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Research Interests

Algorithms, models and logics for computer-aided verification. Specifically, my re-
search is on algorithmic verification of software for secrecy and other information flow
properties. I have also worked on synthesis of interface specifications for Java classes,
abstract interpretation with parameterized predicates, and electronic voting security.

Education

PhD in Computer Science, Computer and Information Science Department, Uni-
versity of Pennsylvania, Philadelphia, USA.

Topic: Algorithmic Verification of Secrecy and Information Flow.
Advisor: Prof. Rajeev Alur.
DEA diploma, Ecole normale supérieure (ENS), Paris, France.

Publications

Refereed publications

Security Evaluation of ES&S Voting Machines and Election Management System.
With Adam Aviv, Sandy Clark, Eric Cronin, Gaurav Shah, Micah Sherr, and Matt
Blaze. In 3rd USENIX/ACCURATE Electronic Voting Technology workshop (EVT),
2008.

Model Checking on Trees with Path Equivalences. With Rajeev Alur and Swarat
Chaudhuri. In 13th International Conference on Tools and Algorithms for the Con-
struction and Analysis of Systems (TACAS), 2007. “Best paper coauthored by a
student” award.

Preserving Secrecy under Refinement. With Rajeev Alur and Steve Zdancewic. In
33rd International Colloquium on Automata, Languages and Programming (ICALP),
2006.

Synthesis of Interface Specifications for Java Classes. With Rajeev Alur, P. Madhusu-
dan, and Wonhong Nam. In 32nd ACM SIGPLAN-SIGACT Symposium on Principles
of Programming Languages (POPL), 2005.

Reports, posters

EVEREST: Evaluation and Validation of Election-Related Standards and Testing.
Patrick McDaniel, Matt Blaze, Giovanni Vigna, PIs. A study of electronic voting
systems for the state of Ohio. Available on the website of the Ohio Secretary of State.
December 2007.

Analyzing Confidentiality for Programs. With Rajeev Alur, Andre Scedrov and Steve
Zdancewic. Poster for NSF Cyber Trust PI Meeting, 2008.

Model Checking of Secrecy Properties. With Rajeev Alur, Andre Scedrov and Steve
Zdancewic. Poster for NSF Cyber Trust PI Meeting, 2007.

Analysis of Concurrent Software. Written Preliminary Examination report, 2005.

Verification by Abstract Interpretation of Parameterized Predicates. DEA diploma
thesis, 2003.
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Teaching

CSE399 C/C++ programming. Co-instructor. Duties included preparing the syllabus,
lecturing, preparing and grading homeworks and labs.

Guest lectures in CSE482 Logic in Computer Science.

Teaching Assistantship

CSE482 Logic in Computer Science.
CIS511 Theory of Computation.

Duties included teaching review sessions, holding office hours, preparing and grading
homeworks and projects.

Awards

e Microsoft Research Cambridge award for best paper coauthored by a student at
TACAS 2007.

e Bourse du Gouvernement Frangais (French Government Stipend), 2000-2003.

e Winner (one of six) of Olympiad in Computer Science, national round, Slovakia,
1998.

Research Experience

Algorithmic Verification of Secrecy and Information Flow. Information flow
requirements such as secrecy cannot be specified in standard temporal logics and thus
cannot be verified using common model checking tools. We proposed two remedies:
first, richer tree models and logics that allow specification of information flow, and
corresponding model checking algorithms and second, refinement notions for preserving
secrecy. Work described in [2],[3].

Integrity Analysis for Windows Vista. Developed methods for analysis of possible
vulnerabilities in Vista access control system, which is based on integrity levels that
can change over time. Supervisors: Sriram Rajamani, Prasad Naldurg. Microsoft
Research India, May-August, 2007.

Pointer Analysis in FSoft. Designed and implemented a pointer analysis using
BDDs for the FSoft software model checker. Supervisors: Aarti Gupta, Ilya Shlyakhter.
May-July, 2005.

JIST project. Automatic synthesis of behavioral interfaces for Java classes using
predicate abstraction, learning algorithm L* and symbolic model checking. Work de-
scribed in [4].

Verification by Abstract Interpretation of Parameterized Predicates. DEA
diploma thesis, 2003. Generalizes predicate abstraction in order to reason about pro-

grams on arrays (e.g. sorting programs). Supervisor: Prof. Patrick Cousot. ENS,
Paris, France. Work described in [9].

Static Analyses for Efficient Execution of PVS. Designed and implemented static
analyses for the PVS specification language. February-July, 2002. Supervisor: Dr. N.
Shankar. SRI, Menlo Park, CA, USA.

Talks
e A Unified Framework for Integrity Analysis in Windows Vista. Microsoft Research
India, 2007.

e Algorithmic Verification of Secrecy. Invited talk at IBM Research, 2007.
e Model Checking on Trees with Path Equivalences. Presentation at TACAS 2007 and
at Penn Security Seminar.

e Preserving Secrecy under Refinement. Presentation at ICALP 2006 and at Penn
Programming Languages Club.

e Pointer analysis in FSoft. NEC Labs America, 2005.



e Static Analyses for Efficient Execution of PVS. SRI, 2002.

Professional Service

e Refereed for Journal of Computer Security, LICS, CAV, APLAS, PLDI, Usenix

Security.
e NEVER 4-ever, 4th Northeastern Verification Workshop, 2007, Co-organizer.

e Research Forum at Penn Engineering 2007, Graduate Student Planning Committee
member.
e Software Verification student reading group, Organizer, Spring 2005.

Miscellaneous

e Citizenship: Slovak Republic.

e Date of Birth: December 28", 1979.

e Fluent in Slovak, English, French.

e Programming in Java, C, C++, OCaml, Lisp, Perl on Unix, Windows.

e “v sieti” (on the net) column on everything Web related for the Slovak magazine
Tyzden (The Week), 2004-2006.
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