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Department of Computer and Information Science
3330 Walnut Street, Levine Hall
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Philadelphia, PA 19104
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Personal Information

Date of birth: March 5, 1966.
Citizen of the United States.
Married with two children.

Research Interests

Formal methods: computer-aided verification, software analysis, and system synthesis;
AT/ML: Explainability, reinforcement learning, and neurosymbolic learning;
Cyber-physical systems: hybrid dynamical system, model-based design, and safe learning;
Theoretical computer science: automata, logics, concurrency, and models of computation.

Education

Ph.D. in Computer Science (August 1991)
Stanford University, Stanford.
Thesis: Techniques for automatic verification of real-time systems
Advisors: Professor David Dill and Professor Zohar Manna.

Bachelor of Technology in Computer Science (May 1987)
Indian Institute of Technology, Kanpur, India.

Employment

e July 2003 onwards: Zisman Family Professor of Computer and Information Science, University
of Pennsylvania.

e July 2001 onwards: Professor, Department of Computer and Information Science, University
of Pennsylvania.

e July 1999-June 2001: Associate Professor with tenure, Department of Computer and Infor-
mation Science, University of Pennsylvania.

e July 1997-June 1999: Associate Professor without tenure, Department of Computer and
Information Science, University of Pennsylvania.

e September 1991-June 1997: Member of Technical Staff, Computing Sciences Research Center,
Bell Laboratories, Murray Hill.
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Visiting Positions

February — April 2018: Visiting Scientist, Simons Institute for Theoretical Computer Science,
University of California at Berkeley.

July 2006 — May 2009: Consulting Scientist, NEC Labs America, Princeton, NJ.

July 1997-August 2001: Part-time Member of Technical Staff, Computing Sciences Research
Center, Bell Laboratories, Murray Hill.

August 1996 - June 1997: Visiting Faculty, Department of Electrical Engineering and Com-
puter Science, University of California, Berkeley.

January - May 1995: Visiting Faculty, Department of Computer Science, Columbia University,
New York.

June - September 1990: Summer Intern, IBM Almaden Research Center, San Jose.

March - May 1989: Visiting Researcher, Department of Applied Mathematics, The Weizmann
Institute of Science, Rehovot, Israel.

May - July 1986, and May - August 1987: Software Development Engineer, Kale Consultants,
Pune, India.

Honors

ESWEEK (Embedded Systems Week) Test of Time Award for EMSOFT (ACM/IEEE Confer-
ence on Embedded Software) 2008 paper ” Improving simulation coverage of Stateflow /Simulink
models by symbolic analysis,” 2024 (with A. Kanade, S. Ramesh, and K.C. Shashidhar).

Donald E. Knuth Prize for outstanding contributions to the foundations of computer science,
2024.

Deans’ Distinguished Visiting Professor, Perelman School of Medicine, University of Pennsyl-
vania, March 2023.

ACM Transactions on Embedded Computing Systems Best Paper Award for the paper “Ver-
ifying the safety of autonomous systems with neural network controllers,” 2022 (with R.
Ivanov, T. Carpenter, J. Weimer, G.J. Pappas, and 1. Lee).

Fellow, European Association for Theoretical Computer Science (EATCS), 2021.

CONCUR (International Conference on Concurrency Theory) Test of Time Award for CON-
CUR 1998 paper “Alternating refinement relations,” 2021 (with T.A. Henzinger, O. Kupfer-
man, and M.Y. Vardi).

International Foundation for Autonomous Agents and Multiagent Systems (AAMAS) Influ-
ential Paper Award for JACM 2002 paper “Alternating-time temporal logic,” 2021 (with T.A.
Henzinger and O. Kupferman).

Best paper award, 17th ACM-IEEFE International Conference on Formal Methods and Models
for System Design (MEMOCODE), 2019 (with L. Nguyen, G. Mohan, J. Weimer, O. Sokolsky,
and I. Lee).

Distinguished Alumnus Award, Indian Institute of Technology, Kanpur, 2017.
Fellow of the American Association for Advancement of Science, 2016.

ACM SIGLOG / EATCS / EACSL / Kurt Godel Society Alonzo Church Award for outstand-
ing contributions to logic and computation, 2016 (with David Dill).



Simons Investigator, Simons Foundation, 2013.

Best Paper Award, 15th International Conference on Hybrid Systems: Computation and Con-
trol (HSCC), CPSWeek 2012 (with A. Trivedi and D. Wojtczak).

The George H. Heilmeier Faculty Award for Excellence in Research, School of Engineering
and Applied Science, University of Pennsylvania, 2010.

LICS (IEEE Symposium on Logic in Computer Science) Test-of-Time award for LICS 1990
paper “Model checking for real-time systems,” 2010 (with David Dill and Costas Courcou-
betis).

The inaugural CAV (Computer Aided Verification) Award for fundamental contributions to
the theory of real-time systems verification, 2008 (with David Dill).

Best Paper Award, 8th ACM Conference on Embedded Software (EMSOFT), ESWeek 2008
(with Aditya Kanade, S. Ramesh, and K.C. Shashidhar).

Fellow of the IEEE, 2008.
Fellow of the ACM, 2007.
ACM Distinguished Lecturer, 2006-08.

Endowed Professorship: Zisman Family Professor of Computer and Information Science, Uni-
versity of Pennsylvania, 2003.

Highly cited researcher, Institute for Scientific Information (Thomson-ISI), January 2005.
National Science Foundation Information Technology Research Award, 2001.

Alfred P. Sloan Faculty Fellowship, 1999-2001.

National Science Foundation Faculty Early Career Development Award, 1998.

President of India Gold Medal for Academic Excellence, Indian Institute of Technology, Kan-
pur, 1987.

Teaching

Automata, Computability, and Complexity (CIS 262, undergraduate). University of Pennsyl-
vania, Fall 2008, Fall 2009, Fall 2010, Fall 2011, Fall 2013, Fall 2015, Fall 2018, Fall 2019, Fall
2020, Spring 2022, Fall 2022, Fall 2023, and Fall 2024.

Computer-Aided Verification (CIS 673, graduate). University of Pennsylvania, Fall 1997, Fall
1999, Spring 2003, Fall 2006, Fall 2012, Fall 2014, Fall 2016, Spring 2020, Fall 2021, and
Spring 2023, and Columbia University, Spring 1995.

Principles of Embedded Computation (CIS 540, graduate). University of Pennsylvania, Fall
2009, Spring 2011, Spring 2012, Spring 2013, Spring 2014, Spring 2015, Spring 2016, Spring
2017, and Spring 2019.

Trustworthy Machine Learning (CIS 7000, graduate). Spring 2024.
Writing and Speaking with Style (CIS 810, graduate). Spring 2021 and Spring 2025.

Theory of Computation (CIS 511, graduate). University of Pennsylvania, Spring 2005, Spring
2006, Spring 2007, and Spring 2008.

Logic in Computer Science (CSE 482, undergraduate). University of Pennsylvania, Fall 2004
and Fall 2005.



Operating Systems (CSE 380, undergraduate). University of Pennsylvania, Fall 2001 and Fall
2002.

Operating Systems Lab (CSE 381, undergraduate). University of Pennsylvania, Fall 2001.

Data Structures and Algorithms (CSE 220, undergraduate). University of Pennsylvania,
Spring 1998, Spring 1999, and Spring 2000.

Multi-processor Programming (CIS 640, graduate). University of Pennsylvania, Spring 2009.
Program Analysis (CIS 670, graduate). University of Pennsylvania, Fall 2007.
Hybrid Systems (CIS 640/EE 601, graduate). University of Pennsylvania, Fall 2000.

Embedded Software (CIS 640, graduate). University of Pennsylvania, Fall 1998 and Spring
2002.

Research Group

Postdoctoral researchers

1.

10.
11.
12.

13.

14.
15.

16.

17.

18.

Suguman Bansal (July 2020-August 2022, Computing Innovations Fellow, on CS faculty
Georgia Institute of Technology)

. Thao Dang (January 2001-December 2001, now at CNRS, France)

Jyotirmoy Deshmukh (August 2010-April 2012, Computing Innovations Fellow, now on CS
faculty at University of Southern California)

Dana Fisman (October 2013-July 2016, now on CS faculty at Ben Gurion University, Israel)

. Radu Grosu (October 1998-August 2000, now on CE faculty at TU Vienna)

. Radoslav Ivanov (August 2018-December 2021, co-supervised with George Pappas, now on

CS faculty at Rensselaer Polytechnic Institute)

Aditya Kanade (June 2007-June 2009, now on CS faculty at Indian Institute of Science,
Bangalore, India)

. Konstantinos Mamouras (September 2015-June 2018, now on CS faculty at Rice University)
. Supratik Mukhopadhyay (June 2001-July 2002, now on CS faculty at Louisiana State Uni-

versity)
Luan Viet Nguyen (June 2018—-September 2019, now on CS faculty at University of Dayton)
Filip Niksic (October 2018-July 2020, now at Google)

George Pappas (August 1999-February 2000, now on ESE faculty at University of Pennsyl-
vania)

Madhusudan Parthasarathy (January 2002-November 2004, now on CS faculty at University
of Illinois at Urbana-Champaign)

Arjun Radhakrishna (October 2014—June 2017, now at Microsoft)

Christos Stergiou (October 2013-June 2015, co-supervised with Stavros Tripakis, now at
Google)

Ashutosh Trivedi (January 2011-December 2012, now on CS faculty at University of Colorado,
Boulder)

Yuepeng Wang (September 2020—-July 2021, co-supervised with Mayur Naik, now on CS
faculty at Simon Fraser University, Canada)

Gera Weiss (July 2006—-June 2009, now on CS faculty at Ben Gurion University, Israel)



PhD students

1.
2.

10.

11.
12.
13.

14.
15.
16.
17.

18.
19.
20.
21.
22.
23.
24.
25.
26.
27.

Mikhail Bernadsky (PhD Spring 2008, first employment: Microsoft)

Sebastian Burckhardt (PhD Summer 2007, co-supervised with Milo Martin, now at Microsoft
Research)

. Pavol Cerny (PhD Summer 2009, now on CS faculty at TU Vienna, Austria)

Swarat Chaudhury (PhD Summer 2007, Winner of the Rubinoff Award for the best PhD The-
sis in Penn CIS, Winner of the 2007 ACM SIGPLAN John C. Reynolds Doctoral Dissertation
Award, now on CS faculty at University of Texas, Austin)

. Seewon Choi (Since Fall 2023)
. Loris D’Antoni (PhD Summer 2015, Winner of the Rubinoff Award for the best PhD Thesis

in Penn CIS, now on CS faculty at University of California, San Diego)
Phillip Hilliard (Since Fall 2019, co-supervised with Zack Ives)

. Franjo Ivancic (PhD Fall 2003, Winner of the Rubinoff Award for the best PhD Thesis, now

at Google)

. Kishor Jothimurugan (PhD Spring 2023, now at Two Sigma)

Konstantinos Kallas (PhD Summer 2024, Winner of the Rubinoff Award for the best PhD
Thesis in Penn CIS, Winner of the 2024 ACM SIGOPS Dennis M. Ritchie Doctoral Disser-
tation Award, now on CS faculty at University of California, Los Angeles)

Avishree Khare (Since Fall 2023)
Salvatore La Torre (PhD Fall 2001, now on CS faculty at University of Salerno, Italy)

Sela Mador-Haim (ABD, PhD student till Fall 2013, co-supervised with Milo Martin, first
employment: Coverity)

Michael McDougall (PhD Spring 2005, co-supervised with Carl Gunter, now at Amazon)
Salar Moarref (PhD Summer 2016, co-supervised with Ufuk Topcu, now at Uber)
Wonhong Nam (PhD Spring 2007, now on faculty at Konkuk University, Korea)

Mukund Raghothaman (PhD Fall 2016, now on CS faculty at University of Southern Califor-
nia)

Guruprerana Shabadi (Since Fall 2024)

Emma Shedden (Since Fall 2024, co-supervised with Osbert Bastani)

Lei Shi (PhD Spring 2022, co-supervised with Boon Thau Loo, now at Huawei Research)
Nimit Singhania (PhD Summer 2018, co-supervised with Joe Deviette, now at eBay)
Alaia Solko-Breslin (Since Fall 2022)

Caleb Stanford (PhD Summer 2022, now on CS faculty at University of California, Davis)
Aalok Thakkar (PhD Summer 2023, co-supervised with Mayur Naik, now at Aptos Labs)
Abhishek Udupa (PhD Spring 2016, now at Microsoft)

Bow-Yaw Wang (PhD Summer 2001, now at Academia Sinica, Taiwan)

Christopher Watson (Since Fall 2021, co-supervised with Dinesh Jayaraman)



28.
29.
30.

Anton Xue (Since Fall 2019, co-supervised with Eric Wong)
Zijiang Yang (PhD Fall 2003, now on CS faculty at Western Michigan University)
Yifei Yuan (PhD Summer 2016, co-supervised with Boon Thau Loo, now at Alibaba).

MS students

Himyanshu Anand (MS 2000)

Arnabnil Bhattacharjee (MS, 1999)
Arun Chandrasekharapuram (MS, 2005)
Gunjan Gupta (MS, 2004)

Steve Hsu (MS 2022)

Minsu Kang (MS 2001)

Jason Simas (MS 2004)

Shaan Vaidya (MS 2021)

Departmental and University activities

Founding Director, ASSET Center (Al-enabled Systems: Safe, Explainable, and Trustwor-
thy), 2022—.

Founding Director, Embedded Systems Masters Program (EMBS), 2009-2015.

Graduate Group Chair, Department of Computer and Information Science, 20052009 and
2018-2020.

University Committee on Academic Planning and Budget, 2007-2010.
Department of Computer and Information Science Colloquium Chair, 2004—2005.
Computer and Information Science, Graduate Admissions, 1997-2000. Chair, 2000.

Computer and Information Science, MS Curriculum Revision and initiation of the new Master
of Computer and Information Technology Program, 1999-2000.

School of Engineering and Applied Science, Library Committee, 1997-2000.

School of Engineering and Applied Science, Faculty Personnel Committee, Member 2001—
2002, Chair 2002-2003.

University Research Council, 1999-2001.

PhD Thesis Committee: Madhukar Anand, Kook Jin Anh, Zhuowei Bao, Colin Blundell,
Yu Chen, Pritam Choudhury, Elizabeth Dinella, Richard Eisenberg, Georgios Fainekos, Al-
wyn Goodloe, Michael Greenberg, Paul He, Yerang Hur, Lef Ioannidis, Xiayan Ji, Kuk Jin
Jang, Zhihao Jiang, Andrew King, Sulekha Kulkarni, Hee-Hwan Kwak, Yishuai Li, Ziyang Li,
Stephen Mell, Santosh Nagarakatte, Truong Nghiem, Davor Obradovic, Matt O’Kelly, Peter-
Michael Osera, Junkil Park, Yuanfeng Peng, Jianping Shi, Li-Yao Xia, Insik Shin, Jangwoo
Shin, Xujie Si, Mahesh Viswanathan, Daniel Wagner, Anduo Wang, Nofel Yaseen, Halley
Young, Haoran Zhang, and Teng Zhang.

Professional Activities

Professional societies

General Chair, ACM/IEEE Logic in Computer Science (LICS), 2009-2012.
Chair, ACM SIGBED (Special Interest Group on Embedded Systems), 2005-2007.



Editorial board

ACM Transactions on Embedded Computer Systems, 2003—-2012.

Formal Methods in System Design, Springer, 1995-2014.

International Journal of Foundations of Computer Science, World Scientific, 2002—2011.
Journal of the ACM, 2014-2020.

Logical Methods in Computer Science, 2004—2014.

Electronic Proceedings in Theoretical Computer Science (EPTCS), 2008-2014.

Conference Organization

1.
2.

10.

11.

12.

13.

14.

15.

16.

General Chair, Federated Logic Conference (FLoC), Lisbon, Portugal, July 2026.

General Chair, Second Conference on Neurosymbolic Systems (NeuS), Philadelphia, May
2025.

. Organizer, NSF Workshop on the Science of Safe AI, February 2025.

Co-organizer, Dagstuhl Workshop on Regular Transformations, Schloss Dagstuhl, Germany,
May 2023.

. Organizer, NSF Workshop on Formal Methods in the Field (FMitF), November 2022.
. General Chair, ACM SIGPLAN Symposium on Principles of Programming languages (POPL),

Philadelphia, January 2022.

Co-organizer, Simons Institute Workshop on Games and FEquilibria, Berkeley, February—May
2021.

. Co-organizer, Syntaz-Guided Synthesis Competition (SyGuS-Comp), Vienna, July 2014; San

Francisco, July 2015; Toronto, July 2016; Heidelberg, July 2017; Oxford, July 2018; and New
York City, July 2019.

. Co-organizer, CCC Visioning Workshop on Computer-Aided Personalized Education, Wash-

ington DC, November 2015.

Co-organizer, Ezploiting Concurrency Efficiently and Correctly (EC?), CAV Workshop; Prince-
ton, July 2008, Grenoble, France, July 2009, and Edinburgh, UK, July 2010.

Program Chair, 21st IEEE Symposium on Logic in Computer Science (LICS), Seattle, August
2006.

Program Co-chair and Conference Co-chair, 16th International Conference on Computer-
Aided Verification (CAV), Boston, July 2004.

Program Co-chair and Conference Co-chair, Seventh International Workshop on Hybrid Sys-
tems: Computation and Control (HSCC), Philadelphia, March 2004.

Program Co-chair and Conference Co-chair, Third International Workshop on Embedded Soft-
ware (EMSOFT), Philadelphia, October 2003.

Program Co-chair and Conference Co-chair, Eighth International Conference on Computer-
Aided Verification (CAV), New Brunswick, August 1996.

Program Co-chair and Conference Co-chair, DIMACS Workshop on Verification and Control
of Hybrid Systems, New Brunswick, October 1995.



Selected Program committees

1. International Conference on Computer Aided Verification (CAV): 2019, 2016, 2014, 2013,
2012, 2010, 2009, 2008, 2007, 2004, 2003, 2001, 2000, 1998, 1997, 1996, 1995, 1994, 1993,
1992.

2. ACM Conference on Embedded Software (EMSOFT): 2013, 2010, 2009, 2007, 2006, 2003,
2002.

3. International Conference on Hybrid Systems: Computation and Control (HSCC): 2006, 2004,
2003, 2002, 2001, 2000, 1999, 1998.

4. IEEE Symposium on Logic in Computer Science (LICS): 2006, 2004, 1999.

5. International Conference on Tools and Algorithms for the Construction and Analysis of Sys-
tems (TACAS): 2012, 2005, 2003, 2001, 1999.

6. ACM SIGPLAN Conference on Programming Language Design and Implementation (PLDI):
2008.

7. ACM Symposium on Principles of Programming Languages (POPL): 2010.

8. IEEE Symposium on Foundations of Computer Science (FOCS): 2006.

9. IFEE Real-Time and Embedded Technology and Applications Symposium (RTAS): 2005.
10. IEEE Real-Time Systems Symposium (RTSS): 2003, 1993.
11. Annual Conference of the European Association for Computer Science Logic (CSL): 2002.
12. International Conference on Concurrency Theory (CONCUR): 2001.
13. International Joint Conference on Automated Reasoning (IJCAR): 2001.
14. International Colloguium on Automata, Languages, and Programming (ICALP): 2000.
15. ACM Symposium on Principles of Distributed Computing (PODC): 1998.

16. International Conference on Foundations of Software Science and Computation Structures
(FoSSaCs): 2013.

17. International Symposium on Automated Technology for Verification and Analysis (ATVA):
2012, 2009, 2007, 2006, 2005.

18. International Workshop on Formal Modeling and Analysis of Timed Systems (FORMATS):
2007, 2006, 2003.

19. Conference on Foundations of Software Technology and Theoretical Computer Science (FSTTCS):
2003.

20. IFIP International Conference on Theoretical Computer Science (TCS): 2008.

21. International School and Symposium on Formal Techniques in Real-time and Fault-tolerant

Systems (FTRTFT): 2002, 2000.

22. International Conference on Verification, Model Checking, and Abstract Interpretation (VM-
CAI): 2003.

23. ACM SIGPLAN Symposium on Principles and Practice of Parallel Programming (PPoPP):
2003.



Other committees

1.
2.

10.

11.
12.
13.

14.

Steering Committee, Conference on Neurosymbolic Systems (NeuS), 2024 - onwards.

ACM India Doctoral Dissertation Award, Chair of the Jury, 2023-25.

. Scientific Advisory Board, Max Plank Institute for Software Systems, Germany, 2014-22.

ACM Paris Kanellakis Theory in Practice Award Committee, 2007-2010 (Chair, 2008-09).

. CAV (Computer-Aided Verification) Award committee, 2009-13 (Chair, 2012-13).

. Steering committee, International Workshop on Formal Modeling and Analysis of Timed Sys-

tems (FORMATS), 2003 onwards.

Steering committee, International Conference on Hybrid Systems: Computation and Control
(HSCC), 2002-2020.

. LICS Test-of-Time Award Committee, 2005-2007 (Chair, 2007).

. Executive Board, Logical Methods in Computer Science, 2014 onwards.

Panelist and/or participant in DARPA/NSF workshops on various initiatives on embedded
systems, 1998 onwards.

Panelist for National Science Foundation proposal reviews.
Conference committee, Federated Logic Conference, New Brunswick, July-August 1996.

Working group on formal methods, ACM Workshop on Strategic Directions in Computing
Research, Boston, June 1996.

Working group on concurrency, ACM Workshop on Strategic Directions in Computing Re-
search, Boston, June 1996.

External Reviewer on PhD Thesis Committee

Aws Albarghouthi (University of Toronto), Greg Anderson (University of Texas, Austin),
Mohamed-Faouzi Atig (University of Paris VII, France), Guy Avni (Hebrew University),
Suguman Bansal (Rice University), Nicolas Basset (University of Paris), Patricia Bouyer
(ENS Cachan, France), Jatindra Deka (IIT Kharagpur, India), Victor Du (SUNY Stony
Brook), Parasara Sridhar Duggirala (UITUC), Ansgar Fehnker (University of Nijmegen,
Netherlands), Goran Frehse (University of Grenoble, France), Rong Gu (Malardalen
University, Sweden), William Harris (University of Wisconsin), Martijn Hendriks (Rad-
bound University, Netherlands), Aditya Kanade (IIT Bombay, India), Sean Kauffman
(University of Waterloo, Canada), Etienne Kneuss (EPFL, Switzerland) Martin Lange
(LMU Munich, Germany), Flavio Lerda (Carnegie Mellon University), Federico Mari
(University of Rome, Italy), David Menendez (Rutgers University), Dejan Nickovic
(University of Grenoble, France), Petr Novotny (Masaryk University, Czech Repub-
lic), Xiaokang Qiu (UIUC), Ocan Sankur (ENS Cachan, France), Gerardo Schneider
(University of Grenoble, France), Bikram Sengupta (SUNY Stony Brook), Frederic Ser-
vais (Univeriste Libre de Bruxelles), Vasu Singh (EPFL, Switzerland), Ofer Strichman
(Weizmann Inst. of Science, Israel), Stavros Tripakis (University of Grenoble, France),
Dogan Ulus (University of Grenoble, France), Yaron Velner (Tel Aviv University, Israel),
and Beyazit Yalcinkaya (University of California, Berkeley).



Journal referee

Acta Informatica, ACM Transactions on Computational Logic, ACM Transactions on
Design Automation of Electronic Systems, ACM Transactions on Embedded Computer
Systems, ACM Transactions on Programming Languages and Systems, ACM Transac-
tions on Software Engineering and Methodology, Bulletin of Symbolic Logic, Computer
Architecture Letters, Distributed Computing, Formal Aspects of Computing, Formal
Methods in System Design, Fundamenta Informaticae, IEEE Parallel & Distributed
Technology, IEEE Software, IEEE Transactions on Computers, IEEE Transactions on
Computer-Aided Design, IEEE Transactions on Automatic Control, IEEE Transactions
on Software Engineering, Information and Computation, Information Processing Let-
ters, International Journal on Foundations of Computer Science, Journal of the ACM,
Journal of Algorithms, Journal of Automated Reasoning, Journal of Computer and
System Sciences, Journal of Discrete Event Dynamic Systems, Journal of Logic and
Computation, Journal of Parallel and Distributed Computing, Mathematics of Control
Systems and Signals, Mathematical Structures in Computer Science, Science of Com-
puter Programming, and Theoretical Computer Science.

Proposal reviewer

Air-Force Office for Scientific Research, Engineering and Physical Sciences Research
Council, United Kingdom, Israel Science Foundation, National Science Foundation, Nat-
ural Sciences and Engineering Research Council, Canada, Science Foundation of Ireland,
The Netherlands Computer Science Research Foundation, The Netherlands Organiza-
tion for Scientific Research, and Swiss National Science Foundation.

Professional societies

AAAS, ACM (SIGACT, SIGBED, SIGLOG, SIGPLAN, SIGSOFT), EATCS, IEEE
Computer Society.

Invited Lectures

1.
2.

Neurosymbolic Learning. Shonan Meeting on Automatic Programming, Tokyo, January 2025.

Specification-guided reinforcement learning. Donald E. Knuth Prize Lecture, 65th TEEE
Symposium on Foundations of Computer Science (FOCS), Chicago, October 2024.

. Specification-guided reinforcement learning. Simons Institute Workshop on Synthesis of Mod-

els and Systems, Berkeley, July 2024.

. Specification-guided reinforcement learning. Colloquium, Department of Computer Science

and Engineering, Indian Institute of Technology, Mumbai, India, January 2024.

. Formal verification for safe autonomy. 19th International Conference on Formal Aspects of

Component Software, Keynote lecture, October 2023.

. Specification-guided reinforcement learning. Workshop in honor of Mihalis Yannakakis on

his 70th birthday, New York, August 2023.

Time for temporal logic. Workshop dedicated to Thomas A. Henzinger on his 60th birthday,
Paris, France, July 2023.

. Trustworthy deep learning. Deans’ Distinguished Visiting Professorship Lecture, Department

of Radiology, Perelman School of Medicine, University of Pennsylvania, March 2023.

. Specification-guided reinforcement learning. Tutorial at 37th AAAI Conference on Artificial

Intelligence (AAAT), Washington D.C., February 2023.

10



10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

Formal methods for Machine Learning. Verification Mentoring Workshop, Federated Logic
Conference (FLoC), Haifa, Israel, August 2022.

The Joy of Automata. VardiFest: A workshop in honor of Moshe Y. Vardi, Federated Logic
Conference (FLoC), Haifa, Israel, August 2022.

Specification-guided Reinforcement Learning. Schloss Dagstuhl Seminar on Machine Learning
and Logical Reasoning, Germany, July 2022.

Network traffic classification by program synthesis. Workshop on Formal Foundations of
Software Defined Networks, Heraklion, Greece, November 2021.

Synchronization schemas. Keynote lecture, ACM SIGMOD/PODS International Conference
on Management of Data (PODS), Xi’an, China, June 2021.

Formal verification for safe autonomy. Verified Software: From Theory To Practice, Isaac
Newton Institute for Mathematical Sciences Workshop, UK, May 2021 and July 2022.

Syntax-guided program synthesis. Joint seminar of Icelandic Center of Excellence for The-
oretical Computer Science and Gran Sasso Science Institute, School of Advanced Studies,
Scuola Universitaria Superiore, Italy, Virtual, April 2021.

Syntax-guided program synthesis. Tutorial at Simons Institute Workshop on Synthesis of
Models and Systems, Berkeley, February 2021.

Syntax-guided program synthesis. Keynote lecture, Workshop on Program Synthesis Driven
Software Engineering, 14th Innovations in Software Engineering Conference, Bhubaneswar,
India, February 2021.

A brief introduction to computer-aided verification. Verification Mentoring Workshop, 32nd
International Conference on Computer-Aided Verification (VMW@QCAV), Los Angeles, July
2020.

Model checking for safe autonomy. Keynote lecture, 21st International Conference on Verifi-
cation, Model Checking, and Abstract Interpretation (VMCAI), New Orleans, January 2020.

Safety verification for learning-enabled control systems. Distinguished colloquium, Computer
Science Research Week, National University of Singapore, Singapore, January 2020.

Model checking for safe autonomy. Keynote lecture, 17th ACM-IEEE International Confer-
ence on Formal Methods and Models for System Design (MEMOCODE), San Diego, October
2019.

Model checking for safe autonomy. Best of Model Checking: CAV Workshop in honor of Orna
Grumberg, New York, July 2019.

Hybrid systems: The early years. Oded Maler - Barbaric Science from a Captive Poet, CPS-
IoT Week, Montreal, Canada, April 2019.

Syntax-guided program synthesis. Distinguished Colloquium, Department of Computer Sci-
ence, New York University, December 2018.

Programming abstractions for data processing systems. Keynote Lecture, 18th International
Conference on Runtime Verification, Limassol, Cyprus, November 2018.

Syntax-guided program synthesis. Distinguished Colloquium, Department of Computer Sci-
ence, Stony Brook University, November 2018.

Syntax-guided program synthesis. Keynote Lecture, Mid-west Verification Meeting, Univer-
sity of Iowa, September 2018.

11



29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44.

45.

46.

47.

48.

Regular processing of data streams. Lectures at Lipa Summer School, Warsaw, Poland, June
2018.

Syntax-guided program synthesis. Distinguished Colloquium, Department of Electrical Engi-
neering and Computer Science, University of California, Berkeley, April 2018.

Quantitative policies over streaming data. Distinguished Colloquium, Department of Com-
puter Science, Rice University, January 2018.

Quantitative policies over streaming data. Department of Computer Science and Engineering,
Indian Institute of Technology, Kanpur, November 2017.

Interfaces for stream processing systems. Principles of Modeling: Symposium in honor of
Edward A. Lee, Berkeley, October 2017.

Quantitative policies over streaming data. KimFest: Symposium in honor of Kim G. Larsen,
Aalborg, Denmark, August 2017.

Syntax-guided synthesis. Summer School on Symbolic Computation and Satisfiability Check-
ing, Saarbrucken, Germany, August 2017.

Quantitative policies over streaming data. Summer School on Verification Technology, Sys-
tems, and Applications, Saarbrucken, Germany, August 2017.

Syntax-guided synthesis. Dill@60 Workshop, International Conference on Computer-Aided
Verification, Heidelberg, Germany, July 2017.

Reactive synthesis for multi-agent systems. Workshop on Integrated Task and Motion Plan-
ning, Robotics: Science and Systems, Boston, July 2017.

Syntax-guided synthesis. DARPA-ISAT Workshop on Augmented Developers, Arlington,
February 2016.

Syntax-guided synthesis. Distinguished Colloquium, Academia Sinica, Taiwan, December
2016.

Principles of Cyber-Physical Systems, Naval Academy Science and Engineering Conference,
The United States Naval Academy, Annapolis, November 2016.

Syntax-guided synthesis. Embedded tutorial, ACM SIGBED International Conference on
Embedded Software (EMSOFT), Pittsburgh, October 2016.

Quantitative policies over streaming data. Department of Electrical Engineering, University
of Southern California, September 2016.

Regular functions: Foundations and applications to quantitative policies over streaming
data. International Summer School Marktoberdorf: Dependable Software Systems Engineer-
ing, Marktoberdorf, Germany, August 2016.

Quantitative policies over streaming data. MSR Workshop on Safe and Autonomous Cyber-
Physical Systems, Redmond, July 2016.

Quantitative policies over streaming data. Fourth International Workshop on Strategic Rea-
soning (SR), New York, July 2016.

Quantitative policies over streaming data. Opening Keynote at Cyber-Physical Systems Week
(CPSWeek), Vienna, Austria, April 2016.

Syntax-Guided Synthesis. Tutorial at 43rd ACM Symposium on Principles of Programming
Languages (POPL), January 2016.
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90.
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92.

93.

54.

95.

56.

o7.

58.

99.

60.

61.

62.

63.

64.

65.

66.

67.

68.

69.

Syntax-Guided Synthesis. 13th ACM-IEEFE International Conference on Formal Methods and
Models for System Design (MEMOCODE), Austin, September 2015.

Regular Functions. Descriptional Complezity of Formal Structures (DCFS), Waterloo, Canada,
June 2015.

Model Synthesis: New Challenges for Model-Based Design. Toyota Workshop on Industrial
Cyber-Physical Systems, Los Angeles, December 2014.

Regular Functions. Workshop on Software Correctness and Reliability, ETH Zurich, October
2014.

Syntax-Guided Synthesis, International Summer School Marktoberdorf: Dependable Software
Systems Engineering, Marktoberdorf, Germany, August 2014.

Syntax-Guided Synthesis, 13th International Conference on Formal Methods in Computer-
Aided Design (FMCAD), Portland, October 2013.

Regular Functions. Horizons in TCS: A celebration of Mihalis Yannakakis’s 60th Birthday,
Princeton, August 2013.

Regular Functions. 28th ACM/IEEE Symposium on Logic in Computer Science (LICS), New
Orleans, June 2013.

Regular Functions and Cost Register Automata. Journees d’Informatique Fondamentale de
Paris Diderot, Paris, April 2013.

Computer Augmented Program Engineering. Distinguished Departmental Colloquium, Uni-
versity of Texas at Austin, November 2012.

Streaming Transducers. IFIP Theoretical Computer Science Conference, Amsterdam, The
Netherlands, September 2012.

Computer Augmented Program Engineering. Distinguished Departmental Colloquium, Uni-
versity of California at San Diego, April 2012.

Computer Augmented Program Engineering. The Strachey Lecture, University of Oxford,
March 2012.

Computer Augmented Program Engineering. Distinguished Departmental Colloquium, Uni-
versity of Illinois at Chicago, February 2012.

Computer Augmented Program Engineering. 13th International Conference on Verification,
Model Checking, and Abstract Interpretation (VMCAI), Philadelphia, January 2012.

Formal verification of hybrid systems. 11th International Conference on Embedded Software
(EMSOFT), Taipei, Taiwan, October 2011.

Interfaces for control components. 9th International Conference on Formal Modeling and
Analysis of Timed Systems (FORMATS), Aalborg, Denmark, September 2011.

Interfaces for control components. CAV Workshop on Formal Methods for Robotics and
Automation, Snowbird, July 2011.

Computer Augmented Program Engineering. 3rd International Workshop on Practical Syn-
thesis for Concurrent Systems, Snowbird, July 2011.

Streaming string transducers. 38th International Colloguium on Automata, Languages, and
Programming (ICALP), Zurich, Switzerland, July 2011.

Streaming string transducers. 18th Workshop on Logic, Language, Information, and Compu-
tation (WoLLIC), Philadelphia, May 2011.
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71.

72.

73.

74.

75.

76.

e

78.
79.

80.

81.

82.

83.

84.

85.

86.

87.

88.

89.

Streaming string transducers. 30th Annual Conference on Foundations of Software Technology
and Theoretical Computer Science (FSTTCS), Chennai, India, December 2010.

Interfaces for control components. ARTIST (Network of Excellence on Embedded Systems
Design) Summer School Europe, Grenoble, France, September 2010.

Interfaces for control components. 10th International Workshop on Discrete Event Systems
(WODES 2010), Plenary lecture, Berlin, Germany, August 2010.

Architecture-aware analysis of concurrent software. Amir Pnueli Memorial Symposium, New
York, May 2010.

Software verification: From an unsolvable problem to useful tools. The George H. Heilmeier
Faculty Award for Excellence in Research Lecture, University of Pennsylvania, March 2010.

Architecture-aware analysis of concurrent software. Distinguished Departmental Colloquium,
Michigan State University, February 2010.

Architecture-aware analysis of concurrent software. Intel Symposium on Hardware and Soft-
ware Co-design and Co-verification, Haifa, Israel, September 2009.

Temporal reasoning about program executions. The European Joint Conferences on Theory
and Practice of Software (ETAPS), York, UK, March 2009.

Marrying words and trees. Logic and Algorithms, Edinburgh, UK, July 2008.

Software model checking. The Milner Lecture, Laboratory for Foundations of Computer
Science, University of Edinburgh, July 2008.

Architecture-aware analysis of concurrent software. Distinguished Lecture Series, Max-Planck
Institute for Software Systems, Saarbrucken, Germany, July 2008.

Marrying words and trees. 12th International Conference on Algebraic Methodology and Soft-
ware Technology (AMAST), Urbana, July 2008.

Architecture-aware analysis of concurrent software. Jon Postel Distinguished Lecturer, De-
partment of Computer Science, University of California at Los Angeles, November 2007.

Architecture-aware analysis of concurrent software. Distinguished Lecture Series, Department
of Computer Science, University of Illinois at Urbana-Champaign, October 2007.

Marrying words and trees. Computer Science Symposium in Russia (CSR’07), Ekaterinburg,
Russia, September 2007.

Concurrent executions on relaxed memory models: Challenges and opportunities for software
model checking. 14th International Workshop on Model Checking Software (SPIN), Berlin,
Germany, July 2007.

Principles of embedded computation. Distinguished colloquium, Department of Computer
Science and Engineering, Arizona State University, April 2007.

Software model checking. Distinguished colloquium, Department of Computer Science and
Engineering, Pennsylvania State University, November 2006.

Logics, automata, and algorithms for analysis of structured programs. Minicourse, Markto-
berdorf Summer School on Software and System Reliability and Security, Germany, August
2006.

Model checking: From tools to theory. 25MC: 25 Years of Model Checking, Seattle, August
2006.
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90.

91.

92.

93.

94.

95.

96.

97.

98.

99.

100.

101.

102.

103.

104.

105.

106.

107.

Hybrid systems modeling for regulatory pathways. FLoC Workshop on Logic in Systems
Biology (LSB), Seattle, August 2006.

Games for formal design and verification of reactive systems. Keynote lecture, Fourth ACM-
IEEF International Conference on Formal Methods and Models for Codesign (MEMOCODE),
Napa, July 2006.

Nested words and trees. Tutorial, Workshop on Games and Verification, Newton Institute for
Mathematical Sciences, Cambridge, UK, July 2006.

Adding nesting structure to words. Keynote lecture, 10th International Conference: Devel-
opments in Language Theory (DLT), Santa Barbara, June 2006.

The benefits of exposing calls and returns. Keynote lecture, Joint session of 16th International
Conference on Concurrency Theory (CONCUR) and 12th International SPIN Workshop on
Model Checking of Software (SPIN), San Francisco, August 2005.

Modeling and analysis of hybrid and embedded systems. Minicourse at the Lipari School,
Formal Methods: Theory and Practice, 17th International School for Computer Science Re-
searchers, Lipari Island, Italy, June 2005.

Games for formal design and verification of reactive systems. Keynote lecture, Second Inter-
national Symposium on Automated Technology for Verification and Analysis (ATVA), Taipei,
Taiwan, November 2004.

Formal modeling and analysis of hybrid systems. Tutorial, Second International Symposium
on Automated Technology for Verification and Analysis (ATVA), Taipei, Taiwan, November
2004.

Timed automata and model checking. Fourth International Summer School on Formal Meth-
ods for the Design of Computer, Communication, and Software Systems: Real Time, Berti-
noro, Italy, September 2004.

Analysis of scenario-based requirements. Distinguished Colloquium Series, Department of
Electrical Engineering and Computer Science, Vanderbilt University, Nashville, November
2003.

Software synthesis from hybrid automata. Monterrey Workshop on Software Engineering for
Embedded Systems, Chicago, September 2003.

Formal modeling and analysis of hybrid systems. 2003 Illinois International Multiconference
on Measurement, Modelling, and Evaluation of Computer-Communication Systems, Urbana,
September 2003.

Analysis of hierarchical state machines. Verification: Theory in Practice, Workshop in honor
of Zohar Manna, Taormina, Italy, July 2003.

Analysis of Message Sequence Charts. CRM Workshop on Formal Methods, Montreal, Canada,
September 2002.

Reachability Analysis of Hybrid Systems using Predicate Abstraction. 18th Workshop on
Mathematical Foundations of Programming Semantics (MFPS), New Orleans, March 2002.

Hybrid Systems: Modeling and Verification. IFIP Working Group 2.8 School on Formal
Software Engineering, Pune, India, January 2002.

Hierarchical Hybrid Modeling of Embedded Systems. First International Workshop on Em-
bedded Software (EMSOFT), Tahoe City, October 2001.

Hybrid systems: Modeling and Verification. One-day minicourse for Fifth Dynamics Work-
shop, Brussels, July 2001.
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109.

110.

111.

112.

113.

114.

115.

116.

117.

118.

119.

120.

121.
122.

123.

124.

125.

126.

127.

128.

Exploiting modularity in model checking. 11th International Conference on Concurrency
Theory (CONCUR), State College, August 2000.

CHARON: Modular specification and simulation of hybrid systems. Keynote speaker at
Dagstuhl Seminar on Probabilistic Methods in Verification, Wadern, Germany, May 2000.

Model checking of real-time and hybrid systems. 11th International Conference on Computer-
Aided Verification (CAV), Trento, Italy, July 1999.

Efficient formal verification of hierarchical descriptions. 18th Annual Conference on Founda-
tions of Software Technology and Theoretical Computer Science (FSTTCS), Chennai, India,
December 1998.

Model Checking. EECS Departmental Colloquium, Lehigh University, October 1998.

Model checking of probabilistic real-time systems. Workshop on Probabilistic Methods in
Verification (PROBMIV), Indianapolis, June 1998.

Modeling and analysis of hybrid systems. Joint session of 12th International Workshop on
Qualitative Reasoning (QR) and Ninth International Workshop on Principles of Diagnosis
(DX), Cape Cod, May 1998.

Formal verification of timed circuits. Fifth ACM/IEEE International Workshop on Timing
Issues in the Specification and Synthesis of Digital Systems (TAU), Austin, December 1997.

Controller synthesis for timed and hybrid systems. Fifth International Hybrid Systems Work-
shop, Notre Dame, September 1997.

Timed automata. NATO ASI Summer School on Verification of Digital and Hybrid Systems,
Antalya, Turkey, May 1997.

Modularity for timed and hybrid systems. School on Methods and Tools for the Verification
of Infinite State Systems, Grenoble, France, March 1997.

Model checking for real-time and hybrid systems. Workshop on Applied Formal Methods,
Hyderabad, India, December 1996.

Partial-order logics. DIMACS Workshop on Partial-Order Methods in Verification, Princeton,
July 1996.

Reactive modules. ONR Workshop on Automated Formal Methods, Oxford, UK, June 1996.

Algorithmic verification of timed and hybrid systems. Eighth Conference on Formal Descrip-
tion Techniques (FORTE), Montreal, Canada, October 1995.

Timing analysis in COSPAN. DIMACS Workshop on Verification and Control of Hybrid Sys-
tems, New Brunswick, October 1995.

Hybrid automata. 11th International Conference on Analysis and Optimization of Systems,
Sophia-Antipolis, France, June 1994.

Real-time systems: Verification. AMAST Workshop on Real-Time Systems (ARTS), Iowa
City, November 1993.

Model checking for real-time systems. Fourth International Conference on Computer-Aided
Verification (CAV), Elounda, Greece, July 1993.

Automatic verification of real-time systems. Third Conference on Concurrency Theory (CON-
CUR), Stony Brook, August 1992.

Modeling and verifying real-time systems. Workshop on temporal and real-time specification,

Berkeley, August 1990.
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Seminar Talks

Bellcore (March 1991 and September 1992), Bell Laboratoies (June 2016), Carnegie Mel-
lon University (October 1992, December 2001), Columbia University (October 1994),
Cornell University (February 1991, September 1992, and October 1993), EPFL, Switzer-
land (July 2005), IBM T.J. Watson Research Center (October 1994 and July 2007),
Indian Institute of Science, Bengaluru, India (January 2019), Indian Institute of Tech-
nology at Kanpur (January 2008), Indian Institute of Technology at Mumbai (January
2003), Intel Design Labs (August 1998), IST Austria (August 2010), Loyola University of
Chicago (April 1994), McMaster University (May 2002), Microsoft Research (May 2009),
MIT (January 1994, April 1997, October 1999, August 2005, and March 2006), National
University of Singapore (July 2017), NEC Research Labs (July 1999 and September
2006), Pennsylvania State University (March 1991), Rice University (April 1995), Rut-
gers University (April 2004), Simons Institute for Theoretical Computer Science (March
2018), SRI International (April 1991, August 1996, March 2018), State University of
New York at Stony Brook (November 1995), Stanford University (May 1990, February
1991, March 1992, April 1993, and March 2018), Temple University (September 2017),
Texas Tech University (February 2021), University of Brussels, Belgium (September
2012), University of California at Berkeley (September 1990, September 1996, Novem-
ber 1996, August 1998, and February 2018), University of California at Santa Barbara
(January 1991), University of Delaware (March 2009), University of Paris (July 2003),
University of Pennsylvania (March 1995, March 1997, November 1997, October 1999,
October 2000, October 2002, October 2003, November 2003, September 2005, Septem-
ber 2006, September 2008, and October 2009), Verimag, Grenoble, France (July 2005),
Villanova University (April 2016), and VMWare Research (April 2018).

Software

1.

AutomataTutor (with L. D’Antoni, S. Gulwani, B. Hartmann, D. Kini, M. Viswanathan):
a tool for automatic grading and feedback for basic problems in theory of computation course
(www.automatatutor.com). The tool is now used in over twenty universities and by more
than five thousand students.

. CheckFence (with Sebastian Burckhardt and Milo Martin): a SAT-based verification tool

for analyzing implementations of concurrent data types with respect to user specified memory
model (http:////checkfence.sourceforge.net/).

. Jist (with students): a tool for automatic extraction of behavioral interfaces from Java classes

(see www.cis.upenn.edu/jist/).

CHARON (with I. Lee, O. Sokolsky, and others): a modeling and analysis environment for
hierarchical hybrid systems (seewww.cis.upenn.edu/mobies/charon/ ).

. HERMES (with students): a model checker for communicating hierarchical state machines

(see www.cis.upenn.edu/sdrl/hermes/).

. MOCHA (with T. Henzinger and others): a model checking environment for reactive systems

(available at www.cis.upenn.edu/ mocha/).

Timed COSPAN (with R. Kurshan): Model checker to debug a description of a real-time

system against correctness requirements.

. MSC Analyzer (with G. Holzmann, B. Kernighan, and D. Peled): A CASE tool for cre-

ating, editing, and analyzing message sequence charts for specifying requirements for the
telecommunication software.
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Patents

Timing verification by successive approximation: An algorithm for timing analysis, that is
implemented in COSPAN, and gives heuristic improvements in the time and space require-
ments of the verification task. US Patent 5483470, 1996 (with A. Itai, R. Kurshan, and
M. Yannakakis).

Model checking of hierarchical state machines: Algorithms for analysis of hierarchical state
machines. US Patent 6324,496, 2001 (with M. Yannakakis).

Model checking of message flow diagrams: Methodology and algorithms for automated anal-
ysis of scenario-based requirements. US Patent 6516306, 2003 (with M. Yannakakis).

Implied message sequence charts: Methodology and algorithms for inferring implied scenarios
from input requirements. US Patent 6681264, 2004 (with K. Etessami and M. Yannakakis).

Scenario-based programming of SDIN policies: Methods, systems, and computer readable me-
dia for generating software defined networking (SDN) policies (with B. T. Loo and Y. Yuan);
US Patent 9729582, 2017

Books
Computer-Aided Verification 1999 (with T. Henzinger) See draft at www.cis.upenn.edu/cis673/

Principles of Cyber-Physical Systems, MIT Press, 2015; Chinese edition, 2017,
Korean edition, 2019.
Edited Volumes

1. Logical Methods in Computer Science, Special Issue of Selected Papers of LICS 2006, 2009
(with R. Jagadeesan and L. Libkin).

2. Formal Methods in System Design, Vol. 32, No. 1, 2008 (with G.J. Pappas).
3. Proceedings, 21st Annual IEEE Symposium on Logic in Computer Science, 2006.

4. ACM Transactions on Embedded Computer Systems, Special issue on Embedded Software,
Vol. 4, No. 4, 2005 (with I. Lee).

5. Computer Aided Verification, Proceedings of the 16th International Conference. Lecture
Notes in Computer Science 3114, Springer 2004 (with D. Peled).

6. Hybrid Systems: Computation and Control, Seventh International Workshop, HSCC 2004,
Proceedings. Lecture Notes in Computer Science 2993, Springer, 2004 (with G. Pappas).

7. Embedded Software, Third International Conference, EMSOFT 2003, Proceedings. Lecture
Notes in Computer Science 2855, Springer, 2003 (with I. Lee).

8. Information and Computation, Vol. 164, No. 2, 2001 (with T. Henzinger).
9. Formal Methods in System Design, Vol 15, No. 1, July 1999 (with T. Henzinger).
10. Formal Methods in System Design, Vol 14, No. 3, May 1999 (with T. Henzinger).

11. CAV 96: Computer-Aided Verification. Lecture Notes in Computer Science 1102, Springer
Verlag, 1996 (with T. Henzinger).

12. Hybrid Systems III: Verification and Control. Lecture Notes in Computer Science 1066,
Springer Verlag, 1996 (with T. Henzinger and E. Sontag).
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Refereed Journal Publications

1.

10.
11.

12.

13.

14.

15.

16.

17.

18.

Chordal sparsity for SDP-based neural network verification. Automatica, 161: 111487, 2024
(with A. Xue and L. Lindemann).

. Static detection of uncoalesced accesses in GPU programs. Formal Methods in System Design,

60(1), pp. 1-32, 2022 (with J. Deviette, O. Navarro Leija, and N. Singhania).

. Colored nested words. Formal Methods in System Design, 58(3), pp. 347-374, 2021 (with D.

Fisman).

. Verifying the safety of autonomous systems with neural network controllers. ACM Trans-

actions on Embedded Computer Systems, 20(1), pp. 7:1-7:26, 2021 (with R. Ivanov, T.J.
Carpenter, J. Weimer, G.J. Pappas, and I. Lee).

. Streamable regular transductions. Theoretical Computer Science, 807: 15-41, 2020 (with D.

Fisman, K. Mamouras, M. Raghothaman, and C. Stanford). Invited submission.

. Real-time decision policies with predictable performance. Proceedings of the IEEFE, (Special

issue on Cyber-Physical Systems), 106(9): 1593-1615, 2018 (with H. Abbas, K. Mamouras,
R. Mangharam, A. Rodinova).

NetEgg: A scenario-based programming toolkit for SDN policies. IEEE/ACM Transactions
on Networking, 26(5): 2104-2117, 2018 (with Y. Yuan, D. Lin, S. Anil, H. Verma, A. Chelluri,
B.-T. Loo).

. Search-based program synthesis, Communications of the ACM, 61(12): 84-93, 2018 (with

D. Fisman, R. Singh, and A. Solar-Lezama).

. Compositional and symbolic synthesis of reactive controllers for multi-agent systems, Infor-

mation and Computation 261: 616-633 (Special issue for SR2016), 2018 (with S. Moarref
and U. Topcu).

Streaming tree transducers. Journal of the ACM 64(5): 31-1-31:55, 2017 (with L. D’Antoni).

Schedulability of bounded-rate multi-mode systems, ACM Transactions on Embedded Com-
puter Systems 16(3): 85:1-85:27, 2017 (with V. Forejt, S. Moarref, and A. Trivedi).

How can automatic feedback help students construct automata? ACM Transactions on
Computer-Human Interactions, 22(2), pp. 9:1-9:24, 2015 (with L. D’Antoni, D. Kini, S.
Gulwani, M. Viswanathan, and B. Hartmann).

Closed-loop verification of medical devices with model abstraction and refinement, Software
Tools for Technology Transfer, 16(2), pp. 191-213, 2014 (with Z. Jiang, M. Pajic, and R.
Mangharam).

Algorithmic analysis of array-accessing prograims, ACM Transactions on Computational Logic,
13(3): 27, 2012 (with P. Cerny and S. Weinstein).

Time-triggered implementations on dynamic controllers, ACM Transactions on Embedded
Computer Systems, 11(S2): 58, 2012 (with T. Nghiem, G.J. Pappas, and A. Girard).

Software model checking using languages of nested trees. ACM Transactions on Programming
Languages and Systems, 33(5): 15, 2011 (with S. Chaudhuri and P. Madhusudan).

Compositional modeling and analysis of multi-hop control networks, IEEE Transactions on
Automatic Control (Special issue on Wireless Sensor and Actuator Networks), 56(10), pp.
2345 — 2357, 2011 (with A. D’Innocenzo, K.H. Johansson, G.J. Pappas, and G. Weiss).

Adding nesting structure to words, Journal of the ACM (JACM) 56(3), 2009 (with P. Mad-
husudan).
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19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

First-order and temporal logics for nested words, Logical Methods in Computer Science (LMCS)
4(4: 11), 2008 (with M. Arenas, P. Barcelo, K. Etessami, N. Immerman, and L. Libkin).
Invited submission to LICS 2007 special issue.

Automatic symbolic compositional verification by learning assumptions, Formal Methods in
System Design 32(3), pp. 207-234, 2008 (with W.Nam and P. Madhusudan). Invited sub-
mission to special issue on Learning and Verification.

Dispatch sequences for embedded control models, Journal of Computer and System Sciences
73(2), pp. 156-170, 2007 (with A. Chandrashekharapuram). Invited submission to special
issue on real-time and embedded systems.

Predicate abstraction for reachability analysis of hybrid systems, ACM Transactions on Em-
bedded Computer Systems 5(1), pp. 152-199, 2006 (with T. Dang and F. Ivancic).

Compositional modeling and refinement for hierarchical hybrid systems, Journal of Logic and
Algebraic Programming 68(1-2), pp. 105-128, 2006 (with R. Grosu, I. Lee, and O. Sokolsky).

Deciding global partial order properties. Formal Methods in System Design 26, pp. 7-25,
2005 (with K. McMillan and D. Peled).

Analysis of recursive state machines, ACM Transactions on Programming Languages and
Systems 27(4), pp. 786-818, 2005 (with M. Benedikt, K. Etessami, P. Godefroid, T. Reps,
and M. Yannakakis).

Modular strategies for recursive game graphs, Theoretical Computer Science 354, pp. 230—
249, 2006 (with S. La Torre and P. Madhusudan). Invited submission for TACAS’03 special

issue.

Counterexample guided predicate abstraction of hybrid systems, Theoretical Computer Sci-
ence 354, pp. 250-271, 2006 (with T. Dang and F. Ivancic). Invited submission for TACAS’03
special issue.

Symbolic computational techniques for solving games, Springer International Journal on Soft-
ware Tools for Technology Transfer 7(2), pp. 118-128, 2005 (with P. Madhusudan and W.
Nam). Invited submission for BMC’03 special issue.

Optimal paths in weighted timed automata, Theoretical Computer Science 318(3), pp. 297—
322, 2004 (with S. La Torre and G. Pappas).

Polyhedral flows in hybrid automata. Formal Methods in System Design 24(3), pp. 261-280,
2004 (with S. Kannan and S. La Torre).

Modular refinement of hierarchic state machines, ACM Transactions on Programming Lan-
guages and Systems 26(2), pp. 339-369, 2004 (with R. Grosu).

Formal specification and analysis of the computer-assisted resuscitation algorithm (CARA)
infusion pump control system, Software Tools for Technology Transfer 5(4), pp. 308-319,
2004 (with D. Arney, E. Guuter, I. Lee, J. Lee, W. Nam, F. Pearce, S. van Albert, and J.
Zhou). Invited submission to special issue on formal methods for medical devices.

Inference of message sequence charts, IEEE Transactions on Software Engineering 29(7), pp.
623-633, 2003 (with K. Etessami and M. Yannakakis).

Hierarchical modeling and analysis of embedded systems, Proceedings of the IEEE 91(1), pp.
11-28, 2003 (with T. Dang, J. Esposito, Y. Hur, F. Ivancic, V. Kumar, I. Lee, P. Mishra, G.
Pappas, and O. Sokolsky). Invited submission to special issue on embedded systems.
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35.

36.

37.

38.

39.

40.

41.

42.

43.

44.

45.

46.

47.

48.

49.

50.

o1.

52.

A framework and architecture for multirobot coordination, International Journal of Robotic
Research, to appear (with R. Fierro, A. Das, J. Spletzer, Y. Hur, J. Esposito, G. Grudic,
V. Kumar, I. Lee, J. Ostrowski, G. Pappas, J. Southall, C.J. Taylor). Invited submission to
ISER’00 special issue.

Deterministic generators and games for LTL fragments, ACM Transactions on Computational
Logic 5(1), pp. 1-25, 2004 (with S. La Torre).

Realizability and verification of MSC graphs, Theoretical Computer Science 331, pp. 97-114,
2005 (with K. Etessami and M. Yannakakis). Invited submission for ICALP’01 special issue.

Modeling and analyzing biomolecular networks, IEEE Computing in Science and Engineering
4(1), pp. 20-31, 2002 (with C. Belta, V. Kumar, M. Mintz, G. Pappas, H. Rubin, and J.
Schug). Invited submission to special issue on Biocomputation.

Alternating-time Temporal Logic. Journal of the ACM 49(5), pp. 672-713, 2002 (with T.
Henzinger and O. Kupferman).

Model checking of hierarchical state machines. ACM Transactions on Programming Languages
and Systems, 23(3), pp. 273-303, 2001 (with M. Yannakakis).

Parametric temporal logic for model measuring, ACM Transactions on Computational Logic,
2(3), pp. 388-407, 2001 (with K. Etessami, S. La Torre, and D. Peled).

Discrete abstractions of hybrid systems. Proceedings of the IEEE 88(7), pp. 971-984, 2000
(with T. Henzinger, G. Lafferriere, and G. Pappas). Invited submission to a special issue on
hybrid systems.

Partial order reduction in symbolic state space exploration. Formal Methods in System De-
sign, 18(2), pp. 97-116, 2001 (with R. Brayton, T. Henzinger, S. Qadeer, and S. Rajamani).
Invited submission to CAV’97 special issue.

Model-checking of correctness conditions for concurrent objects. Information and Computa-
tion, 160(1-2), pp. 167-188, 2000 (with K. McMillan and D. Peled). Invited submission to
LICS’96 special issue.

Undecidability of partial order logics. Information Processing Letters 69(3), pp. 137-143,
1999 (with D. Peled).

Finitary fairness. ACM Transactions on Programming Languages and Systems 20(6), pp.
1171-1194, 1998 (with T. Henzinger).

Reactive modules. Formal Methods in System Design 15(1), pp. 7-48, 1999 (with T. Hen-
zinger). Invited submission to the FLoC’96 special issue.

Real-time system = Discrete system + Clock variables. Springer International Journal on
Software Tools for Technology Transfer 1(1), pp. 86-109, 1997 (with T. Henzinger). Invited
submission.

A determinizable class of timed automata. Theoretical Computer Science 211, pp. 253-273,
1999 (with L. Fix and T. Henzinger).

Computing accumulated delays in real-time systems. Formal Methods in System Design
11(2), pp. 137-155, 1997 (with C. Courcoubetis and T. Henzinger). Invited submission to
the CAV-93 special issue.

Time-adaptive algorithms for synchronization. SIAM Journal on Computing 26(2), pp. 539—
556, 1997 (with H. Attiya and G. Taubenfeld).

The benefits of relaxing punctuality. Journal of the ACM 43(1), pp. 116-146, 1996 (with T.
Feder and T. Henzinger).
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93.

o4.

95.

56.

57.

58.

99.

60.

61.

62.

An analyzer for message sequence charts. Software: Concepts and Tools 17(2), pp. 70-77,
1996 (with G. Holzmann and D. Peled). Invited submission.

Automatic symbolic verification of embedded systems. IEEE Transactions on Software En-
gineering 22(3), pp. 181-201, 1996 (with T. Henzinger and P. Ho).
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incentives,” 8/1/2017 — 7/31/2021, $400,000.

Simons Investigator Fellowship, 8/1/2013 — 7/31/2018, $600,000.

Lead PI, NSF Expeditions in Computing Award CCF 1138996, “Expeditions in Computer
Augmented Program Engineering (ExCAPE): Harnessing synthesis for software design,” 4/1/2012
- 3/31/2017, $10,000,000.

CoPI, NSF award CNS 1035715 (Cyber-physical systems program), “Assuring the safety,
security and reliability of medical device cyber physical systems,” 10/1/2010-9/30/2015,
$5,000,000 (multi-institution proposal, PI: I. Lee).

PI, Gigascale Systems Research Center, 11/1/2009-10/30/2012, $300,000.

CoPI, NSF award CNS 0931239, “Quantitative analysis and design of control networks,”
9/1/2009-8/31/2012, $1,500,000 (with I. Lee, R. Mangharam, G.J. Pappas, and A. Ribeiro).

PI, NSF award CCF 0915777, “Scalable symbolic analysis of hybrid systems,” 9/1/2009—
8/31/2012, $376,430.

PI, NSF award CCF 0905464, “Formal analysis of concurrent software on relaxed memory
models,” 9/1/2009-8/31/2012, $1,200,000 (with M.M.K. Martin).

PI, General Motors, “Formal modeling and analysis of hybrid systems,” 6/1/2007-5/31/2009,
$232,741.

PI, NSF award CPA 0541149, “Behavioral interfaces for software components,” 9/1/2006-
8/31,/2009, $300,000.

CoPI, NSF Cybertrust award CNS 0524059, “Resource guided implementation of secure em-
bedded software,” 9/1/2005-8/31/2009, $1,000,000 (with A. Scedrov and S. Zdancewic).

CoPI, NSF award CSR-EHS 0509143, “A hierarchy of models for embedded software,” 8/1/2005-
7/31/2008, $500,000 (with I. Lee and W. Wolf).
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26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

PI, NSF award CCR~0410662, “Synthesis of embedded software from hybrid models,” 9/1,/2004-
8/31/2007, $400,001 (with I. Lee and G. Pappas).

PI, NSF award CCR-0401049, “Workshop on hybrid systems,” 4/15/2004-4/15/2005, $20,000
(with G.J. Pappas).

CoPI, NSF award CCR~0318299, “Workshop on embedded software,” 7/15/2003-6/30/2004,
$15,000 (with I. Lee).

PI, NSF award CCR-0306382, “Games for formal design and verification of reactive systems,”
6/1/2003-5/31,/2006, $270,000.

CoPI, NSF award CCR-0209990, “Third party programmability of embedded systems,” 7/1/2002—-
6/30/2004, $180,000 (with C. Gunter).

PI, NSF ITR award ITR/SY 0121431, “Formal Design and Analysis of Hybrid Systems,”
9/1/2001-8/31/2006, $1,000,000 (with G.J. Pappas).

CoPI, ARO URI award DAAD19-01-1-0473, “Advanced Tool Integration for Embedded Sys-
tems Assurance,” 5/1/2001-4/30/2006, $4,984,330 (with C. Gunter, S. Kannan, I. Lee, and
O. Sokolsky).

CoPI, DARPA BIOCOMP program award, “Modeling, Analysis, Simulation, and Synthesis
of Biomolecular Networks,” 8/24/2001-8/23/2004, $298,635 (with V. Kumar, G.J. Pappas,
H. Rubin, and J. Schug).

CoPI, DARPA ITO Mobies award F33615-00-C-1707, “Design, Implementation, and Valida-
tion of Embedded Software,” 7/1/2000-6/30/2003, $2,250,000 (with V. Kumar, I. Lee, and
G. Pappas).

PI, SRC (Semiconductor Research Corporation) award 99-TJ-688, “Exploiting hierarchical
structure for efficient formal verification,” 7/1/1999-6/30/2002, $366,000.

PI, NSF award CCR99-70925, “Specification, analysis, and testing of scenario-based require-
ments,” 9/15/1999-8/31/2002, $215,000.

CoPI, DARPA ITO MARS award 130-1303-4-534328, “Control of Multiple Autonomous
Robots,” 7/1/1999-6/30/2002, $1,800,000 (with K. Daniilidis, V. Kumar, I. Lee, C.J. Taylor,
and L. Unger).

PI, Alfred P. Sloan Faculty Fellowship, 9/1/1999-8/31/2001, $35,000.

PI, NSF CAREER award CCR97-34115, “Computer-aided verification of reactive systems,”
7/1/1998-6/31/2002, $200,000.

CoPI, DARPA/NASA grant NAG2-1214, “MOCHA: Modularity in model checking,” 5/1/98-
4/30/00, $850,000 (with T.A. Henzinger).
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