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Research Project Descriptions

REMARKS

Choosing a Topic. By 3 pm Wednesday, January 26", please send me a list, ordered by preference, of at
least 3 projects that you would like to work on (email ludaesch@ucdavis.edu with subject=ECS289F).
I will aim at accomodating your preferences as much as possible. If you have questions regarding a topic,
see me at the office hour on Wednesday (preferred) or send email.

Preparation. The project descriptions given below provide the basic information to help you decide on a
topic. However, both theory and practice projects will require follow-up meetings with me (the earlier the
better!), e.g., to discuss the focus of a given reading assignment, how to summarize the articles, or how to
approach the practice projects (some might need access to restricted resources), etc. You can meet me either
during my office hours (Wed+Fri, 11am-noon) or during additional scheduled meetings.

Teamwork. Several projects are closely related and can be done in teams of typically 2 students.

Presentation. All projects require a presentation at class (e.g., using Powerpoint slides, or for IKIEX friends
using PROSPER). In addition, theory projects require a (brief) written report, practice projects a system
demonstration (or report). Details depend on the particular project.

1 Data Integration

1.1 (T) Foundations of Data Integration & Query Rewriting

The goal of this theory project is to provide an overview of the foundations of query rewriting for data
integration, including Global-as-View (GAV) and Local-as-View (LAV) techniques. Good introductions and
the primary sources for this project are [KROCH, 2001, Chapter 3] and [LENZERINI, 2002].

1.2 (T) Special Algorithms in Data Integration

The goal of these theory projects is to study one or more specific algorithms in data integration, for example:

1.2.1 Answering Queries using Views

Here the setting is often LAYV, i.e., the content of sources is defined via views over a (virtual) global schema.
The user issues a query against the global schema and the system has to find a rewriting that uses only the
views [HALEVY, 2001], [DUSCHKA et al., 2000].

1.2.2 Answering Queries with Limited Access Patterns

Sometimes sources can only execute certain queries, e.g., given via a set of access (or binding) patterns. Thus a
query plan has to be found that observes those patterns [NASH & LUDASCHER, 2004], [DEUTSCH et al., 2005].



1.2.3 Semantic Integration

Here the goal is to study and compare recent ontology-based mediation approaches, e.g., [TZITZIKAS et al., 2002],
[PEIM et al., 2002]], and [GOBLE et al., 2001]]. In these, data integration involves “glue ontologies” in addition

to the local and global database schemas. The final list of papers is TBD and might include the above or
others from (cf. the survey [WACHE et al., 2001]).

1.2.4 Schema Matching.

In schema matching, correspondences between elements of two or more schemas need to be identified.
References include those in the special SIGMOD Record section on semantic integration [SIG, 2004] and
others.

1.3 (P) Practice of Data Integration

The goal of this project is to implement a simple GAV mediator prototype for a Global-as-View (GAV)
approach, i.e., in which query literals are successively unfolded until an executable query plan is reached.
This view unfolding is based on a standard unification algorithm. Advanced constructs, e.g. for handling
recursive views can be added. This practice project lends itself to collaboration with Project[T.1).

2 Knowledge Representation

2.1 (T) Biological Ontologies and Pathways

The goal of this theory project is to give an overview of KR techniques used to represent biological infor-
mation, e.g., the Gene Ontology [CONSORTIUM, 2002] or biological pathway databases such as EcoCyc and
BioCyc: [KARP, 1999], [KARP, 2000], [KARP, 2001], [B1O, 2003].

2.2 (T+P) Introduction to Formal Concept Analysis (FCA)

The goal of this project is to provide an introduction to FCA and some of its applications. For the practical
part, examples should be prepared using the Toscana system [GANTER & WILLE, 1999]], [BURMEISTER, 2003],
[Tos, 2003].

2.3 (T+P) Benchmarking Ontology Reasoners

The goal of this project is to use experiment with and compare a number of reasoning engines for ontolo-
gies, e.g., Racer, FaCT, Jena, Pellet, or the Jess OWL reasoner. (Note that many of these can be used within
Protégé.) [HORROCKS, 1999], [HAARSLEV & MLLER, ||, [PROGRAMME, ||, [KOPENA & REGL], ||, [MINDSWAP, |,
[PrO, 2003].

3 Scientific Workflows

Most of these projects are conducted using (and possibly extending) the Kepler scientific workflow system
[KEP, 2004]. Since Kepler extends the Ptolemy II system (PTII) [PTO, 2004], it is a good idea to install PTII
first, run a number of example models (called workflows in Kepler), and then learn how to create your own
models/workflows using the graphical user interface (Vergil) [BROOKS et al., 2004]. Then you can start
to tackle Kepler. Note that there are Kepler mailing lists and IRC channels on which Kepler developers
exchange valuable information.



3.1 (T) Dataflow Process Networks

The goal of this project is to provide an overview of the foundations of dataflow process networks; a core
reference is [LEE & PARKS, 1995].

3.2 (P) Scientific Data Analysis Workflows

The goal of this project is to study typical scientific “data analysis pipelines” (application areas include, e.g.,
from genomics or biodiversity informatics) and learn how to interface with external applications such as R
[R,2004]. Based on existing examples, a scientific workflow needs to be created that provides additional
constructs, e.g., to create an execution log to keep track of the data transformations performed, or to provide
an improved interface to R.

3.3 (P) Collection Management in Scientific Workflows

The goal of this project is to study the features of the SDSC Storage Resource Broker [SRB, 2004], e.g., file
and replica management, metadata-based querying, and authentication. An example workflow is to be
created that highlights several of these features.

3.4 (P) Data-Intensive Scientific Workflows

The goal of this project is to experiment with and compare different ways to move data in scientific work-
flows, e.g., using scp (secure copy), GridFTP [GRI, 2004], and SRB[SRB, 2004]. Kepler already includes
components for some of these or can invoke these tools via a command line. Example workflows need to
be created that show and compare the different ways of data movement.

3.5 (P) High-Throughput Scientific Workflows

The goal of this project is to study high-throughput Grid workflows, i.e., in which a large number of jobs
are executed on a remote cluster computer. The staging of files, job submission, and result fetching is con-
trolled via Kepler. The job scheduling software is NIMROD or Condor [DOUGLAS THAIN & LIVNY, 2004}
CON, 2004]. An example workflow exists on which this project can be based.
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