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Certification for Authorized Organizational Representative or Individual Applicant:
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SUMMARY OF PROPOSED WORK

Thisisarequest for an REU Supplement for NSF Grant #0414644 for 2 under graduate students.




REQUEST FOR REU SUPPLEMENT

The TANGO project involves a number of tasks that require sound judgment and understand-
ing of complex project objectives, but no advanced preparation in mathematics (beyond discrete
structures) or in computer science (beyond a reasonably solid ability to program). Assigning these
tasks to qualified undergraduates would allow the Pls and the graduate students to concentrate
on their focused research agenda: development of table-interpretation techniques, automated table
conceptualization, conceptualized schema integration, and information-extraction algorithms—all
in an effort to semi-automate the generation of ontologies.

Student Involvement

For this REU supplement, we are requesting funds for two students.

Student #1. Data Reconciliation Project

Given that we will have achieved our research objective of precisely identifying which sets of
data are to be integrated, we are left with the task of reconciling the representation of the data
values. In the spirit of always being able to manually complete any task, Student #1 would build
a simple-to-use interface that would provide for the following features.

1. Display of string values extracted from a table for a chosen lexical object set in the growing
ontology.

2. Display of multiple sets of extracted string values for lexical object sets identified as "to be
merged” in the growing ontology.

3. Access to a library of standard value canonicalization routines—translation programs that
convert external string representations to internal representations. This access would include
the ability to write code for a new canonicalization routine and add it to the library, and to
select a canonicalization routine for a lexical object set.

4. Access to a library of standard output conversion routines—translation programs to convert
internal representations to strings for output display. Likewise, this access would include the
ability to write code for a new output-conversion routine and add it to the library, and to
select an output-conversion routine for a lexical object set.

5. View and use of a side-by-side comparison interface for object-identity reconciliation.

6. View and use of a mechanism for value resolution for functional constraints.

As a step beyond manual intervention for data reconciliation, we would want to build in default
actions and suggested resolutions. Default actions would allow for full automation (at the expense
of possibly not reconciling data as an expert would), and suggested resolutions would allow for
semi-automatic user intervention to direct data reconciliation (synergistically, with as much of the
process being automated as possible).

Doing this work will help Student #1 to (1) learn about the problems involved in data recon-
ciliation, (2) see the possibilities for automating data reconciliation, and (3) be involved with Pls
and graduate students in their efforts to realize the full potential of TANGO—a grand research
objective worth pursuing.



Student #2. Project Component Integration

The graduate students on the TANGO project have been doing research on several major, in-
dependent components. Except for agreeing on interfaces for the exchange of data, however, they
have not focused on making the entire project work together. For TANGO to work properly, not
only must each component work, but also the flow among components must work, resulting in the
overall generation of an ontology. In addition, to the basic flow within the TANGO project, which
results in a generated and growing ontology, several auxiliary components can also be incorporated
into a larger project for semi-structured data management. These auxiliary components include
alternative ways of generating integratable mini-ontologies (e.g., from sibling tables in hidden web
pages and from user-specified forms); graph-layout software for managing growing ontologies; trans-
lation of our proprietary ontology representation to standard ontology representations (e.g., OWL);
tools to allow users to present data subsets in table views and form views; links to original sources
for data provenance; generation of extraction ontologies for data retrieval from unstructured and
semi-structured web pages; generation of semantic mark-up for creating semantic web pages; and
query processing software (both with standard query languages and a free-form, ontology-based
query system, as well as table-based and form-based query systems). These are all projects we
have worked on or are currently working on in our research group. We have not, however, been
able to integrate them together into a workbench of tools for semi-structured data management.

To integrate these separate projects into a unified whole, Student #2 would need to creatively
do the following.

1. Develop an overall framework for the TANGO project.

2. Add each major component of TANGO, allowing each component to operate manually, semi-
automatically, or fully automatically.

3. Design an interface to allow a user to see the creation of an ontology as a unified whole.

4. Add components for experimentation with subjects (e.g., keystroke tracking software, event
timestamps, results-evaluation views for experimenters).

5. Integrate auxiliary components into a larger workbench for managing semi-structured data.

6. Trouble-shoot the system—there will always be bugs to fix and problems to resolve.

This project involves some fascinating work for Student #2: (1) realizing the overall dream
for TANGO; (2) taking research results from disparate projects and making them work together
harmoniously; (3) opening up possibilities for larger semi-structured data management systems;
and (4) as part of the integration, having the opportunity to add insights that are more than just
the sum of the parts—as components come together, there will surely be opportunities for synergism
among the individual parts that could not have been realized within their own boundaries.

Undergraduate Mentoring Involvement

Brigham Young University attracts excellent undergraduates; its freshman profile for 2006 in-
cludes 90% with ACT scores between 24 and 30 and an average high school GPA of 3.76/4.0. BYU
is ranked 10th in the nation in the number of graduates who go on to earn doctoral degrees. Part
of the reason for this excellent record is its aggressive support for undergraduate mentoring;:

An extremely important aspect of research at BYU is the institution-wide emphasis on
mentoring undergraduates involved in research projects. Undergraduates assist faculty



with research and creative work on campus, often working in labs and co-authoring
papers with faculty members. The students’ work, which often results in presentations,
performances and publications in academic journals, provides them with key credentials
for graduate school admission or job placement. BYU undergraduates routinely win
awards for their research while competing against graduate students.

In addition to BYU’s excellent record with undergraduate research assistants, the Pls of the
TANGO project have also been personally involved in mentoring undergraduates. Co-PI Lonsdale
has had the opportunity to work extensively with undergraduate students since his arrival at BYU
in 1998. He directs three research groups that involve mostly undergraduate participants, and his
groups have been awarded four competitive mentoring environment grants from the university and
college. He has published five peer-reviewed publications with undergraduate student co-authors.
His collaborations have led to 22 conference presentations (9 at international venues) with under-
graduate student co-authors (24 different students in total). Lonsdale has also chaired or refereed
four undergraduate honors theses. He has also served as mentor for at least a dozen competitive
undergraduate individual research grants funded by the university. Although PI Embley has mostly
mentored graduate students, he has had and currently has undergraduate research assistants in his
lab.

The undergraduate students will be full participants in our research alongside our graduate
students. They will join our project meetings, make written and oral reports, and have weekly
individual conferences with the PIs. They will also be provided with equipment and assigned space
in our research lab.

Process and Criteria for Selecting Students

Embley and Lonsdale have been successful in recruiting, mentoring, and graduating female
students. Currently, in our research group, three of our seven graduate students are female (a
percentage much higher than the average in our computer science department). In addition, three
female graduate students have completed graduate degrees under our tutelage in recent years (again,
a much higher than usual percentage). We are not likely to be able to recruit from other under-
represented groups—the percentages of other groups at BYU is small.

One undergraduate student (Jeff Peters) is currently working in our research lab. With addi-
tional support (through this REU supplement), he may choose to continue working with us. His
resume is in the Supplementary Documents section of this proposal.

Specific recruiting efforts for either one or two other undergraduate students will include talking
to students in our undergraduate classes, posting notices on bulletin boards, and sending email
messages to targeted groups.
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Budget Justification Page

All $12,000 is to be used for undergraduate RA salaries. The activities to be carried out
are those listed in our request for an REU supplement. BYU does not require any administrative
overhead for REU's.




Jeff Peters

jeffpeters@byu.edu
180 N 600 W, Orem, UT 84057
Cell: 801-885-9408 Home: 801-226-2699

Experience
» PI- Engineering , Software Developer: Summer internship  June 2007- Aug 2007

Orem, UT (Brad Daw: 1-801-735-7425)

BYU- Comp-Sci Dept, Research Assistant: TANGO Project  Jan 2007- Current
TMCB, Provo, UT 84602 (Dr. Embley: 1-801-422-6470)

BYU- Comp-Sci Dept, Teaching Assistant: CS236 Sep 2006- Dec 2006
TMCB, Provo, UT 84602 (Dr. Embley: 1-801-422-6470)

Bridge Technologies, Driver / Laptop Repair Technician Aug 2006— Sep 2006
480 North Freedom Blvd, Provo, UT 84601 (Chris Bdig: 1-801-377-6557)

 Hospitality Marketing Concepts, Telemarketing May 2004
377 East 800 South, Orem, UT 84058 (1-800-377-8921
» Western Wats Research Center, Phone Surveys July 2002 — March 2003

208 North Orem Blvd, Orem, UT 84057 (801-235-7084)
Employee of the Month October 2002

Achievements
 Served honorable full-time mission in Eugene ©re(.DS church), July 2004-2006
» Eagle Scout, with one Bronze Palm
* CompTIA A+ Certified Professional, for computeartiware and OS technology
» CompTIA Network+ Certified Professional
* Certified Novell Administrator (CNA) for Netwafe 1 Administration
* Cisco Certified Network Associate (CCNA) 20@Rpired
* Invited to the 2003 Future Business Leaders okAca National Leadership Conference
in Dallas, TexasPlaced 4™ nati onally in Networ king Concepts competition.

Education
* BYU Student Summer 03-Winter 04, Fall 06-Curréitpected Graduation: Winter 09
» Undergraduate Student in Computer Science witfoMaPA: 3.38 Overall GPA: 3.26
* Mountain View High School Graduate of 2003 witR& 3.87
* Mountainland Advanced Technology College — 200022 2002-2003 School Years

Abilities
* | have experience programming in Java (4 ye&rsy, (4 years), Pascal (2 years),
Visual Studio .NET (1 year) and helping others fardl fix bugs in their code
» Experienced in troubleshooting and fixing compigdware and software and
network problems on school, neighborhood and facoiyputers for past 9 years
» Used source code control tool such as Subveraimhcode coverage tool Cobertura

Areasof Interest
» Computer Repair, Programming, Networks, Math,ufiog, Service



