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Contact Information

Computer Sciences Department Phone: +1 (608) 265-9458
University of Wisconsin Fax: +1 (608) 262-9777
1210 West Dayton Street gopan@cs.wisc.edu

Madison, W1 53706 USA http://www.cs.wisc.edua/gopan

Personal Data

Date of Birth:  September 10, 1973

Place of Birth: Moscow, Russia

Nationality: US Citizen

Languages: Fluent in English and Russian

Research Interests

Research Area:Programming Languages and Software Engineering (progreaysis for program verifi-
cation, reverse engineering, debugging, and securitykaiggcnumeric program analysis).

My research is centered on numeric program analysis. In sgediation, | addressed a number of numeric
analysis issues including improving the precision of epafation (widening), using weighted pushdown

systems as an engine for numeric analysis, interfacing riaragalysis with shape analysis to establish
numeric properties of dynamically-allocated storage, amalyzing array operations.

My current research focuses on leveraging existing nunasradyses to work precisely on low-level code.

Low-level code poses a number of challenges to numeric sisalyit-vector instructions are used to perform

numeric operations, numeric values are bounded, the attbms modular, the same numeric value can be
interpreted differently (signed vs. unsigned) in diffdrenntexts. Overly-conservative treatment of these
issues greatly degrades the precision of numeric analysis.

Education
Ph.D. Computer Science University of Wisconsin expected Summer 2007
Minor: Mathematics Madison
M.S. Computer Science University of Wisconsin September 1999 - May 2001
Madison
B.S. Computer Science University of Wisconsin September 1994 - August 1996
(with Honors) Milwaukee

- Automated Control SystemsState University of Oil and Gas September 1990 - May 1993
(3yrs. of 5yr. program) Moscow, Russia

Dissertation Adviser: Professor Thomas W. Reps
Dissertation Title: Numeric Program Analysis Techniques
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Research Experience

e Research Assistant University of Wisconsin January 2003 - present
Adviser: Professor Thomas W. Reps

My dissertation addresses the precision of numeric prognaatysis. A primary contribution of my
thesis is a suite of techniques that address various aspfentsneric program analysis:

Summarizing numeric abstractiond. framework for automatically liftingexistingnumeric abstrac-
tions to support reasoning about potentially unboundedgg®f numeric variables. This framework
allows to integrate exiting numeric abstractions with estaftthe-art shape abstractionBACAS,
2004;NSAD, 2005;SAS, 2005).

Array analysis.A technique for analyzing array operations. The technicqprakines shape-analysis
techniques with summarizing numeric abstractions andlestakestablish sophisticated properties of
array elements, such aertednessndarray kill (POPL, 2005).

Lookahead wideningA novel way of using existing widening and narrowing operattm recover
precision lost to extrapolation. The technique is basednatyaing a sequence of program’s under-
approximations, each of which can be analyzed more prgoigigh existing methods than the entire
program. CAV, 2006).

Low-level library analysisA technique that uses numeric program analysis to syn#egimmaries
for library functions from the library’s binary code. Thekmique relies on an existing binary-analysis
tool, CodeSurfer/x86, to extract a numeric program from libeary’s executable. The generated
summaries can be used by source-level analysis tools toltedeffect of library calls (submitted to
CAV, 2007).

e Research Assistant University of Wisconsin June 2000 - December 2003
Adviser: Professor Rastislav Bodik

My research centered on dynamic optimization and addretegeds that included removal of un-
necessary bound checks and performing demand-driven-tmoantalysis for JavaOPSLA, 2005).

| also investigated the use of processor’s performanceteosigarchitectural counters that collect
processor statistics, such as cache miss counts, etc.)yf@andc optimization of multiprocessor
workloads (e.g., load balancing, efficient synchronizatietc.).

Refereed Conference Publications

1. Low-Level Library Analysis and Summarization.
Gopan, D., Reps, T.,
To appear irProceedings of Computer-Aided VerificatidbAyV), July 2007.

2. Lookahead Widening.
Gopan, D., Reps, T.,
In Proceedings of Computer-Aided VerificatiddAV), pages 452—-466, August 2006.
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3. Demand-Driven Points-to Analysis for Java.
Sridharan, M., Gopan, D., Bodik, R., Shan, L.,
In Proceedings of Object-Oriented Programming, Systemsgliages, and Application©QOPSLA),
pages 59-76, October 2005.

4. Automatic verification of strongly dynamic software systens.
Dor, N., Field, J., Gopan, D., Lev-Ami, T., Loginov, A., Maneh, R., Ramalingam, G., Reps, T.,
Rinetzky, N., Sagiv, M., Wilhelm, R., Yahav, E., Yorsh, Gn, Proceedings of Verified Software:
Theories, Tools, Experimentg$TTE), October 2005.

5. A relational abstraction for functions.
Jeannet, B., Gopan, D., and Reps, T.,
In Proceedings of Static Analysis SymposilBaS), pages 186—202, September 2005.

6. A framework for numeric analysis of array operations.
Gopan, D., Reps, T., and Sagiv, M.,
In Proceedings of Symposium on Principles of Programming uaggs POPL), pages 338-350,
January 2005.

7. A relational abstraction for functions.
Jeannet, B., Gopan, D., and Reps, T.,
In Workshop on Numerical and Symbolic Abstract DomaNSAD), January 2005.

8. Numeric domains with summarized dimensions.
Gopan, D., DiMaio, F., Dor, N., Reps, T., and Sagiv, M.,
In Proceedings of Tools and Algorithms for the Constructiod Analysis of System$ACAS), pages
530-545, April 2004.

Publication Submissions

1. Guided Static Analysis.
Gopan, D., Reps, T.,
Submitted for review té&tatic Analysis Symposiur8AS), 2007.

Technical Reports

1. Numeric analysis of array operations.
Gopan, D., Reps, T., and Sagiv, M.,
Technical Report 151,8Computer Sciences Department, University of Wiscondd42

Conference and External Seminar Presentations

e Lookahead Widening.
18th Conf. on Computer-Aided Verificatio@AV). Seattle, WA, August 2006.

e Shape Analysis: Dealing with Numbers.
Rockwell Collins Advanced Technology Center. Cedar RgpiaisJuly 2005.
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e Numeric domains with summarized dimensions.
10th Tools and Algorithms for the Construction and AnalygiSystemsTACAS), Barcelona, Spain,

April 2004.

Funding-Review Presentations

e A framework for numeric analysis of array operations.
MURI Review. Arlington, VA, February 2005.

e New approach to abstraction of numeric quantities.
MURI Review. Pittsburgh, PA, July 2003.

Professional Activities

External reviewer
External reviewer
Reviewer

External reviewer
External reviewer
External reviewer

Tools and Algorithms for the Construction and Analysis os@yns TACAS), 2007
International Conference on Computer-Aided VerificatiGiy ), 2006

Journal of Higher-Order and Symbolic ComputatietQSC), 2006

International Conference on Computer-Aided VerificatiGAay ), 2005
Conference on Parallel Architectures and Compilation fagres PACT), 2001
Workshop on Optimization of Middleware and Distributed &yss OM), 2001

Honors and Awards
2004-2006 Cisco Systems Distinguished Graduate Fellpasi@omputer Science (UW CS Dept.)

2000 Department-sponsored summer research assistafiiNicS Dept.)
adviser: Rastislav Bodik

1995-1996 Deans Honor List (UW-Milwaukee CS dept.)

Industrial Experience

e Software Engineer Johnson Controls, Inc., Milwaukee, Wi 1996-1999
Advanced Development Team

Worked on Advanced Development Team designing an inteeadgvelopment environment for pro-
gramming distributed networks of controllers. Designetplemented, and tested a compiler for the
development environment. Participated in the design ambteshooting of the programming lan-
guage for the firmware. Worked closely with the end-usershefdevelopment environment: the
control engineers. Provided maintenance for severabelatilities, such as an editor and a debugger.



