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1 Final Set of Topics

1. (1 T)Model Management.

Present Koch’s approach to model management [KOCH, 2001, Chapter 6] and its foundations
(query writing). Briefly compare with other current approaches to model management, e.g.

[M ELNIK et al., 2003], [MADHAVAN et al., 2002], [POTTINGER & B ERNSTEIN, 2003].

2. (1 T)Biological Taxonomies: The Prometheus Taxonomic Model and the LITCHI Approach

Describe the Prometheus taxonomic model and the approach taken in the LITCHI project.

[PULLAN et al., 2000], [EMBURY et al., 1999], [EMBURY et al., 2001]

3. (2 T+P)Reasoning with Ontologies.

Give an overview of the FaCT description logic reasoner [HORROCKS, 1999] (what language
does it handle, what is the basic underlying calculus used, etc.) and demonstrate examples of
using FaCT in class. (If possible use in connection with [OIL , 2002])

4. (4 T) Comparative Analysis of Semantic Web Languages: OWL, RDF(S), and related for-
malisms.

Study the logic formalisms underlying OWL (description logics, first-order) and RDF(S). Pro-
vide a comparative analysis of the features of the languages (e.g., expressiveness, querying and
reasoning support)

[BAADER et al., 2003] [OWL, 2003] [HORROCKS, 2003] [RDF, 2003]

5. (4 T+P)Formal Concept Analysis: Introduction and Applications.

Provide an introduction to FCA and illustrate some applications. Demonstrate an example (e.g.,
using Toscana)

[GANTER & W ILLER , ] [BURMEISTER, 2003] [GANTER & W ILLE , 1999] [TOS, 2003]

6. (4 P+T)Semantic Web Tools.

Study OilEd and Protéǵe and do a modeling exercise (e.g., a part of [STRUIK et al., 2002] or
[NOY & M CGUINNESS, 2001]) in each of them; present the main features of the systems, their
underlying formalism, and a demo of the modeling exercise in class.

[BECHHOFERet al., 2001], [OIL , 2002], [PRO, 2003]
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7. (4 T)Ontologies in Data Integration.

Present the ontology-based mediation approach by Tzitzikas et al. [TZITZIKAS et al., 2002],
[TZITZIKAS et al., 2001] and the one used in TAMBIS [PEIM et al., 2002], [GOBLE et al., 2001].

8. (2 P+T)The GeoReference Online System and Approach.

Present the underlying theory of the model matching approach used by GeoReference Online
[L IMITED , 2002], and demonstrate examples in class.

2 Prelimimary Set of Topics

“T” and “P” stand fortheory(literature) andpracticestudies (hands-on/modeling experiment), respec-
tively. The references given under each topic are preliminary and may be reduced/extended/changed
somewhat, depending on the detailed assignment.

• Ontology Foundations and Formal Ontologies, (1–4 units T)

[GRUBER, 1993], [GUARINO & G IARETTA , 1995], [USCHOLD & GRÜNINGER, 1996],
[GUARINO, 1997], [GUARINO, 1998], [SOWA, 2000a, Chapter 2], [SOWA, 2000b], [SOWA, 2000c]
[SOWA, 2002]

• Ontologies and Information Integration, (1–2 units T)

[WACHE et al., 2001], [STUCKENSCHMIDT, 2003b], [STUCKENSCHMIDT, 2003a],
[DA SILVA et al., 2002], [PEIM et al., 2002]

[A NDRADE & SALTZ , 2000] [BRILHANTE & ROBERTSON, 2001]

• Conceptual Modeling and Ontologies for Geologic Maps, Geospatial and Geologic On-
tologies(1–4 units T+P)

[WORBOYS& D UCKHAM , 2002]

[BRODARIC & GAHEGAN, 2002]

[V ISSERet al., 2002] [FONSECAet al., 2002]

Rock classification (T+P) [STRUIK et al., 2002]

• Biological Taxonomies(1–4 units T)

[EMBURY et al., 1999], [EMBURY et al., 2001], [PULLAN et al., 2000], ...

[GRAHAM , 2001]

• Biological Pathways and other Biological Ontologies and Graph Databases(1–4 units T+P)

EcoCyc, BioCyc: [KARP, 1999], [KARP, 2000], [KARP, 2001], [BIO, 2003]

Gene Ontology: [CONSORTIUM, 2002a]

Conceptual Modeling of Genomic Information: [PATON et al., 2000]

UMLS: [UML, 2003b], [UML, 2003a]

[M CENTIRE et al., 2000], [OLKEN , 2003]

[K RISHNAMURTHY et al., 2003]
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• Semantic Web Formalisms and Tools(1–4 units T+P)

[NOY & M CGUINNESS, 2001], [FALKOVYCH et al., 2003], [OIL , 2002], [BECHHOFERet al., 2001]
[PRO, 2003]

[RDF, 2003], [OWL, 2003] [HORROCKS, 2003]

[CONSORTIUM, 2002b], [ANGELE & SURE, 2002]

• Topic Maps (1 T+P)

[XTM, 2001], ...

• Formal Concept Analysis(1–4 units T+P)

[GANTER & W ILLE , 1999], [TOS, 2003]

• Reasoning with Ontologies(1–4 units T+P)

[HORROCKS, 1999]

[OIL , 2002]

• Model Management(1–4 units T)

[M ADHAVAN et al., 2002], [MELNIK et al., 2003], [POTTINGER & B ERNSTEIN, 2003],

[K OCH, 2001, Chapter 6]

3 Some Mathematical/Logic Background

[SOWA, 2001], [SHAPIRO, 2000], [HODGES, 2001]
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