Curriculum Vitae

Clark Barrett

Computer Science Department, Gates 488
Stanford University
Stanford, CA 94305
http://www.cs.stanford.edu/~barrett
barrett@cs.stanford.edu

Research Interests

Automated reasoning; satisfiability modulo theories (SMT); formal methods; formal verification; verifica-
tion of smart contracts; verification of neural networks; Al safety; security; hardware design productivity
and verification.

Education

Ph.D.: Stanford University, 2003, Computer Science. Advisor: David L. Dill.
Thesis Title: Checking Validity of Quantifier-Free Formulas in Combinations of First-Order Theories.

M.S.: Stanford University, 1998, Computer Science. Advisor: David L. Dill.

B.S.: Brigham Young University, 1995, Electrical and Computer Engineering (with Honors), Computer
Science, and Mathematics. Summa Cum Laude with University Honors. Minors: Physics, Music.

Appointments

Professor (Research), Computer Science, Stanford University, Sept. 2021 to present.

Associate Professor (Research), Computer Science, Stanford University, Sept. 2016 to Aug. 2021.
Visiting Scientist, Google, Mountain View, CA, Jan. 2015 to July 2017.

Visiting Associate Professor, Stanford University, Sept. 2013 to Aug. 2016.

Associate Professor, Computer Science, Courant Institute, NYU, Sept. 2008 to Aug. 2016
Assistant Professor, Computer Science, Courant Institute, NYU, Sept. 2002 to 2008.

Research Group

Ph.D. Students: Caleb Donovick, Haoze Wu, Alex Ozdemir, Ying Sheng, Scott Viteri, Amalee Wilson,
Hanna Lachnitt, Rachel Cleaveland, Samuel Akinwande, Abdalrhman Mohamed,

Graduated Ph.D. Students:

o Makai Mann, “Augmenting Transition Systems for Scalable Symbolic Model Checking,” Computer
Science, Stanford University, 2021.

e Andres Notzli, “Towards Better Simplifications in SMT Solvers with Applications in String Solving,”
Computer Science, Stanford University, 2021.

e Kshitij Bansal, “Decision Procedures for Finite Sets with Cardinality, and Local Theories Exten-
sions,” Computer Science, New York University, 2016.

o Wei Wang, “Partition Memory Models for Program Analysis,” Computer Science, New York Uni-
versity, 2016.

e Liana Hadarean, “An Efficient and Trustworthy Theory Solver for Bit-vectors in Satisfiability Mod-
ulo Theories,” Computer Science, New York University, 2014.



o Tim King, “Effective Algorithms for the Satisfiability of Quantifier-Free Formulas Over Linear Real
and Integer Arithmetic,” Computer Science, New York University, 2014.

e Dejan Jovanovié, “SMT Beyond DPLL(T): A New Approach to Theory Solvers and Theory Com-
bination,” Computer Science, New York University, 2012.

e Igor Chikanian, “Automatic Deduction for Theories of Algebraic Data Types,” Computer Science,
New York University, 2011.

e Chris Conway, “Tools and Techniques for the Sound Verification of Low-Level Code,” Computer
Science, New York University, 2011.

o Yeting Ge, “Solving Quantified First Order Formulas in Satisfiability Modulo Theories,” Computer
Science, New York University, 2010.

e Ying Hu, “Translation Validation of Loop Optimizations,” Computer Science, New York University,
2005.

Postdocs and Research Scientists:

e Pei Huang, Postdoc, 2022 - present.

o Min Wu, Postdoc, 2022 - present.

e Aina Niemetz, Postdoc, 2017 - 2019; Research Scientist, 2019 - present.

e Mathias Preiner, Postdoc, 2017 - 2019; Research Scientist, 2019 - present.
e Nestan Tsiskaridze, Research Scientist, 2020 - present.

e Florian Lonsing, Research Scientist, 2019 - 2022.

o Aleksandar Zeljié¢, Postdoc, 2018 - 2022.

e Gereon Kremer, Postdoc, 2020 - 2022.

e Yoni Zohar, Postdoc, 2018 - 2021.

o Ahmed Irfan, Postdoc, 2019 - 2021.

o (Cristian Mattarei, Postdoc, 2016 - 2018.

e Guy Katz, Postdoc, 2016 - 2018.

e Morgan Deters, Postdoc, 2008-2013; Senior Research Scientist, 2013-2015.
e Dejan Jovanovié, Postdoc, 2012-2013.

Visiting Scholars:

e Teruhiro Tagomori, NRI Secure, 2020-present.
e Stéphane Demri, CNRS, 2012-2014.

Awards and Honors
Personal

Best SCP Tool Paper, International Conference on Tools and Algorithms for the Construction and
Analysis of Systems (TACAS), 2022.

CAV Award, 2021.

Test of Time Award, Conference on Logic in Computer Science (LICS), 2021.

Honorable Mention Paper, Conference on Formal Methods in Computer-Aided Design (FMCAD), 2020.
Best Paper, International Joint Conference on Automated Reasoning (IJCAR), 2020.

Distinguished Artifact Award, International Conference on Tools and Algorithms for the Construction
and Analysis of Systems (TACAS), 2018.



Best Short Paper, Symposium on SDN Research, 2018.

Best Paper, Conference on Formal Methods in Computer-Aided Design (FMCAD), 2016.
Best Paper, International Test Conference (ITC), 2015.

ACM Distinguished Scientist, December 2014.

Haifa Verification Conference Award, October 2010.

Member, IFIP Working Group 2.3 (Programming Methodology), elected March, 2010.
IBM Software Quality Innovation Award, November 2008.

National Science Foundation CAREER award, 2007-2012.

Nominated for Miller Research Fellowship (declined), 2002.

Best Paper, Design Automation Conference (DAC), 1998.

National Science Foundation Graduate Fellowship (declined).

National Defense Science and Engineering Graduate Fellowship, 1995-1999.

Karl G. Maeser Graduate Fellowship, 1995.

Co-valedictorian, Brigham Young University, 1995.

Systems

SMT-COMP 2022: winner in 15 of 20 competition-wide categoreis (cveb);
SMT-COMP 2021: winner in 17 of 20 competition-wide categoreis (cve5);
SMT-COMP 2020: winner in 6 of 8 competition-wide categories (CVC4);

HWMCC 2019: winner (Cosa2)

SMT-COMP 2019: winner of 13 first place trophies (of 18 possible) (CVC4);
SyGuS-COMP 2019: winner, general, PBE-BV, PBE-Strings, Inv tracks (CVC4)
SMT-COMP 2018: winner, main track (CVC4);

SyGuS-COMP 2018: winner, general, PBE-BV, PBE-Strings, and CLIA (tied) tracks (CVC4)
SMT-COMP 2017: winner, main track (CVC4);

SyGuS-COMP 2017: winner, linear-integer-arithmetic track and strings track (CVC4)
SMT-COMP 2016: winner, main track (CVC4);

SyGuS-COMP 2016: winner, linear-integer-arithmetic track (CVC4)

CASC 2015: winner, TFN division (CVC4);

SMT-COMP 2015: winner, main track (CVC4);

SyGuS-COMP 2015: winner, general track and linear-integer-arithmetic track (CVC4);
SV-COMP 2015: bronze medal, MemorySafety division (Cascade);

CASC 2014: winner, TFA division (CVC4);

SMT-COMP 2014: winner, ALIA, AUFLIA, AUFLIRA, LIA, LRA, QF_AUFBV, QF_LRA, QF_NRA,
UF, UFLIA divisions (CVC4);

SMT-COMP 2012: winner, QF _UFLRA division (CVC4);

SMT-COMP 2007: winner, AUFLIRA division (CVC3);

SMT-COMP 2006: winner, AUFLIRA division (CVC3);

Systems Under Development

cveh: An open-source SMT solver. Available at
http://cvch.github.io.

Pono: An SMT-based model checker. Available at
https://github.com/upscale-project/pono.

Smt-switch: A solver-agnostic API for SMT solving. Available at
https://github.com/stanford-centaur/smt-switch.

Marabou: An open-source verifier for neural networks. Available at
https://github.com/NeuralNetworkVerification/Marabou.

Previously Developed Systems



CVC4: An open-source SMT solver. Available at
http://cvcéd.stanford.edu/.

Cosa2: An open-source SMT-based model checker. Available at
https://github.com/upscale-project/cosa2.

CoSA: An open-source hardware model-checker. Available at
https://github.com/cristian-mattarei/ CoSA

SMT Solvers: Stanford Validity Checker (SVC), Cooperating Validity Checker (CVC), CVC Lite, CVC3

Cascade: A program verification platform. Available at
http://cvcéd.cs.stanford.edu/cascade/.

TVOC: A Translation Validator for Optimizing Compilers. Available at
http://cs.nyu.edu/acsys/tv.

Teaching
New York University

Computer Systems Organization, Fall 2012, Spring 2013.
Class web page available at http://cs.nyu.edu/web/Academic/Courses/archive.html.

Logic and Verification, Spring 2003, Spring 2004.
2003 class web page available at http://www.cs.nyu.edu/~barrett/courses/spr03/index.html. 2004
class web page available at http://cs.nyu.edu/courses/spring04/G22.3033-003/index.htm.

Logic in Computer Science, Fall 2003, Fall 2004, Fall 2007, Fall 2008, Fall 2009.
Class web pages available at http://cs.nyu.edu/web/Academic/Courses/archive.html.

Programming Languages, Fall 2008, Spring 2012.
Class web pages available at http://cs.nyu.edu/web/Academic/Courses/archive.html.

Software Engineering, Spring 2005, Spring 2006, Spring 2007, Spring 2008.
Class web pages available at http://cs.nyu.edu/web/Academic/Courses/archive.html.

Topics in Automated Deduction, Spring 2007, Spring 2009.
Class web pages available at http://cs.nyu.edu/web/Academic/Courses/archive.html.

Stanford University

Introduction to Automated Reasoning (CS 257), Fall 2022, Helped design course. Instructors: Caroline
Trippel and Haoze Wu.

Advanced Computer Organization: Processor Architecture (EE 482), Teaching assistant, Spring 1997.
Instructor: Kunle Olukotun.

Discrete Structures, Accelerated (CS 105X ), Teaching assistant, Spring 2000, Winter 2001. Instructors:
David Dill and John Mitchell.

Techniques for Program Analysis and Verification (CS 357), Co-instructor, Fall 2013, Fall 2015. Other
instructors: Alex Aiken and David Dill.

Professional Activities

Steering Committee



FMCAD: Conference on Formal Methods in Computer-Aided Design, 2019-present.

SMT: International Workshop on Satisfiability Modulo Theories, 2009-2012, 2014-2018.
Program/Event Chair

Formal Verification of Machine Learning, Workshop at ICML, co-organizer, 2022.

FMCAD: International Conference on Formal Methods in Computer-Aided Design, co-chair, 2019.
VNN: AAAI Spring Symposium on Verification of Neural Networks, co-chair, 2019.

NASA Formal Methods Symposium, co-chair, 2017.

SAT/SMT Summer School, organizer, 2014; chair, 2015.

SMT-COMP: Satisfiability Modulo Theories Competition, co-chair, 2005, 2006, 2007, 2008, 2009, 2010.
Amir Pnueli Memorial Symposium, chair, 2010.

SMT: International Workshop on Satisfiability Modulo Theories, co-chair, 2008.

Program Committees

CADE: Conference on Automated Deduction, 2017, 2019.

CAV: International Conference on Computer Aided Verification, 2006, 2008, 2009, 2016, 2018, 2021.
CPP: Conference on Certified Programs and Proofs, 2017.

DIFTS: Workshop on Design and Implementation of Formal Tools and Systems, 2011.

FMCAD: International Conference on Formal Methods In Computer-Aided Design, 2006, 2020.

FoMLAS: Workshop on Formal Methods for ML-Enabled Autonomous Systems, 2019, 2020, 2021, 2022,
2023.

FroCoS: International Symposium on Frontiers of Combining Systems, 2005, 2011, 2013, 2015.
IJCAR: International Joint Conference on Automated Reasoning, 2018.

MEMOCODE: International Conference on Formal Methods and Models for Codesign, 2009.
NFM: NASA Formal Methods Symposium, 2016.

PAAR: Workshop on Practical Aspects of Automated Reasoning, 2012, 2014.

PDPAR: Workshop on Pragmatics of Decision Procedures in Automated Reasoning, 2003, 2004, 2005,
2006.

PXTP: Workshop on Proof eXchange for Theorem Proving, 2011.
SAT: International Conference on Theory and Applications of Satisfiability Testing, 2005.
SIGDA: Ph.D. Forum at the Design Automation Conference, 2004, 2005.

SMT: International Workshop on Satisfiability Modulo Theories, 2007, 2008, 2009, 2010, 2011, 2012,
2020.

SYNT: Workshop on Synthesis, 2021.



TPHOLs: International Conference on Theorem Proving and Higher Order Logics, 2004, 2005.
VMCALI: International Conference on Verification, Model Checking and Abstract Interpretation, 2008.
VSTTE: Workshop on Verified Software: Theories, Tools and Experiments, 2012.

WING: Workshop on Invariant Generation, 2012.

Referee

Conference/Workshop papers: CADE, CAV, DAC, EMSOFT, FMCAD, FroCoS, FSTTCS, IJCAR,
LPAR, MEMOCODE, PAAR, PDPAR, POPL, SMT, TACAS, STACS, TPHOLs, VMCAL.

Journal papers: ACM Computing Surveys, ACM Transactions on Computational Logic, AI Commu-
nications, Artificial Intelligence Journal, Communications of the ACM, Formal Aspects of Computing,
Information and Computation, IEEE Transactions on Computer-Aided Design, Journal of Formal Meth-
ods in System Design, Journal of Automated Reasoning, Journal of the ACM, Journal on Satisfiability,
Boolean Modeling and Computation, Journal of Symbolic Computation, Journal of Zhejiang University-
Science A, Logical Methods in Computer Science, Theoretical Computer Science.

Departmental Service (Stanford)

Awards committee, 2018-2021.

Gates space committee, 2017-2023.

Lecturer search committee, 2018-2019.

Masters program student advisor, 2016-2023.

PhD admissions, 2016-2018.

Strategic research initiatives committee (head), 2018-2023.

Departmental Service (NYU)

Appointments Committee, 2008-2009.

Coordinator for departmental spring showcase, 2007, 2008.

Department chair search committee, 2005-2006, 2008.

Director of Undergraduate Studies, 2009-2010.

Fellowship committee (PhD student admission and oversight committee), 2004-2008.
Graduate curriculum committee, 2006-2009.

Teaching load committee, 2006-2007.

Teaching assignments committee, 2009-2014.

Undergraduate curriculum committee, 2004-2010.

Undergraduate mentor, 2003-2008.

Other Activities
Participant at NSF workshops and panels.

One of three coordinators of the SMT-LIB initiative (see http://www.smtlib.org). Responsible for
collecting and maintaining the library of benchmarks; chair of the SMT-LIB working group on model
generation; contributor to many other aspects of the initiative.

Industry Experience

Consulting: Reservoir Labs Inc., Calypto Design Systems, MIT Lincoln Laboratory, Mentor Graphics
(formerly 0-in Design Automation).



Amazon, 2023 - present. Amazon Scholar (Robert Jones, host). Consulting on uses and applications of
automated reasoning tools.

Facebook Novi, 2018 - 2022. Consultant for Move Prover team (smart contract verification tool).
Google, 2015 - 2017, Visiting Scientist (Domagoj Babic, host). Using SMT to find security vulnerabilities.

Intel, 1996, Summer Intern under Carl Seger. Prototyping and development of an early version of Forte,
a formal verification tool suite.

Microsoft Research, 1993, Summer Intern under Charles Simonyi. Programmer on “Intentional Pro-
gramming’ project.



Publications

Conference Publications

(1)

(10)

Matan Ostrovsky, Clark Barrett, and Guy Katz. An abstraction-refinement approach to verify-
ing convolutional neural networks. In Ahmed Bouajjani, Lukas Holik, and Zhilin Wu, editors,
Proceedings of the 201" International Symposium on Automated Technology for Verification and
Analysis (ATVA ’22), volume 13505 of Lecture Notes in Computer Science, pages 391-396. Springer
International Publishing, October 2022.

Ross Daly, Caleb Donovick, Jackson Melchert, Rajsekhar Setaluri, Nestan Tsiskaridze, Priyanka
Raina, Clark Barrett, and Pat Hanrahan. Synthesizing instruction selection rewrite rules from RTL
using SMT. In Alberto Griggio and Neha Rungta, editors, Proceedings of the 22™¢ International
Conference on Formal Methods In Computer-Aided Design (FMCAD ’22), pages 139-150. TU
Wien Academic Press, October 2022.

Andres Notzli, Haniel Barbosa, Aina Niemetz, Mathias Preiner, Andrew Reynolds, Clark Barrett,
and Cesare Tinelli. Reconstructing fine-grained proofs of rewrites using a domain-specific language.
In Alberto Griggio and Neha Rungta, editors, Proceedings of the 22" International Conference
on Formal Methods In Computer-Aided Design (FMCAD ’22), pages 65-74. TU Wien Academic
Press, October 2022.

Abhishek Nair, Saranyu Chattopadhyay, Haoze Wu, Alex Ozdemir, and Clark Barrett. Proof-stitch:
Proof combination for divide-and-conquer SAT solvers. In Alberto Griggio and Neha Rungta,
editors, Proceedings of the 22"% International Conference on Formal Methods In Computer-Aided
Design (FMCAD ’22), pages 84-88. TU Wien Academic Press, October 2022.

Tom Zelazny, Haoze Wu, Clark Barrett, and Guy Katz. On optimizing back-substitution methods
for neural network verification. In Alberto Griggio and Neha Rungta, editors, Proceedings of
the 224 International Conference on Formal Methods In Computer-Aided Design (FMCAD ’22),
pages 17-26. TU Wien Academic Press, October 2022.

Omri Isac, Clark Barrett, Min Zhang, and Guy Katz. Neural network verification with proof
production. In Alberto Griggio and Neha Rungta, editors, Proceedings of the 22"¢ International
Conference on Formal Methods In Computer-Aided Design (FMCAD ’22), pages 38—48. TU Wien
Academic Press, October 2022.

Ying Sheng, Andres N6tzli, Andrew Reynolds, Yoni Zohar, David Dill, Wolfgang Grieskamp, Junkil
Park, Shaz Qadeer, Clark Barrett, and Cesare Tinelli. Reasoning about vectors using an smt theory
of sequences. In Jasmin Blanchette, Laura Kovécs, and Dirk Pattinson, editors, Proceedings of
the 11" International Joint Conference on Automated Reasoning (IJCAR °22), volume 13385 of
Lecture Notes in Computer Science, pages 125-143. Springer Nature, August 2022.

Gereon Kremer, Andrew Reynolds, Clark Barrett, and Cesare Tinelli. Cooperating techniques for
solving nonlinear real arithmetic in the cveb smt solver (system description). In Jasmin Blanchette,
Laura Kovécs, and Dirk Pattinson, editors, Proceedings of the 11*" International Joint Conference
on Automated Reasoning (IJCAR ’22), volume 13385 of Lecture Notes in Computer Science, pages
95-105. Springer Nature, August 2022.

Haniel Barbosa, Andrew Reynolds, Gereon Kremer, Hanna Lachnitt, Aina Niemetz, Andres Notzli,
Alex Ozdemir, Mathias Preiner, Arjun Viswanathan, Scott Viteri, Yoni Zohar, Cesare Tinelli, and
Clark Barrett. Flexible proof production in an industrial-strength smt solver. In Jasmin Blanchette,
Laura Kovécs, and Dirk Pattinson, editors, Proceedings of the 11" International Joint Conference
on Automated Reasoning (IJCAR ’22), volume 13385 of Lecture Notes in Computer Science, pages
15-35. Springer Nature, August 2022.

Andres Notzli, Andrew Reynolds, Haniel Barbosa, Clark Barrett, and Cesare Tinelli. Even faster
conflicts and lazier reductions for string solvers. In Sharon Shoham and Yakir Vizel, editors, Pro-
ceedings of the 34" International Conference on Computer Aided Verification (CAV '22), volume
13372 of Lecture Notes in Computer Science, pages 205-226. Springer, August 2022.
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(11)

(12)

(13)

(14)

(15)

(16)

(17)

(18)

(19)

(20)

(21)

Aina Niemetz, Mathias Preiner, and Clark Barrett. Murxla: A modular and highly extensible
api fuzzer for smt solvers. In Sharon Shoham and Yakir Vizel, editors, Proceedings of the 34"
International Conference on Computer Aided Verification (CAV ’22), volume 13372 of Lecture
Notes in Computer Science, pages 92—-106. Springer, August 2022.

Haniel Barbosa, Clark W. Barrett, Martin Brain, Gereon Kremer, Hanna Lachnitt, Makai Mann,
Abdalrhman Mohamed, Mudathir Mohamed, Aina Niemetz, Andres Notzli, Alex Ozdemir, Mathias
Preiner, Andrew Reynolds, Ying Sheng, Cesare Tinelli, and Yoni Zohar. cvchb: A versatile and
industrial-strength SMT solver. In Dana Fisman and Grigore Rosu, editors, Proceedings of the 28"
International Conference on Tools and Algorithms for the Construction and Analysis of Systems
(TACAS ’22), volume 13243 of Lecture Notes in Computer Science, pages 415-442. Springer, apr
2022. Best SCP Tool Paper Award.

Haoze Wu, Aleksandar Zeljié, Guy Katz, and Clark Barrett. Efficient neural network analysis
with sum-of-infeasibilities. In Dana Fisman and Grigore Rosu, editors, Proceedings of the 28"
International Conference on Tools and Algorithms for the Construction and Analysis of Systems
(TACAS ’22), volume 13243 of Lecture Notes in Computer Science, pages 143-163. Springer, April
2022.

Yoni Zohar, Ahmed Irfan, Makai Mann, Aina Niemetz, Andres Notzli, Mathias Preiner, Andrew
Reynolds, Clark Barrett, and Cesare Tinelli. Bit-precise reasoning via int-blasting. In Bernd
Finkbeiner and Thomas Wies, editors, Proceedings of the 237¢ International Conference on Verifi-
cation, Model Checking, and Abstract Interpretion (VMCAI '22), volume 18182 of Lecture Notes
in Computer Science, pages 496-518. Springer, January 2022.

Nestan Tsiskaridze, Maxwell Strange, Makai Mann, Kavya Sreedhar, Qiaoyi Liu, Mark Horowitz,
and Clark Barrett. Automating system configuration. In Ruzica Piskac and Michael W. Whalen,
editors, Proceedings of the 215 International Conference on Formal Methods In Computer-Aided
Design (FMCAD ’21), pages 102-111. TU Wien Academic Press, October 2021.

Saranyu Chattopadhyay, Florian Lonsing, Luca Piccolboni, Deepraj Soni, Peng Wei, Xiaofan
Zhang, Yuan Zhou, Luca Carloni, Deming Chen, Jason Cong, Ramesh Karri, Zhiru Zhang, Car-
oline Trippel, Clark Barrett, and Subhasish Mitra. Scaling up hardware accelerator verification
using A-QED with functional decomposition. In Ruzica Piskac and Michael W. Whalen, editors,
Proceedings of the 21°¢ International Conference on Formal Methods In Computer-Aided Design
(FMCAD ’21), pages 42-52. TU Wien Academic Press, October 2021.

Alex Ozdemir, Haoze Wu, and Clark Barrett. SAT solving in the serverless cloud. In Ruzica
Piskac and Michael W. Whalen, editors, Proceedings of the 21°¢ International Conference on
Formal Methods In Computer-Aided Design (FMCAD ’21), pages 241-245. TU Wien Academic
Press, October 2021.

Colin Paterson, Haoze Wu, John Grese, Radu Calinescu, Corina S. Pasareanu, and Clark Barrett.
Deepcert: Verification of contextually relevant robustness for neural network image classifiers. In
Ibrahim Habli, Mark Sujan, and Friedemann Bitsch, editors, Computer Safety, Reliability, and
Security (SAFECOMP '21), wvolume 12852 of Lecture Notes in Computer Science, pages 3-17.
Springer International Publishing, September 2021.

Makai Mann, Ahmed Irfan, Florian Lonsing, Yahan Yang, Hongce Zhang, Kristopher Brown, Aarti
Gupta, and Clark Barrett. Pono: A flexible and extensible SMT-based model checker. In Rustan
Leino and Alezandra Silva, editors, Proceedings of the 33"¢ International Conference on Computer
Aided Verification (CAV ’21), volume 12760 of Lecture Notes in Computer Science, pages 461-47/.
Springer International Publishing, July 2021.

Ying Sheng, Yoni Zohar, Christophe Ringeissen, Andrew Reynolds, Clark Barrett, and Cesare
Tinelli. Politeness and stable infiniteness: Stronger together. In André Platzer and Geoff Sutcliffe,
editors, Proceedings of the 28" International Conference on Automated Deduction (CADE ’21),
volume 12699 of Lecture Notes in Artificial Intelligence, pages 148-165. Springer, July 2021.

Makai Mann, Amalee Wilson, Yoni Zohar, Lindsey Stuntz, Ahmed Irfan, Kristopher Brown, Caleb
Donovick, Allison Guman, Cesare Tinelli, and Clark Barrett. Smt-switch: A solver-agnostic C++
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(22)

(23)

(24)

(25)

(26)

(27)

(28)

(29)

(30)

(31)

API for SMT solving. In Chu-Min Li and Felip Manya, editors, Proceedings of the 24" Interna-
tional Conference on Theory and Applications of Satisfiability Testing (SAT ’21), volume 12831 of
Lecture Notes in Computer Science, pages 377-386. Springer, July 2021. Barcelona, Spain.

Makai Mann, Ahmed Irfan, Alberto Griggio, Oded Padon, and Clark Barrett. Counterexample-
guided prophecy for model checking modulo the theory of arrays. In Jan Friso Groote and Kim Guld-
strand Larsen, editors, Proceedings of the 27" International Conference on Tools and Algorithms
for the Construction and Analysis of Systems (TACAS ’21), volume 12651 of Lecture Notes in
Computer Science, pages 1153-132. Springer, March 2021.

Aina Niemetz, Mathias Preiner, Andrew Reynolds, Clark Barrett, and Cesare Tinelli. Syntaz-
guided quantifier instantiation. In Jan Friso Groote and Kim Guldstrand Larsen, editors, Pro-
ceedings of the 27" International Conference on Tools and Algorithms for the Construction and
Analysis of Systems (TACAS ’21), volume 12652 of Lecture Notes in Computer Science, pages
145-163. Springer, March 2021.

Guy Amir, Haoze Wu, Clark Barrett, and Guy Katz. An SMT-based approach for verifying bi-
narized neural networks. In Jan Friso Groote and Kim Guldstrand Larsen, editors, Proceedings
of the 27" International Conference on Tools and Algorithms for the Construction and Analysis
of Systems (TACAS ’21), volume 12652 of Lecture Notes in Computer Science, pages 205-222.
Springer, March 2021.

Ahmed Irfan, Kyle D. Julian, Haoze Wu, Clark Barrett, Mykel J. Kochenderfer, Baoluo Meng,
and James Lopez. Towards verification of neural networks for small unmanned aircraft collision
avoidance. In Proceedings of the 39*" Digital Avionics Systems Conference (DASC ’20), October
2020.

Yuval Jacoby, Clark Barrett, and Guy Katz. Verifying recurrent neural networks using invariant
inference. In Dang Van Hung and Oleg Sokolsky, editors, Proceedings of the 18" International
Symposium on Automated Technology for Verification and Analysis (ATVA ’20), volume 12302
of Lecture Notes in Computer Science, pages 57-74. Springer International Publishing, October
2020.

Haoze Wu, Alex Ozdemir, Aleksandar Zelji¢, Kyle Julian, Ahmed Irfan, Divya Gopinath, Sadjad
Fouladi, Guy Katz, Corina Pasareanu, and Clark Barrett. Parallelization techniques for verifying
neural networks. In Alexzander Ivrii and Ofer Strichman, editors, Proceedings of the 20" Interna-
tional Conference on Formal Methods In Computer-Aided Design (FMCAD ’20), pages 128-137.
TU Wien Academic Press, September 2020.

Florian Lonsing, Subhasish Mitra, and Clark Barrett. A theoretical framework for symbolic quick
error detection. In Alexander Ivrii and Ofer Strichman, editors, Proceedings of the 20*" Interna-
tional Conference on Formal Methods In Computer-Aided Design (FMCAD ’20), pages 26-35. TU
Wien Academic Press, September 2020.

Lenny Truong, Steven Herbst, Rajsekhar Setaluri, Makai Mann, Ross Daly, Keyi Zhang, Caleb
Donovick, Daniel Stanley, Mark Horowitz, Clark Barrett, and Pat Hanrahan. fault: A python em-
bedded domain-specific language for metaprogramming portable hardware verification components.
In Shuvendu K. Lahiri and Chao Wang, editors, Proceedings of the 32" International Conference
on Computer Aided Verification (CAV ’20), volume 12224 of Lecture Notes in Computer Science,
pages 403-414. Springer International Publishing, July 2020.

Jingyi Emma Zhong, Kevin Cheang, Shaz Qadeer, Wolfgang Grieskamp, Sam Blackshear, Junkil
Park, Yoni Zohar, Clark Barrett, and David L. Dill. The move prover. In Shuvendu K. Lahiri and
Chao Wang, editors, Proceedings of the 32"¢ International Conference on Computer Aided Verifi-
cation (CAV ’20), volume 1222/ of Lecture Notes in Computer Science, pages 137-150. Springer
International Publishing, July 2020.

R. Bahr, C. Barrett, N. Bhagdikar, A. Carsello, R. Daly, C. Donovick, D. Durst, K. Fatahalian,
K. Feng, P. Hanrahan, T. Hofstee, M. Horowitz, D. Huff, F. Kjolstad, T. Kong, Q. Liu, M. Mann,
J. Melchert, A. Nayak, A. Niemetz, G. Nyengele, P. Raina, S. Richardson, R. Setaluri, J. Setter,
K. Sreedhar, M. Strange, J. Thomas, C. Torng, L. Truong, N. Tsiskaridze, and K. Zhang. Creating
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(32)

(33)

(34)

(35)

(36)

(37)

(38)

(39)

(40)

(41)

(42)

(43)

an agile hardware design flow. In Proceedings of the 57" Design Automation Conference (DAC
’20). Association for Computing Machinery, July 2020.

Eshan Singh, Florian Lonsing, Saranyu Chattopadhyay, Max Strange, Peng Wei, Xiaofan Zhang,
Yuan Zhao, Jason Cong, Deming Chen, Zhiru Zhang, Priyankja Raina, Clark Barrett, and Sub-
hasish Mitra. A-QED werification of hardware accelerators. In Proceedings of the 57" Design
Automation Conference (DAC ’20). Association for Computing Machinery, July 2020.

Ying Sheng, Yoni Zohar, Christophe Ringeissen, Jane Lange, Pascal Fontaine, and Clark Bar-
rett. Politeness for the theory of algebraic datatypes. In Nicolas Peltier and Viorica Sofronie-
Stokkermans, editors, Proceedings of the 10*” International Joint Conference on Automated Rea-
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J. G. Lopez, L. Ren, B. Meng, R. Fisher, J. Markham, M. Figard, R. Evans, R. Fvans, R. Spoelhof,
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theory solver for a theory of strings and reqular expressions. In Armin Biere and Roderick Bloem,
editors, Proceedings of the 26" International Conference on Computer Aided Verification (CAV
'14), volume 8559 of Lecture Notes in Computer Science, pages 646-662. Springer, July 2014.
Vienna, Austria.

Wei Wang, Clark Barrett, and Thomas Wies. Cascade 2.0. In Kenneth L. McMillan and Xavier
Rival, editors, Proceedings of the 15" International Conference on Verification, Model Checking,
and Abstract Interpretation (VMCAI ’14), volume 8318 of Lecture Notes in Computer Science,
pages 142-160. Springer Berlin Heidelberg, January 2014. San Diego, California.

14



(78)

(79)

(80)

(81)

(82)

(83)

(84)

(85)

(86)

(87)

(88)

(89)

Timothy King, Clark Barrett, and Bruno Dutertre. Simplex with sum of infeasibilities for SMT. In
Proceedings of the 13" International Conference on Formal Methods In Computer-Aided Design
(FMCAD ’13), pages 189-196. FMCAD Inc., October 2013. Portland, Oregon.

Dejan Jovanovié, Clark Barrett, and Leonardo de Moura. The design and implementation of the
model constructing satisfiability calculus. In Proceedings of the 13" International Conference on
Formal Methods In Computer-Aided Design (FMCAD ’13), pages 173-180. FMCAD Inc., October
2013. Portland, Oregon.

Clark Barrett, Stephané Demri, and Morgan Deters. Witness runs for counter machines. In
Pascal Fontaine, Christophe Ringeissen, and Renate A. Schmidt, editors, Proceedings of the 9t"
International Symposium on Frontiers of Combining Systems (FroCoS ’13), volume 8152 of Lecture
Notes in Artificial Intelligence, pages 120-150. Springer Berlin Heidelberg, September 2013. Nancy,
France.

Andrew Reynolds, Cesare Tinelli, Amit Goel, Sava Krstic, Morgan Deters, and Clark Barrett.
Quantifier instantiation techniques for finite model finding in SMT. In Maria Paola Bonacina,
editor, Proceedings of the 24*" International Conference on Automated Deduction (CADE ’13),
volume 7898 of Lecture Notes in Computer Science, pages 377-391. Springer Berlin Heidelberg,
2013. Lake Placid, New York.

Dejan Jovanovié¢ and Clark Barrett. Sharing is caring: Combination of theories. In Cesare Tinelli
and Viorica Sofronie-Stokkermans, editors, Proceedings of the 8" International Symposium on
Frontiers of Combining Systems (FroCoS ’11), volume 6989 of Lecture Notes in Computer Science,
pages 195-210. Springer, October 2011. Saarbriicken, Germany.

Clark Barrett, Christopher L. Conway, Morgan Deters, Liana Hadarean, Dejan Jovanovié, Tim
King, Andrew Reynolds, and Cesare Tinelli. CVCY4. In Ganesh Gopalakrishnan and Shaz Qadeer,
editors, Proceedings of the 23" International Conference on Computer Aided Verification (CAV
'11), volume 6806 of Lecture Notes in Computer Science, pages 171-177. Springer, July 2011.
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