; The J2EE platform.

| Course: | Internet Technologies |I
ID: BZ-

Authors: Alberto Sillitti

ECTS: 4

Classification:
Description: | The goal of this course is to learn how to develop web-enapled
and mobile applications using the most recent technolodibe
syllabus includes: Web applications design; Tools anddaggs
to develop web applications; Mobile applications desigogl$
and languages to develop mobile applications.

| Course: | Distributed Databases |
ID: BZ-
Authors: Thomas B. Hodel
ECTS: 4

Classification:
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Description: | The objective of the Distributed Databases course will cole
theory of distributed databases and the use of distribuédd-d
bases in business. Lab-based seminars have the objectiee [to
sign and implement concepts of a distributed database manag
ment system. The syllabus includes: Distributed DBMS Archi-
tecture; Distributed Database Design; Transaction Mamagé
Distributed Concurrency Control; Distributed DBMS Relialyiit
Parallel Database Systems; Current Issues.

| Course: | Mobile Services |
ID: BZ-
Authors: Igor Timko
ECTS: 4

Classification:
Description: | The goal of the course to is to provide the students with atprac
cal, hands-on experience with a database management sihstem
supports moving objects, and knowledge on the databasedkch
ogy for moving objects in general. The syllabus includeston
duction to Moving Objects Databases; Modeling and Querying
Current Movement; Modeling and Querying History of Move-

ment; Data Structures and Algorithms for Moving Objects@y,p
Spatio-Temporal Indexing; Modeling and Querying Moving-Qb
jects in Networks.

| Course: | Systems Security |
ID: Bz-
Authors: Sabrina De Capitani Di Vimercati
ECTS: 4

Classification:
Description: | This course is designed to develop knowledge and skillsdouns
rity of distributed computer systems. In particular, theinmzb-

jectives of this course are to systematically study theppenci-

ples, and techniques of computer security. Students vaithiba-
sic cryptography, fundamentals of computer security,srisiced
by computer systems, security mechanisms, operatingrsysste
curity, and secure systems design principles. The counser€p
the terminology of the field and the history of the field.

Systems
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] Course: \ XML and Semistructured Databases
ID: BZ-
Authors: Andrea Call
ECTS: 4

Classification:
Description: | The objective of the XML and Semistructured Databases edars
to provide students with both theoretical and practicaMdedge
about semistructured data. In particular, the XML language-
troduced, together with a family of XML-based formalismatth
are used to query and manipulate XML documents. Specifjcally
the course will cover expressive power of XML languages and
computational complexity of tasks related to XML data, imtgga
ular XML parsing and containment of queries. Since the fasus
for a data-oriented use of XML, the course will also covehtec
niques for storing XML data in traditional relational datasles.
As for practical aspects, during this course the studertdaarn
to develop an application that queries and manipulates Xkth.d

| Course: | Digital Libraries |
ID: BZ-

Authors: Vittorio Di Tomaso

ECTS: 4

Classification:
Description: | The course 'Digital Libraries’ is aimed to students who wish
handle real-world issues of building, using and maintariarge
volumes of information in digital libraries. Students wi#arn
the fundamentals of modern information retrieval, with atipa
ular focus on how this emerging technology complements |tra-
ditional information finding skills of the librarian or arisfst.
The syllabus includes: Managing DL collections (Text encgs:
(SGML, Unicode, XML), Text analysis for searching and ciiss
cation); Fundamentals of information retrieval (Documedex-
ing, TF*IDF, Boolean retrieval model, Vector space modebfe&l
braic models); Classification (Traditional classificati@heames,
metadata types, Dublin core, Warwick framework); DL palicy
interoperability and access rights; Bibliometrics and ipla
cations; User interfaces for querying and displaying doemuisy
Evaluation; Collaborative filtering, Recommender systemg-Re
utation schilling, Authorship attribution, Plagiarismteetion.

Languages
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Courses from UPM
| Course: | Principles of distributed systems

ID: UPM-Distr.

Authors: Ricardo Jimenez Peris, Marta Patino-Martinez

ECTS: 3

Classification:| 1.3.4, 1.3.7, 2.0.1

Description: | The course will cover the foundations of distribuyed systevith

strong emphasis in the most relevant research lines in & as

well as emerging paradigms in the area. The course will start

by presenting models of distributed systems (synchronyfauitl

models). It will present the main metrics for performance an

reliability. Then, it will introduce the fundamental praphs of
distributed system, its formal definition, and main theicedtre-
sults, as well as the relation among the different problenaser
on, it will deal with one of the main building blocks for refike
distributed systems, reliable multicast or group commatne.
The formal definition of the reliable multicast propertias,well
as the proponed protocols to implement them. The course
continue with the presentation of the main consistenceator
distributed systems, as well as the protocols that impléthem.
The course will also introduce the techniques to attain higil-
ability. Finally, the course will provide an overview of thettest
research topics and trenes in the distributed systems drea.
objectives of the course are on one hand to provide a solia-f
dation for reasoning about distributed systems. On the bidoed,
to introduce the existing techniques, algorithms, andquals to
solve all these fundamental problems. The student shoaid te

model and implement distributed systems and evaluate iitsrpe

mance and reliability, as well as to reason about their ctmess.
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Courses from UniTn

| Course: | Distributed systems: design
ID: PSW
Authors: Marco Ronchetti
ECTS: 6

Classification:| 1.3.1, 1.3.7
Description: | Formative aims: At the end of the course the student will be fa
miliar with various Java-based technologies for web-batied
tributed systems. Program of the course: Web-based distrib
uted systems architectures: problems and solutions. THEPHT
protocol. DHTML: the ingredients. Introduction to the XML
world. Java technologies for the dynamic web: Servletsa Jav

Server Pages, JDBC, JNDI, Enterprise Java Beans. Application
servers. Overview of other emerging technologies. Basic |ele

ments of transactions and JTA.

| Course: | Web information retrieval
ID: PSW
Authors: XX
ECTS: 3

Classification:| 1.3.6
Description: | Formative aims: The course analyzes the research of informa
tion seeking and retrieval (IS&R) and proposes a new diractio

of integrating research in these two areas: the fields shouatd
off their separate and narrow paths and construct a new avenu
of research, where interaction between humans and machines
information acquisition, relevance and information use tre
main issues. Program of the course: Historical remarks en In
formation Retrieval. The cognitive approach. Basic concepts
keywords, query syntax, documents, indexing, precisieoal.
Lexical features, language parsing. Weighting and Matghime
Vector Space classical Model. Similarity metrics. Statssof
communication. Personal Relevance and Feedback Management
Consensual and aggregated relevance. Mathematical foomnstat
dimensionality reduction, preference relations, clustgrproba-
bilistic retrieval, bayesian networks, classification. afstive In-
formation Retrieval: effective adaptive search modelstdremce
queries, implicit feedback. Advanced topics: Logic and Ike
geometry of IR (hints).

—t
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Courses from VU

| Course: | Distributed Systems

ID: VU-DS

Authors: prof. dr. ir. M.R. van Steen

ECTS: 6

Classification:) UNKNOWN

Description: | We discuss the issues concerning the development of middéew
systems for largescale computer networks. Principlesateadlis-
cussed include communication, processes, naming, censjst
and replication, fault tolerance, and security. Thesecplas
are further explained by means of different paradigms agpli
to distributed systems: object-based systems (CORBA),jlalis
uted file systems (NFS), document-based systems (the Web
coordination-based systems (publish/subscribe systachsiai).
Explicit attention is paid to the practical feasibility asdalabil-
ity of various solutions. For this reason, experimentaséeech)
systems as well as commercially available systems arestiedy

| Course: | Network Programming |

ID: VU-NP

Authors: dr. ir. G.E.O. Pierre

ECTS: 9

Classification;) UNKNOWN

Description: | The course discusses a number of programming facilities

the development of network applications. Attention is piad
designing and implementing applications with threadskets;

for

RMI/RPC, CGI/BIN, servlets, PHP. In addition, attention is paid

to security and modern enabling technologies like peqretex
systems.
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Courses from UKarl

| Course: | Computer Networks (Telematik)

ID: KA:CNE

Authors: Zitterbart

ECTS: 8

Classification:| 1.3.7

Description: | This course is the basis for topics covering telecommuiaioat
and computer science. It covers communication systemsassich
the internet, ISDN, satellite communication, local netigofe.qg.
ethernet), and mobile communication. This includes comimun
cations engineering (with its physical aspects) and théopuods
required to enable computer communication. The courselds |he
in German.
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3.3.3 Basic Modules - Basic Semantic Web Technologies

Basic Semantic Web Technologies
Description: Courses in this module cover the basic reptaen languages for the Se-
mantic Web including XML, RDF, RDFS, and OWL

Courses from FUB

Ser-

| Course: | Semantic Web technologies

ID: Bz-

Authors: Jos de Bruijn

ECTS: 4

Classification:

Description: | The course will present the cutting-edge technologies ftioen
semantic web vision: the RDF data model; the SPARQL query
language; the OWL web ontology language; Semantic Web
vices; F-Logic for the semantic web; RuleML. A laboratory Iwil
be held with, among other things, Jena.

| Course: | Knowledge Representation |

ID: Bz-

Authors: Enrico Franconi

ECTS: 4

Classification:

Description: | The aim of the course is to provide students with an undedstan
ing of the formal foundations of classical logic-based klenlge
representation languages, and with an overview of the néago
methods for them. Most of the course will focus on descriptio
Logics and on ontology languages. Other formalisms willrbe i
troduced, such as modal logics, temporal logics and epist
logics. The syllabus includes: A review of computationaito
Knowledge Representation; Structural description logreepo-
sitional description logics; Knowledge bases; Modal Isgioog-
ics and databases.

| Course: | Knowledge Bases and Databases |

ID: Bz-

Authors: Enrico Franconi

ECTS: 4

Classification:
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Description:

This course will offer few advanced topics about the appilica
of knowledge representation technologies to databasdgmsb
this includes: information access mediated by ontoloddesa in-
tegration systems, Consistent query answering, SemantiesD
Support for Query Formulation.

32
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Courses from UPM

| Course: | Ontologies and the Semantic Web
ID: UPM-OSW
Authors: Asuncion Gomez-Perez
ECTS: 3

Classification:

Description:

1.0, 1.0.1, 1.04, 1.05, 1.0.6, 1.0.7, 2.0, 2.0.1, 2.0.2, 2.2,
221,22.2,23,23.1,2.3.2,3.6
The Semantic Web is an extension of the current Web in w

of metadata and annotations) defined and linked such thahi
be used for more effective discovery, automation, integnatnd

web services. Ontological Engineering refers to the settivia
ties that concern the ontology development process, tradamyt
life cycle, the methods and methodologies for building todees,
and the tool suites and languages that support them. Prioatg
of this course are to acquaint students, researchers aetbgevs
of information systems with the basic concepts and majares

ontologies more understandable to those computer scigmgie
neers that integrate ontologies into their informatiorteys. We
have paid special attention to the influence that ontolohge®
on the Semantic Web. Pointers to the Semantic Web appedr
the chapters, specially, in the chapter on ontology langsiamd
tools.

information is given well-defined meaning (by means of amol
gies), better enabling computers and people to work in c@epe
tion. It is based on the idea of having data on the Web (by means

reuse across various applications using, for instanceasgao

of Semantic Web and Ontological Engineering, as well as tkema

hich

tc

e

in al
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Courses from Un

iTn

| Course:

| Web Languages

ID:

Authors:
ECTS:
Classification:
Description:

PSW

Maurizio Marchese, Marco Pistore

12

1.3.4,2.0.1,2.0.2,2.3.1

Program of the course:

Introduction to Web-services: The Concept of software aga

istics
Review to Distributed Computing Infrastructure: Interneb-P

Middleware, Message based Forms of Middleware, EventeDr
Processing Mechanisms , Message Oriented Middlewareyrint
tion brokers, Transaction Oriented Middleware

in the service-oriented architecture, Operations in theice
oriented architecture (Publish, Find, Bind), Aggregatedises

Languages for Web Services: SOAP: Simple Object Access
tocol; WSDL: Web Services Description Language, UDDI: U
versal Description, Discovery, and Integration, WSDL to UD
Mapping Model; RDF: Resource Description Framework

Ontology Language
Implementing Web-services: Leading vendors’ approacheb-v
services
Business processes and web services: composing web se
into business processes; BPEL: the Business Process E
tion Language; BPEL and WSDL; communication primitives
BPEL; conditional, concurrent and iterative processing ifeBP|
fault handling, process scopes, and compensation in BPE$:
sage correlation in BPEL; event handling in BPEL.
Coordination of web services: choreography and orchestra
web service choreography languages; web service cooialin
and web service transactions.

Semantic web services: extending web service descriptiths
semantic annotations; the OWL-S language; defining cong
web services in OWL-S

34

tocols, Middleware, The Client/Server Model, Charactesssti
of Inter-Process Communication, Non-message based Forms of

1)

The service-oriented architecture (SOA): Roles of inteoact

se

vice, What are web services? Web services: types and characte

r

\Y

Pro-
ni-
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modeling meta-data about the resources of the web: OWL: Web

<
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Courses from VU

| Course: | Web-based knowledge representation
ID: VU-WKR
Authors: prof. dr. F.A.H. van Harmelen
ECTS: 6
Classification:| 1.3.1.1,1.3.1.2,1.3.1.3,1.3.1.4, 2.1, 2.2.1, 2.3.1122.7.6
Description: | The WWW offers large possibilities for the use of existing and
new knowledge representation techniques. An importantigim
to transform the current web (pages which are intended fer hu
man readers) to a web in which knowledge has been modglled
explicitly, so that these can be used by machines. This isnan i
portant step to the realization of more intelligent seanttirees,
information filters, adaptive Internet sites, etc. In thisicse we
treat a number of techniques which can be seen to be the Basis o
this new generation of the web: techniques (for examplelonto
gies), stadard model web techniques such as XML, and knowl-
edge representation languages for use on the web (RDF, OWL).
This course discusses also a number of application scanatioh
as e commerce, search and navigation, and format-independe
publish.
| Course: | Information Retrieval |
ID: VU-IR
Authors: To be announced
ECTS: 6
Classification:| 1.2, 1.2.1, 3.1
Description: | To be given.
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Courses from UKarl

| Course: | Intelligent Systems in the WWW (Intelligente Systeme im WWW
ID: KA:ISW
Authors: Hitzler, Sure
ECTS: 4.5

Classification:

1.1.13,1.1.15,131,13.1.1,,1.3.1.2,2.1,2.21223, 2.3.1,
24,24.1,24.2,243,2.4.4,2.7

Description: | For the future web knowledge in electronic commerce and-inte
net portals plays a key role. However, knowledge can only be
imparted using semantics. The “Semantic Web”, an expressio
coined by Tim Berners-Lee, the inventor of the World Wide Web,
describes the intelligent application of the WWW for the trans
mission and exchange of content, both comprehensible for pe
ple and machines. Basis for the Semantic Web are methods|from
conceptual modeling, database programming, and artifidial-
ligence, from which innovative technologies and serviaagetbp
to share knowledge in an easier way. In specific, XML, RDF(S),
and OWL will be introduced. Logics and rules are another gore
topic. This course covers the mentioned areas and shows how
software agents of the Semantic Web can be applied to kngeled
portals, for B2B, and B2C. The course will be held in German.

| Course: | Knowledge Discovery |

ID: KA:KDD

Authors: Abecker

ECTS: 4.5

Classification:| 1.3.2,1.3.6

Description: | This course gives an overview of methods for knowledge gener
tion from structured data and text. This includes: techesyior
preprocessing and integration of data (e.g., in data waissy),
OLAP-techniques for the interactive analysis of large dapms-
itories, (semi-)automatic approaches for knowledge gditar
from structured data, and methods for knowledge extraétamn
text. The focus of this course lies on machine learning |ap-
proaches. Its application will be shown through concretamex
ples. The course will be held in German.

Course: Dynamic and Interoperable Systems in Knowledge Management
(Dynamische und Interoperable Systeme im Wissensmanateme

| ID: | KADDIS |
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Authors:
ECTS:
Classification:
Description:

Sure

4.5
1.34,2.1,34,35,3.6
This course lies a focus on dynamic and interoperable system
knowledge management. In specific, the following topicd el
treated: web services, peer-to-peer, grids, workflowsplogtes
and metadata. The course will be held in German.
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3.3.4 Basic Modules - Formal Foundations of Knowledge Represen-
tation

Formal Foundations of Knowledge Representation

Description: Courses in this module may cover the basic kedggé on logic, formal
methods, knowledge representation and reasoning, théopngputing

Courses from FUB

| Course: | Theory of Computing
ID: BZ-
Authors: Diego Calvanese
ECTS: 8

Classification:
Description: | The objective of the Theory of Computing course is to intraduc
and study abstract, mathematical models of computatioch(su
as finite state machines, push down machines, and Turing ma-
chines), and to use the abstract machine models to studyihe a
ity to solve computational problems, by identifying bote tim-
trinsic limitations of computing devices, and the pradtioai-
tations due to limited availability of resources (time apace).
A second objective is to show how to reason and prove prop-
erties about computing in a precise, formal, abstract waye T
syllabus includes: Regular languages (finite automata amat re
lar expressions); Context-free languages (context-framgrars,
pushdown automata); Turing Machines; Undecidability; Camp
tational complexity; NP-completeness; Polynomial hiengr

| Course: | Knowledge Representation |
ID: BZ-
Authors: Enrico Franconi
ECTS: 4

Classification:
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Description:

The aim of the course is to provide students with an undedstan
ing of the formal foundations of classical logic-based klenlge
representation languages, and with an overview of the néag
methods for them. Most of the course will focus on descriptio
Logics and on ontology languages. Other formalisms will
troduced, such as modal logics, temporal logics and epistem
logics. The syllabus includes: A review of computationalito
Knowledge Representation; Structural description logriepo-
sitional description logics; Knowledge bases; Modal Isgicog-
ics and databases.

| Course:

| Computational Logic |

ID:

Authors:
ECTS:
Classification:

Bz-

Pablo Fillottrani

4

There are no prerequisites in terms of courses to attendeStsi
must be familiar with propositional and first order logicdanust
have practical experience in logic programming. ObjestiVhe
objective of this course is to offer a comprehensive intabidun

of the methods and techniques in Computational Logic. Algo
the course has a formal background, it includes a strongdipad
part in using automated tools and with a review of applicetic
The syllabus includes: Computational Logic: motivation anel

portance of the field; Propositional and First Order Logie- d
duction, proof theory, automated theorem proving; Higheded
Logic; Induction and Abduction; Non-monotonic reasoniAg:

plications of Computational Logic.

O \) C

Description:
| Course: | Non-classical Logics
ID: Bz-
Authors: Rosella Gennari
ECTS: 4

Classification:
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Description:

Modal logic is usually viewed as the logic of 'necessity’ inip
losophy, and of 'provability’ in mathematics. But computer-
ence has advocated another view: that of modal languages as
compact yet expressive languages for describing reldtgina-
tures. In fact relational structures — hence modal logice—ali
the core of computer science areas such as computatiogaidi
tics, planning and (concurrent) program verification. Tdosrse
will present the basics of modal logic, emphasizing its s
and computational properties. The syllabus includes: Basie
cepts: relational structures, in particular transitiostsyns an
trees; modal languages; semantics of modal logics; prosf|sy
tems for modal logics; Models and satisfiability:basic made-
struction techniques; simulations and bisimulations;staadard
translation; Frames and validity; Soundness and compsteof
the basic modal logic; Decidability of the basic modal logic

| Course:

Formal Methods \

ID:

Authors:
ECTS:
Classification:
Description:

BZ-
Alessandro Artale
4

In this module students will develop a deeper understandfng
technologies based on applying formal methods for the fpeci
cation and verification of hardware systems. Students ealin
the most important techniques based on Model Checking tdchec
properties of a system. In particular, the student will be &bun-
derstand how to formally specify an hardware system by means
of transition systems and how to express computation ptiege
by means of formulas in Temporal Logic. Both Linear Temporal
Logic (LTL) and Computation Tree Logic (CTL) will be studied
together with efficient algorithms for model checking folamsi
in these logics. During the lab a tutorial on NuSMV will intrp
duce the student to one of the most successfull softwareinsed
industrial applications to specify and test syncronouscooment
systems and critical software.

=

| Course:

Programming Languages

ID:

Authors:
ECTS:
Classification:
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4
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Description:

The aim of the course is twofold. On one side, we aim at bui
ing substantial hands-on programming skills with LISP aR®P
LOG. On the other side, we will provide basics notions in fu
tional, logic and constraint programming. LISP: Symbolasib
functions; definitions, predicates, scoping; recursiail, recur-
sion, and iteration; lambdas; properties, a-lists, arragading
and printing; macros; memory management, destructive ilis
terpretation and compilation; foundations, elementsmotida ca-
clulus. PROLOG: Facts, rules and queries; matching andfproo
search; recursion; terms; cuts and negation; databasgumani
lation; collecting solutions; working with files. CONSTRAIN
LOGIC PROGRAMMING: Semantics of logic programs; can-
straints; constraint handling rules; principles of coaistirsolving
(variable elimination, local consistency); examples ofmooon
constraint systems (Boolean, linear polynomilal, finite dams,
interval).
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Courses from UPM

Courses from UniTn

| Course: | Mathematical logic
ID: PSW
Authors: Stefano Baratella
ECTS: 6

Classification:| 1.1.1
Description: | Formative aims: Formal methods are increasingly used as pow
erful specification, verification and early debugging meghm
the development of industrial SW and HW systems. This course
provides an introduction to Formal Techniques and Tools| for
the specification and verification of Hardware and Softwadaé p
forms. Apart from an introduction on formal techniques ameirt
benefits, the course will concentrate mainly on formal veai
tion and techniques and, in particular, on Model Checking (MC)
A laboratory will be given in which the students will expere
MC techniques by means of the MC NuSMV and SPIN.
Program of the course: The course covers propositionat,ogi
first order logic and basic modal logics. Topics in logic urdz
syntax, semantics, models, logical entailment, proofsndoess
completeness, and decidability. Reasoning methods incheale
truth table method, natural deduction, the Davis-Putnantegs
dure, resolution and tableaux methods.

| Course: | Formal Methods |
ID: PSW
Authors: Roberto Sebastiani
ECTS: 12

Classification:| 1.1.3
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Description:

Formative aims: Making students capable to use the basic
methodologies for representing knowledge in a computerfan
performing automated inference on it. To reach the goal, Wie
provide a rigorous introduction to logic form a represaptal
and computational perspective.

Program of the course: The main topics presented in the €

are:

Introduction on formal techniques and their benefits
Formal specification & formal validation

Model Checking (MC)

Temporal logics: LTL & CTL

Ordered Binary Decision Diagrams (OBDDs)
Explicit-State MC, LTL MC

Symbolic MC, CTL MC

SAT-based MC,

advanced techniques like:

— abstraction in MC

PSL/sugar

MC with Timed and Hybrid Systems
verification of RTL circuits

SW verification

09

w

Durs
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Courses from VU

| Course: | Automated Reasoning for Al |
ID: VU-AR
Authors: dr. K.S. Schlobach, dr. H.E. Wache, prof. dr. F.A.H. van Harm
len
ECTS: 6

Classification:| 1.1.1.2,1.1.3
Description: | The course will be structured in three modules. In each cfdhe
modules a practical problem will be introduced, a logicdzhep-
resentation proposed, and the basic techniques for autdmes-
soning in this language studied in a practical, hands on, way
In a nutshell, we plan to cover:

1. Propositional Logic for scheduling, and satisfiabilifbyeck-
ing with Davis Putnam,

2. Allens interval logic for Planning, with constraint piaga-
tion in Temporal Constraint Networks, and

3. Description logics for classification, with Tableau cdilc
for subsumption.

| Course: | Advanced Logics
ID: VU-AL
Authors: dr. R.C. de Vrijer
ECTS: 4

Classification:| 1.1.1.4,1.1.3
Description: | Modal logic are already shortly introduced in the courseomt
duction logic. This course deepens the insight and skillaaalal
logic, with a view to applications in data processing andiei!
intelligence.

Modal logic exists in several variants, for example timeidog
logic, dynamic logic, deontische logic. All these forms aakeir
own specific applications. But the theoretical frameworklis| a
ways the same: Kripke-models with possible worlds. Impdrta
technical appliances for investigating modal logic are pam
isons of Kripke models.
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Courses from UKarl

Course: Intelligent Systems in the WWW (Advanced) (IntelligenséeBye
im WWW II)

ID: KA:IS2

Authors: Hitzler, Sure

ECTS: 4.5

Classification: 1.1,1.1.1,1.1.2,1.1.3

Description: | Goal of this course will be to extend knowledge on logics and
reasoning. The course will be held in German.
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3.3.5 Basic Modules - Information and Knowledge Systems
Information and Knowledge Systems

Description: Courses in this module may cover the basic kedgé¢ on knowledge man-
agement, information systems, advanced database tegmemleemistructured data.

Courses from FUB

| Course: | Knowledge Bases and Databases
ID: BZ-
Authors: Enrico Franconi
ECTS: 4

Classification:
Description: | This course will offer few advanced topics about the apgilca
of knowledge representation technologies to databasdgunsb
this includes: information access mediated by ontolodiesa in-
tegration systems, Consistent query answering, SemantisD
Support for Query Formulation.

] Course: \ XML and Semistructured Databases
ID: BZ-
Authors: Andrea Call
ECTS: 4

Classification:
Description: | The objective of the XML and Semistructured Databases easrs
to provide students with both theoretical and practicaMdedge
about semistructured data. In particular, the XML languagde-
troduced, together with a family of XML-based formalismaith
are used to query and manipulate XML documents. Specifjcally
the course will cover expressive power of XML languages and
computational complexity of tasks related to XML data, imtjga
ular XML parsing and containment of queries. Since the fosus
for a data-oriented use of XML, the course will also covehtec
niques for storing XML data in traditional relational datsles.
As for practical aspects, during this course the studeritasirn
to develop an application that queries and manipulates Xkth.d

| Course: | Distributed Databases |
ID: BZ-
Authors: Thomas B. Hodel
ECTS: 4
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Classification:
Description: | The objective of the Distributed Databases course will cove
theory of distributed databases and the use of distribuédd-d
bases in business. Lab-based seminars have the objectiee [to
sign and implement concepts of a distributed database manag
ment system. The syllabus includes: Distributed DBMS Archi-
tecture; Distributed Database Design; Transaction Mamagé
Distributed Concurrency Control; Distributed DBMS Relialyiit
Parallel Database Systems; Current Issues.

| Course: | Temporal and Spatial Databases |
ID: BZ-
Authors: Johann Gamper
ECTS: 4

Classification:
Description: | New course, syllabus to be defined yet

| Course: | Foundations of Databases
ID: BZ-

Authors: Werner Nutt

ECTS: 4

Classification:
Description: | The aim of the course is to deepen the knowledge of students
about the formal concepts underlying database systemsargem
aspects such as containment and equivalence of queries|ingpd
incomplete information, information integration and exgsive
power of query languages will be considered as well as compu-
tational aspects such as evaluation, optimization, andtreg of
gueries as well as the computational complexity of selegtesty
languages. The syllabus includes: Relational query larggjag
relational calculus; Conjunctive queries, equivalencecmdain-
ment of conjunctive queries, query processing and optitoza
Datalog and recursion, datalog evaluation; Incompletermé-
tion, possible and certain answers; Information integratquery

rewriting.
| Course: | Data Warehousing and Data Mining |
ID: BZ-
Authors: Michael H. Boehlen and Arturas Mazeika
ECTS: 8

Classification:
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Description:

Enable students to understand and implement classicaltaigs
in data mining and data warehousing. The syllabus includes
sual data mining; * Statistical primer: parameter estioratqual-
ity metrics of parameter estimation, hypothesis testingyed
theorem, histograms, scatter plots, regression, Claggifical-
gorithms, Clustering algorithms, Association rules, Webing,
Spatial mining, Temporal mining, Data Warehousing, OLAR
multi-dimensional join, Data integration, Data quality.
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Courses from UPM

Courses from Un

iTn

] Course: \ Organizational Information Systems

ID: PSW

Authors: Yannis Velagrakis

ECTS: 6

Classification:| 1.2

Description: | Introduction — what are organizational information sys@r

The structure and operation of business organizationsnégs
processes; System and technology background; Design an
plementation of organizational information systems —facts
and processes, big bang vs phased; Training and operz:
Types of organizational information systems: Customer Relat
ship Management, Supply Chain Management, Product Lif
cle Management, Supplier Relationship Management, Emnser
Portals, Business Intelligence, Mobile Business and Mal&etp
supporting information systems..
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Courses from VU

| Course: | Knowledge Management and Modelling
ID: VU-KMM
Authors: prof. dr. J.M. Akkermans, prof. dr. A.T. Schreiber
ECTS: 6

Classification:| 1.0.1,1.0.2,2.3.2,2.7.1
Description: | Knowledge management is a relatively new discipline whiah |h
as its aim the efficiency improvement of the production fac¢to
"knowledge” and of the related business processes (kngeled
creation, distribution, application and maintenance)e Thurse
"Knowledge Management and Modelling” is concerned with the
organizational aspects of knowledge management, as weikas
guestion how knowledge can be described with the support of
modern information-modeling techniques. The notion ofgrat
based knowledge modeling is a key issue in the knowledge man-
agement process.
Students carry out a knowledge-management project in small
project groups in a problem domain and organization of @oic

| Course: | Knowledge Based Systems |
ID: VU-KBS
Authors: dr. M. Klein
ECTS: 4

Classification:| 1.1
Description: | Knowledge-based systems are viewed in this course at tvetstev
the symbol level and the knowledge level. At the symbol level
look for the representation which are able to be used to sepit¢
several types knowledge and to reason about it. The cowats tr
the representation and reasoning over time and space suwhrea
ing with uncertain or incomplete knowledge. At the knowledg
level an analysis is made of the different kind of tasks witah
be carried out by a system and of the type knowledge which is re
quired for a certain task. Examples which will be discussetlis
course are classification, configuration and diagnosise&oh of
these applications the relevant knowledge types will beudised,
as well as a number of practical systems.
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Courses from UKarl

] Course: \ Knowledge Management (Wissensmanagement)
ID: KA:KMA

Authors: Studer

ECTS: 4.5

Classification:| 1.0.1, 2.7.1

Description: | The course covers the different kinds of knowledge usedawkn
edge management, the corresponding processes (knowledge g
eration, access, and application), and methods for thezimgh-
tation of knowledge management solutions. The focus lies on
computer science methods to support knowledge management i
intranet environments, including sharing of knowledge aad-
igation of knowledge structures. This includes ontologesl
topic maps as modeling primitives, knowledge portals arsk€a
based reasoning. Further, the foundations of data waretgpus
are introduced. Typical knowledge management applicataog
discussed. The course will be held in German.

Course: Information and Knowledge Management (Informations- und
Wissensmanagement)

ID: KA:IKM

Authors: Bohm, Studer

ECTS: 4.5

Classification:| 1.2,1.2.1,1.2.2

Description: | The course is splitinto two parts: the foundations of dadelsys-
tems and knowledge management. In detail the followingcspi
will be covered: relational modeling (dependencies, ndizaa
tion), SQL, object-oriented modeling (ODMG standard) adbaise
development (mapping of conceptual to logical modelshdis
actions, architecture and implementation of databaseeissst
ontology-based knowledge management, topic maps, casetpa
reasoning, and knowledge management applications. Theepu
will be held in German.

555

| Course: | Database Systems (Datenbanksysteme)
ID: KA:DBS

Authors: Stucky

ECTS: 4.5

Classification:| 1.2.2
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Description:

Database systems (DBS) play a central role in today’s enseor
Internal and external data are stored and applied throutdy da
bases. The correct administration and organization ofdata
allows simultaneous access of several users. It is the brgan
zational and operational basis for the complete workflond |an
processes within the enterprise. The course introducehdosy
of databases (relational model, distributed data modetahchi-
cal model), includes the database languages and systenssjc
ers object-oriented databases, introduces the basics lotisau-
access, and the physical data organization. Further,dlygata-
base problems such as correctness and integrity, recopggons,
and synchronization of parallel transactions are adddes$ée
course will be held in German.

(@)

| Course:

Database Systems and XML (Datenbanksysteme und XML) \

ID:

Authors:
ECTS:
Classification:
Description:

KA:DBX

Oberweis

4.5
1.22,13.1,1.3.1.1,131.2,1.3.1.3,1.3.14
Databases have been proven successfully for the management
large amounts of data. The oldest database model, the ¢cherar

cal model, has been replaced through other models such as the
relational or object-oriented model. However, in the lasang
it has again gained importance, especially through the reskt
ble Markup Language (XML). XML is a data format to represent
semi-structured data. The consistent and reliable staty®L
documents requires databases able to cope with these. ol
will cover the following topics: XML query languages, stgeaof
XML-documents, indexing of XML-documents, and general-cpn
cepts of XML-oriented database systems. The course wilklta |h
in German.
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3.3.6 Advanced Modules - FUB
Advanced Module - Language and Communication Technologies

Language and Communication Technologies

Keywords: grammar formalisms, computer lexicographyoiinfation retrieval, mathe-
matical methods and logic, linguistics

Description: The module was designed with input from indugtofessionals to give stu-
dents a solid foundation in language and communicatiomiaolgies so that they will be
able to grow and change along with this rapidly developing exciting discipline. Stu-
dents will gain knowledge of fundamental techniques in spead language processing
and their application in domains such as semantic web alligiraries, question answer-
ing, dialogue systems, machine translation and informatatrieval. In particular, this
module provides extended knowledge of the modern formguage and grammar theo-
ries and the methodology and techniques of language déearips well as the ability to
implement them in Computational Linguistics.

Structure:
| Course: | Computational Linguistics
ID: BZ-
Authors: Raffaella Bernardi
ECTS: 4

Classification:
Description: | This course presents a graduate-level introduction toraklan-
guage processing, the primary concern of which is the stddy o
human language use from a computational perspective. Time|pr

cipal objectives of the course are to provide students wiifoad
overview of the field, and prepare them for further study com-
putational linguistics. No previous knowledge of lingigsthe-
ory and linguistic applications is assumed. The syllabukiotes:
Ambiguity, History of the field, Phonology, Morphology, Sgx,
Semantics, Pragmatics, Formal Languages and Finte State Au
tonoma, Formal Grammars, Parsing, NLP and Logic.

| Course: | Introduction to linguistics
ID: BZ-

Authors: Daniela Veronesi

ECTS: 4

Classification:
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Description: | The course provides a general introduction to linguistics &
the different levels of linguistic analysis and aims at ggistu-
dents a theoretical background for further work in compate
applications. Students are introduced to the core areasrafrgl
linguistics such as phonetics and phonology, morphologyax
and semantics. Textual and pragmatic aspects will also be ad
dressed. Particular attention will be given to links betwaspects
of general linguistics and CL work. Lectures will be integichby
exercise sessions, wich will give students the opportunigpply
theoretical notions to specific aspects of languages anancem
nicative events by analysing and working with spoken antteri
texts in English, Italian and/or German.

| Course: | Digital Libraries
ID: BZ-
Authors: Vittorio Di Tomaso
ECTS: 4

Classification:
Description: | The course 'Digital Libraries’ is aimed to students who wish
handle real-world issues of building, using and maintajriarge
volumes of information in digital libraries. Students wi#arn
the fundamentals of modern information retrieval, with atipa
ular focus on how this emerging technology complements |tra-
ditional information finding skills of the librarian or arisist.
The syllabus includes: Managing DL collections (Text enogs:
(SGML, Unicode, XML), Text analysis for searching and cifiss
cation); Fundamentals of information retrieval (Documiedex-
ing, TF*IDF, Boolean retrieval model, Vector space modebel
braic models); Classification (Traditional classificati@mames,
metadata types, Dublin core, Warwick framework); DL palicy
interoperability and access rights; Bibliometrics and ipla
cations; User interfaces for querying and displaying doeuist
Evaluation; Collaborative filtering, Recommender systemg-Re
utation schilling, Authorship attribution, Plagiarismteetion.

| Course: | Human Computer Interaction |
ID: BZ-
Authors: Andrea Molinari
ECTS: 4

Classification:
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Description:

The course wants to stress the importance of good intertaod
the relationship of interface design to effective humaagraction
with computers. The course is concerned with design, imeten
tation, and evaluation of software interfaces. On comghetf the
course, the participant will have theoretical knowledge prac-
tical experiences in the fundamental aspects of desiginimge-

menting and evaluating software interfaces. Theoretiealsdec-
tures will be augmented by case studies of interface suesessl
failures. The course will also introduce the participamdoel in-

terfaces that go beyond what we normally see in today’s gcap
user interfaces. An important part of the course will be degdo

the study and commenting of ACM and IEEE papers taken f
latest HCI conferences.

| Course:

Intelligent Interfaces

ID:

Authors:
ECTS:
Classification:
Description:

BZ-
Massimo Zancanaro, Fabio Pianesi
4

Multimodal Intelligent Interfaces represent an emergingern-
disciplinary research direction, involving spoken langeain-
derstanding, natural language understanding, image $80g
computer vision, pattern recognition, experimental psyatyy,
and others. These technologies aim at efficient, conveaiedt
natural interaction and communication between computeds
human users, thus reaching the ultimate goal of enablingst
to interact with computers using everyday skills. The ceuns
tends to provide an overview of the issues in design and atialu
of Multimodal Intelligent Interfaces with particular emguis on
the life-cycle. The program will cover the topics of multida,
tangible and conversational interfaces with special ersighan
the need of informed design and evaluation. Topics are edv
from a broad multidisciplinary perspective, with an emphas
real-world users and usage contexts. In addition to wedklyse
room lectures, guest lectures, and discussion, this atedsdes
a hands-on practicum component in which students parteipg
state-of-the-art research and interface design to compléeam
project.

| Course:

| Text Processing |

ID:
Authors:

Bz-
Bernardo Magnini
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ECTS: 4
Classification:
Description: | Understanding the content expressed by written texts istloa
more challenging topic in Artificial Intelligence as well asru-
cial area of technological development in Information Asxe
The course will provide basic notions in Text Processingetc
ing to both data-driven and knowledge-based methodolagids
technologies. Students will be introduced to text procestch-
nologies, from morpho-syntactic analysis to content &ioa.
Implemented tools and application scenarios will servexasne
plification of concrete use of fundamental techniques. Tthese
will review basic methods and technological achievementext
processing and content extraction from texts. State of g1 a
proaches in Part of Speech Tagging, Shallow Parsing, Tetmin
ogy Recognition, Named Entities Recognition and Word Sense
Disambiguation will be addressed in depth.

11%

Advanced Module - Information Systems

Information Systems

Keywords: Foundations of databases, advanced datababea#ipps, digital libraries,
distributed information systems Description: This modailas to provide students with
a detailed theoretical and practical knowledge of how adedrdatabase management
systems (DBMS) are implemented, how efficient applicatiomsdesigned and imple-
mented to work on DBMS, and how DBMS may be linked to form distietol database
systems. Structure:

| Course: | Digital Libraries |
ID: BZ-
Authors: Vittorio Di Tomaso
ECTS: 4

Classification:
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Description:

The course 'Digital Libraries’ is aimed to students who wish
handle real-world issues of building, using and maintagjriarge
volumes of information in digital libraries. Students wi#arn
the fundamentals of modern information retrieval, with atipa
ular focus on how this emerging technology complements
ditional information finding skills of the librarian or arisfst.

The syllabus includes: Managing DL collections (Text enogs:

(SGML, Unicode, XML), Text analysis for searching and cifiss
cation); Fundamentals of information retrieval (Documianiex-
ing, TF*IDF, Boolean retrieval model, Vector space modebe
braic models); Classification (Traditional classificati@hemes,

interoperability and access rights; Bibliometrics and ipla
cations; User interfaces for querying and displaying doemuist

utation schilling, Authorship attribution, Plagiarismteetion.

| Course:

\ XML and Semistructured Databases \

ID:

Authors:
ECTS:
Classification:
Description:

BZ-
Andrea Call
4

to provide students with both theoretical and practicaMdedge
about semistructured data. In particular, the XML languagde-

computational complexity of tasks related to XML data, imtgga
ular XML parsing and containment of queries. Since the fasu

niques for storing XML data in traditional relational dasles.
As for practical aspects, during this course the studerit$eairn
to develop an application that queries and manipulates Xkth.d

| Course:

Foundations of Databases \

ID:

Authors:
ECTS:
Classification:

BZ-
Werner Nutt
4

KWEB/2005/D3.2.4/v1.0 January 28th, 2006
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Evaluation; Collaborative filtering, Recommender system®-Re

The objective of the XML and Semistructured Databases edars

troduced, together with a family of XML-based formalismatth
are used to query and manipulate XML documents. Specifjcally
the course will cover expressive power of XML languages and

for a data-oriented use of XML, the course will also covehtec
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Description:

The aim of the course is to deepen the knowledge of students
about the formal concepts underlying database systemsargi
aspects such as containment and equivalence of queries|ing
incomplete information, information integration and exgsive
power of query languages will be considered as well as compu-
tational aspects such as evaluation, optimization, andtreg of
gueries as well as the computational complexity of selegtesty
languages. The syllabus includes: Relational query larggjag
relational calculus; Conjunctive queries, equivalencecmdain-
ment of conjunctive queries, query processing and optitoza
Datalog and recursion, datalog evaluation; Incompletermé-
tion, possible and certain answers; Information integratquery
rewriting.

| Course:

Data Warehousing and Data Mining \

ID:

Authors:
ECTS:
Classification:
Description:

BZ-
Michael H. Boehlen and Arturas Mazeika
8

Enable students to understand and implement classicaltaigs
in data mining and data warehousing. The syllabus includes
sual data mining; Statistical primer: parameter estinmatgual-
ity metrics of parameter estimation, hypothesis testingye:
theorem, histograms, scatter plots, regression, Clagsifical-
gorithms, Clustering algorithms, Association rules, Webing,
Spatial mining, Temporal mining, Data Warehousing, OLART
multi-dimensional join, Data integration, Data quality.

5

| Course:

Distributed Databases \

ID:

Authors:
ECTS:
Classification:
Description:

BZ-
Thomas B. Hodel
4

The objective of the Distributed Databases course will cohve
theory of distributed databases and the use of distribuédd-d
bases in business. Lab-based seminars have the objectiee [to

sign and implement concepts of a distributed database manag
ment system. The syllabus includes: Distributed DBMS Archi-
tecture; Distributed Database Design; Transaction Mamagé
Distributed Concurrency Control; Distributed DBMS Relialyiit
Parallel Database Systems; Current Issues.
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| Course: | Temporal and Spatial Databases
ID: BZ-
Authors: Johann Gamper
ECTS: 4

Classification:
Description: | New course, syllabus to be defined yet

Advanced Module - Formal Methods for Artificial Intelligence

Formal Methods for Atrtificial Intelligence
Keywords: Knowledge Representation, advanced logic systiEmndations of databases

Description: This module combines the study of advancech&techniques for knowl-
edge representation and reasoning, with their applicatidghe semantic web field. This
module is concerned with techniques for the declarativeesgmtation of knowledge and
inference methods based on formalized knowledge. Intredlace standard representa-
tion formalisms for various kinds of knowledge (like temalprdynamic, categorical, or
grammatical knowledge). The mathematical properties efftihmalisms are discussed.
Calculi for inferring knowledge are given and analyzed. €&lgtes for designing and
building knowledge-based systems are introduced, andcapiphs of knowledge repre-
sentation and reasoning techniques to artificial inteflags are covered. The successful
completion of this module enables students to understaddcerate knowledge repre-
sentation formalisms, to analyze, design, and use algosifior drawing inferences from
formal knowledge, and to build and apply knowledge-basatesys.

Structure:
| Course: | Knowledge Bases and Databases
ID: BZ-
Authors: Enrico Franconi
ECTS: 4

Classification:
Description: | This course will offer few advanced topics about the apgica
of knowledge representation technologies to databasdgunsb
this includes: information access mediated by ontolodiesa in-
tegration systems, Consistent query answering, SemantsD
Support for Query Formulation.

| Course: | Non-classical Logics
ID: BZ-
Authors: Rosella Gennari
ECTS: 4
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Classification:
Description: | Modal logic is usually viewed as the logic of 'necessity’ ihip
losophy, and of 'provability’ in mathematics. But computer-

ence has advocated another view: that of modal languages as
compact yet expressive languages for describing reldtging-
tures. In fact relational structures — hence modal logice—ali

the core of computer science areas such as computatiogaidt

tics, planning and (concurrent) program verification. Tdosrse

will present the basics of modal logic, emphasizing its s

and computational properties. The syllabus includes: Basie
cepts: relational structures, in particular transitiosteyns an
trees; modal languages; semantics of modal logics; prosf|sy
tems for modal logics; Models and satisfiability:basic made-
struction techniques; simulations and bisimulations;staadard
translation; Frames and validity; Soundness and comsteof

the basic modal logic; Decidability of the basic modal logic

| Course: | Semantic Web technologies |
ID: BZ-
Authors: Jos de Bruijn
ECTS: 4

Classification:
Description: | The course will present the cutting-edge technologies ftioen
semantic web vision: the RDF data model; the SPARQL query
language; the OWL web ontology language; Semantic Web (Ser-
vices; F-Logic for the semantic web; RuleML. A laboratory Iwil
be held with, among other things, Jena.

| Course: | Computational Linguistics |
ID: BZ-
Authors: Raffaella Bernardi
ECTS: 4

Classification:

60 January 28th, 2006 KWEB/2005/D3.2.4/v1.0



D3.2.4 Joint curriculum for a shared masters program

IST ProjecR0B#-507482

Description:

This course presents a graduate-level introduction toraklan-

guage processing, the primary concern of which is the stidid
human language use from a computational perspective. Time
cipal objectives of the course are to provide students wittoad
overview of the field, and prepare them for further study cg
putational linguistics. No previous knowledge of lingigsthe-

ory and linguistic applications is assumed. The syllabukiotes:
Ambiguity, History of the field, Phonology, Morphology, Sg,

Semantics, Pragmatics, Formal Languages and Finte Statg
tonoma, Formal Grammars, Parsing, NLP and Logic.

| Course:

\ XML and Semistructured Databases

ID:

Authors:
ECTS:
Classification:
Description:

BZ-
Andrea Call
4

The objective of the XML and Semistructured Databases eaar
to provide students with both theoretical and practicaMdedge
about semistructured data. In particular, the XML languagde-
troduced, together with a family of XML-based formalismatt
are used to query and manipulate XML documents. Specifjc
the course will cover expressive power of XML languages
computational complexity of tasks related to XML data, imtjga
ular XML parsing and containment of queries. Since the fasu
for a data-oriented use of XML, the course will also covehte
niques for storing XML data in traditional relational dasles.
As for practical aspects, during this course the studerit$eairn
to develop an application that queries and manipulates X®th.q

| Course:

Knowledge Representation \

ID:

Authors:
ECTS:
Classification:

BZ-
Enrico Franconi
4

KWEB/2005/D3.2.4/v1.0 January 28th, 2006

y o
pr

Dm-

5 Au

ally
and

S

]

61



3. COURSES FOR THE CURRICULUM

Description:

The aim of the course is to provide students with an undedstan
ing of the formal foundations of classical logic-based klenlge
representation languages, and with an overview of the néag
methods for them. Most of the course will focus on descriptio
Logics and on ontology languages. Other formalisms will
troduced, such as modal logics, temporal logics and epistem
logics. The syllabus includes: A review of computationalito
Knowledge Representation; Structural description logriepo-
sitional description logics; Knowledge bases; Modal Isgicog-
ics and databases.

|

Course:

Foundations of Databases \

ID:

Authors:
ECTS:
Classification:
Description:

BZ-
Werner Nutt
4

The aim of the course is to deepen the knowledge of students
about the formal concepts underlying database systemsargiem
aspects such as containment and equivalence of queries|ingpd
incomplete information, information integration and exgsive
power of query languages will be considered as well as compu-
tational aspects such as evaluation, optimization, andtieg of
gueries as well as the computational complexity of selegtesty
languages. The syllabus includes: Relational query laregiag
relational calculus; Conjunctive queries, equivalenceardain-
ment of conjunctive queries, query processing and optitoza
Datalog and recursion, datalog evaluation; Incompletermé-
tion, possible and certain answers; Information integratquery
rewriting.

|

Course:

\ Advanced Statistics \

62

ID:

Authors:
ECTS:
Classification:

BZ-
Mario Fedrizzi
4
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Description:

Enable students to understand the basic inference teasand
their applications in the management of quality. The sytab

includes: Inferences based on samples: Chebyshev’s ride, th

central limit theorem, estimation with confidence intesydhe t-
statistic, one-sided and two-sided tests about a populatean;

Comparing two population means and determining the sample

size, testing the assumption of equal population varignaas-

paring two population proportions and determining the damp

size, Multinomial experiments and contingency table asialy

Nonparametric methods: the sign test for small samples @ngd f

continuous measurements, the Wilcoxon test, tests for aangp
medians; Simple linear regression: the least square agiprtee
coefficients of correlation and determination, using theleidor
prediction. Quality, processes and systems. Statistardral and
control charts, charts for monitoring the mean and the tiana

| Course:

| Advanced Algorithms

ID:

Authors:
ECTS:
Classification:
Description:

Bz-
J. Nievergelt
4

The discipline of algorithm design, analysis and impleragah
is vast, covering many different application areas, typiestn

jects to be processed, requirements, design and analygsis|te
niques. This course surveys the broad field of algorithmgesi

and analysis, emphasizing basic concepts, techniquexama-

ples. The syllabus includes: Introduction and overview. €pm
putational geometry. Graph algorithms and network optmjz

tion. Algorithm analysis techniques. Numerical algorigirhin-

ear programming. Approximation algorithms. Randomized-alg

rithms. Online algorithms and competitive analysis.
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3.3.7 Advanced Modules - UPM

| Course: | Biomedical Informatics
ID: UPM-BI
Authors: Victor Maojo Garcia
ECTS: 3

Classification:| 2.7.3, 2.7.5

Description: | The biomedical informatics tries to analyze the main protse
of the medical practice and to look for the best solutionsigis
information technology. In this area it is very importantatga,
information and knowledege management. This course gives a
overview of the biomedical informatics, and it focus maioly
research aspects more than application development aspect

\""2) 4

| Course: | Natural Language Processing |
ID: UPM-NLP
Authors: Ana Garcia Serrano
ECTS: 6

Classification:| 2.7.4, 3.1

Description: | This course covers the following issues: basic technofyga-
tologies and knowledge representations; knowledge regpive
formation agents for the semantic web; and automatic @énsl.

| Course: | Intelligent Agents and Multiagents systems |
ID: UPM-MAS
Authors: Ana Garcia Serrano
ECTS: 6

Classification:| 3.4, 3.5

Description: | The first goal of this course is to present theorical aspetxtgitze
current state of the technology used for design and devatep i
ligent agents. The second goal is related to the differemtas of
distribution and coordination which are used in multiagesys-
tems. And the third goal is to present some applications en th
area of agents and multiagents systems.

| Course: | Grid Computing |
ID: UPM-Grid
Authors: Asuncion Gomez-Perez, Maria de los Santos Perez Hernahdez,
Pilar Herrero
ECTS: 3
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Classification:| 3.6

Description: | The grid technology facilitates the resolution of probletas
costly with respect to the computation and the managemdra.| T
main advantages of the grid computing are the following ame:
limited power due to many computers on-line working togethe
and elimination of the bottleneck of some processes

| Course: | e-Commerce |
ID: UPM-e-comm
Authors: Jose Luis Mate Hernandez
ECTS: 4.5

Classification:) Unknown
Description: | This course provides an overview of the e-commerce model on
the web. The course is also focused on the market situatan, r

examples, and tools using in e-commerce.

| Course: | Design of Web Applications
ID: UPM-WebApp
Authors: Francisco M. Sanchez Moreno
ECTS: 6

Classification:) Unknown
Description: | The course is focused on instalation and configuration of web
servers, language for publishing in the web, the web program
ming, XML/SOAP protocol, java servlets and applets, and e-
commerce.
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3.3.8 Advanced Modules - UniTn

Description: At the Univers#t di Trento a rearrangement of the courses is planned for the
academic year 2006-2007. In this rearrangement, a new seticges will be offered that
will focus on Web Technologies, with a strong emphasis orSiimantic Web. At present

it is impossible to indicate precisely the courses that bdloffered, as they are being
presently decided. An indication can however be given: it e possible for students

to take an advanced module concerning mainly Semantic Welic8s and Ontology

mapping.
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3.3.9 Advanced Modules - VU

Web intelligence & Information Scienck (WISE)
Keywords: ontology engineering, applications, distrdzbartificial intelligence

Description: The intelligent Semantic Web techniques fthmbasic courses are applied
in practical situations. This includes ontology enginegrand innovative Semantic Web
applications where amongst others a small but real Sem#velt application will be
implemented. Furthermore the Semantic Web basics arededdny related techniques
like distributed reasoning (e.g. with multi-agent systgmisich to the nature of Web and
Semantic Web.

Structure: This 36 ECTS advanced module is comprised of 6sesuand one seminar.
The ECTS credit points vary from 3 to 7 depending on the course.

| Course: | E-Business Innovation |
ID: VU-BI
Authors: dr. ing. J. Gordijn, drs. E. Schulten, prof. dr. J.M. Akkemaa
ECTS: 7

Classification:| 1.3.4,2.0.1, 2.0.2
Description: | The aim of this course is to understand and systematically an
lyze the multi-disciplinary aspects (strategy, businesegsses
technology issues, implementation) involved in innovagiovith
information and communication technologies (ICT) in netkeal
businesses.

We will discuss theories and practical experiences, frdfemint
disciplines and industry sectors, covering some impontacgnt
topics in electronic business: formulation of strategysige and
evaluation of e-business models; organizational readjrfature
and perspectives of electronic business. Key topics wileke
ercised by small classroom workshops as part of an e-bisines
strategy and implementation project to be carried out bysthe

dents.
| Course: | Qualitative Research Methods for the Information Sciences |
ID: VU-RM
Authors: prof. dr. J.M. Akkermans (contact), dr. ing. J. Gordijn
ECTS: 3

Classification:) UNKNOWN
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Description:

This course helps prepare students who want to embark an

disciplinary approach to Information Systems and how the§
tion in an organizational context. Major topics are:

e developing the research questions you want to answer;

e planning your research;

tion research, ethnography);

statistical data analysis);

e IS research methods (e.g. modelling, prototyping, sim
tion, scenario analysis);

e aspects of theory formation;

¢ how do you (and others) know that your research results
valid?;

e research report writing.

|

Course:

| Ontology Engineering

ID:

Authors:
ECTS:
Classification:
Description:

VU-OE

prof. dr. A.T. Schreiber

3

1.0.1,1.0.2,1.0.3,1.0.5,1.0.7, 2.3.2
Ontologies are nowadays used in computer science a meag
share common concepts between information systems.
course is focused on theory, methods, and tools for corist
ing and/or extending ontologies for this purpose. Teackimgr
jects typically center around engineering principles,. ef@r
subtype hierarchies (backbone identification, viewpgoidisien-
sions, constraint specification), part-of structuresdsypf part-of
relations, representation of part-of relations), and uletenowl-
edge. Also, the mapping and/or integration of differenbtodies

used in practice. The assignments focus on real-life exasn
ontologies currently in use in web applications.

68

¢ qualitative research methods (e.g. interview, case sadly,

is discussed. The course contains examples of how ontslagse

thei

(Master) research. The course provides an overview angssse
ment of different scientific research methods, needed in l&-mu

e (uantitative research methods (e.g. survey, questiaanair

ula-

5 alre

ins to
This
ruc
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| Course:

| Intelligent Web Applications

ID:

Authors:
ECTS:
Classification:
Description:

VU-IWA

prof. dr. F.A.H. van Harmelen, A. Hess, R. Siebes

8

1.1.1.2,1.1.3,1.3.2,1.3.6,2.0.1, 2.0.2

The World-Wide Web today is a huge network of information
sources which was built in order to broadcast informatiarhio

turing principles are weak, many different kinds of infotioa

co-exist, and most of the information is represented astéxee
With the increasing size of the web and the availability ofvn
technologies such as mobile applications or smart devibese
is a strong need for making the information on the World W
Web accessible to computer programs which search, filter,
vert, interpret, and summarize the information for the lhi¢é
the user. The Semantic Web is a synonym for a World Wide
whose accessibility is similar to a deductive database evpss-
grams can perform well-defined operations on well-definegd
or even derive new information from existing data.

This course addresses methods to create and use such aise
Web. It extends and complements the “Web-based Knowle
Representation” course by:
I. deepening the understanding of the formal foundations
knowledge representation and reasoning on the web

A) Semantics of web languages
B) Reasoning in Semantic Web Languages

II. investigating typical application scenarios concernégth the
use of distributed and heterogeneous information on the weh

C) Information Extraction
D) Information Integration

E) Information Access

re-

man users. Consequently, most of the information on the Web
is designed to be suitable for human consumption: The struc-

e

ide
co

Neb
da

mant
2dge

5 Of

| Course:

| Behaviour Dynamics |

ID:
Authors:

VU-BD
dr. C.M. Jonker, prof. dr. J. Treur
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ECTS:
Classification:
Description:

6
UNKNOWN

behaviour in Atrtificial, Biological, Cognitive and Social sy

and complexity. During the course examples of such behay
are studied coming from software systems (e.g., knowledgé-
agent-based systems), biology (e.g., functioning of tbedlcir-
culatory system, bacteries), cognition (e.g., the dynarofcbe-
liefs, desires and intentions, emotions and feelings, dexmea-

analysed (including verification and validation), mode}lend
simulated in this course using dedicated techniques ansl too

| Course:

| Organisational Dynamics |

ID:

Authors:
ECTS:
Classification:
Description:

VU-OD

dr. M.C. Schut

6

UNKNOWN

This course is on the simulation and analysis of organinatand
their dynamics. In this respect, an organization is a s@tiabm-
putational structure for achieving controlled performeunt pur-
suit of collective goals. We study the dynamics within drigt
organizations as well as the dynamics and evolution of azgar
tional structure itself. Computational organization medsgdecify
the dynamics of information, personnel, decision respmiitses,
tasks, and resources that are distributed geographicadlytean-
porally. We consider organizations as complex, dynamiepa
tive and evolving systems. A case study example of such a
tem, as discussed in the course, involves the traditioral@uic
market. The analysis of organizational structure is exjgldifrom
internal (managerial) as well as external (market) pertspex
Regarding the latter, evolution is discussed as a mechahiat
drives organizational change from the outside. In the euas-

theory are placed in the context of organization dynamics.

| Course:

\ Advanced Research Seminar \

ID:

Authors:
ECTS:
Classification:

70

VU-AS

To be announced
6

UNKNOWN

tems. Behavioural dynamics occurs in different forms, cdste

pects of the courses on self organizing systems and ordemmza

This course teaches analysis and modeling of the dynamics of

S

ou

soning tasks). The dynamics of behaviour of such systems is

Sys-

nt
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Description:

This seminar of 6 per year credits discusses recent and +
tant research topics. The seminar has a loose form (workshop
reads/discussion group, intensive seminar over a few dayd
have been set up in a way that it is interesting for our PhD- |stu
dents (that such a seminar also can organize and teachhn
also organized around the stay of a foreign guest reseandtew
The subject circulates in principle annually. At the sammeetthis
component can be exploited as experimental test field for new
subjects which find afterwards their way in courses in thei+eg

lar masters, so that this seminar has also a cousin functidn a

spin-off for our regular education renewal.
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3.3.10 Advanced Modules - UKarl

| Course: | Semantic Grid (Seminar)
ID: KA:SGR
Authors: Sure, Studer
ECTS: 3

Classification:| 3.6
Description: | The Semantic Web is seen as a means to enrich content gn the
web with machine-processable semantics. However, uniif no
the Semantic Web mainly addresses methods and technofogies
static information, in contrast to the often dynamic sezgicOn
the other hand grid technology addresses the flexible and ¢oo
dinated sharing of resources in dynamic groups of indivM&loa
organizations. Typical problems are security aspectseved and
allocation of resources, as well as interoperability oVsms. As
different applications use different data formats, thsktes not
trivial. In this seminar we will investigate how semantiche
nologies can help to overcome these problems. This inclapes
plication scenarios from automobile industry, biotecloggl and
nature sciences. The course will be held in German.

Course: Semantic Technologies (Seminar) (Semantische Techanlqgi
Methoden und Anwendungen))

ID: KA:STE

Authors: Sure, Studer

ECTS: 3

Classification:| 3
Description: | The Semantic Web is a very active field of research. Goal sf|thi
seminar is to cover up-to-date research questions. Thésietkh
only be fixed shortly before the course starts. The courdebei
held in German.

| Course: | Knowledge Portals (Seminar)
ID: KA:KPO
Authors: Sure, Studer
ECTS: 4.5

Classification:| 1.3.7,2.7.1
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Description: | Goal of this seminar is to examine knowledge management ap-
proaches to efficiently represent large amounts of knovd

found in big enterprises or organizations. The participamitl
develop their own knowledge portals based on existing egpli
tion servers such as ZOPE or JBOSS. These portals will be| pre-
sented and evaluated towards the end of the course. Theegours
will be held in German.

| Course: | Knowledge Discovery (Seminar)
ID: KA:KDS
Authors: Sure, Studer
ECTS: 4.5

Classification:| 1.3.2, 1.3.6
Description: | This seminar focuses on deploying techniques learnt in tine|c
responding course. The participants will apply machinenieg
methods to identify relevant information from large datpas
itories. This includes the implementation in Java and areexp
imental evaluation. The results will be presented and dised
towards the end of the course. The course will be held in Germa

| Course: | Intelligent Systems in Finance (Intelligente Systeme imaride) |
ID: KA:ISF
Authors: Seese
ECTS: 4.5

Classification:| 1.3.6, 2.7.6, 3.5
Description: | A new generation of methods, generally called intelligeyg-$
tems, are currently applied for various business and fiaanci
modeling tasks; and often outperform classical statiktqa
proaches. The goal of this course is to give a well-founded in
troduction into these methods. This includes intelligasitvgare
agents, genetic algorithms, neural networks, fuzzy logxpert
systems, case-based reasoning and intelligent hybridrags
The application will focus on the financial domain such as|for
risk-management, stock quote analysis, portfolio managpeém
and economic modeling. The course will be held in German.

Course: Management of Computer Science Projects (Management von In-
formatikprojekten)

ID: KA:MCP

Authors: Stucky, Schtzle

ECTS: 4.5
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Classification:
Description:

UNKNOWN

This course will cover the conditions, influencing factoasd
methods for planning, deployment, and controlling of cotep
science projects. The following topics will be includedoject
environment and structure, expense estimation, proj&etstiuc-
ture and controlling, decision processes, negotiationl, tane
management. The course will be held in German.

=
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Chapter 4

Summary and Discussion

by VU

The curriculum for the “European Academy for Semantic weludation (EASE)”
proposed in this deliverable aims to qualify experts in teen&ntic Web area. It should
attract students with a bachelor degree in computer sciemticial intelligence or re-
lated area to study at two different European centers in 8o@/eb. The curriculum
finishes with a shared master degree implying the master@EASE partners.

The curriculum consists of three main parts. The first phg,ldasic modules, covers
the key concepts and the base for the Semantic Web technolbigg basic modules
define the basic material which will be taught by every partné€EASE. In the second
part, the advance modules, the student goes to anotheepartBASE and learn more
about their specific research skills. Advanced modules eapnand are specific for each
partner. They ensure that students will be qualified clogbedborder line of research.
The curriculum concludes (obviously) with the master prbges the last third part.

The flexible structure with its agreement on minimal ECTS itnedints provides the
necessary flexibility to integrate the parts of the existimgster programs from different
participating partners. Furthermore it allows to integrather potential partners with
interests in participating in EASE.

However, it should be noted that this curriculum should besatered as a starting
point. First many leading partners in the shared masteaiiv are currently involved in
a restructuring of the whole master programs. Therefong\were not be able to specify
the detailed program for this curriculum at this point inéinBut this curriculum should
serve as a specification of requirements which must be ceregidduring the design of
their future master programs. Second for a Erasmus Mundulgagon it is the agreed
opinion of each partner that a stronger structure is neeBatidue to the restructuring
of the master programs of many participating partners angagocurriculum can not be
defined at this moment.

The partners decided to start EASE on the base of this cluricand will try to attract
students from their home countries, Europe and outside affdeuto participate in the
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4. SUMMARY AND DISCUSSION

“European Academy for Semantic web Education (EASE)”. EA&8Ebrces that

the best students will study with the best experts in SemantiWeb.
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