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1970-1973  University of Michigan, College of Engineeridgplied Math), B.S. (1973).

Employment

2004—Present  Dean, School of Computer Science, CarnedlierMéniversity.
2004—Present  University Professor of Computer Sciencene@a Mellon University.
1999-2004 Head, Computer Science Department, Carnegleriéhiversity.
1997-2004 Robert Mehrabian Professor of Computer Sci€@earmegie Mellon University.
1992-1997  Professor of Computer Science, Carnegie Mellowvelsity. Research areas: VLSI cir-
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nipulation, and parallel computation. Teaching subjectsoductory computer science,
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1977-present  IEEE. Elected Fellow, 1990, citation: “fontcibutions to switch-level simulation of
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1978-present ACM. Elected Fellow, 1999.

2006—present  Academic Research Council, Singapore Mira§Education.
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Science Foundation.
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Technical Advisory Board, Innologic Systems|(@ed by Synopsys in 2003).

Technical Advisory Board, Simplex Solutiongj(fied by Cadence in 2002).
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Consultant: Hewlett Packard, Litton Dataedys, Digital Equipment Corporation,
IBM, and other companies. America

IEEE Emanuel R. Piore Award.

IEEE CAD Transactions Best Paper Award. For paper hosed with Ph.D. student
Yirng-An Chen.

Elected to National Academy of Engineering. Citatttfor contributions to symbolic
simulation and logic verification.”

Paper selected for inclusionTihe Best of ICCAD, 20 Years of Excellence in Computer-
Aided Designa collection of 42 out of over 2,200 papers that have beesepted at
the International Conference on Computer-Aided Desigween 1983 and 2002.
Golden Jubilee Medal. Awarded to 118 members of the IEEE&LUits and Systems
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Allen Newell Research Excellence Medal, Computer rigeiecDepartment, Carnegie
Mellon University.
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Conference Committees

2002-2004  Program Committee, Design and Test in Europe.
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Information Processing Letterand numerous conferences.

Reviewer for ACM Distinguished Dissertation Adva
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Publications

Books and Book Chapters

R. E. Bryant, and J. H. Kukula, “Formal Methods for Functiowerification,” in The Best of ICCAD: 20
Years of Excellence in Computer-Aided DesignKuehlmann,ed. Kluwer Academic Publishers, 2003,
pp. 3-16. Available as

http://www.cs.cmu.edu/"bryant/pubdir/iccad-best02. {ps,pdf }.
R. E. Bryant, and D. R. O’HallarorGomputer Systems: A Programmer’s Perspectrentice-Hall, 2003.
More information available &ittp://csapp.cs.cmu.edu/
R. E. Bryant, and C. Meinel, “Ordered Binary Decision Diagsd’ in Logic Synthesis and Verificatip§.
Hassoun and T. Sasaaqs, Kluwer Academic Publishers, 2001.
R. E. Bryant, ed.Proceedings of the Third Caltech Conference on Very LargdeSategration Computer
Science Press, March, 1983.
R. E. Bryant and J. B. Dennis, “Concurrent ProgrammingRa&search Directions in Software Technolpgy
P. Wegner, ed., MIT Press, June, 1979, pp. 584-610. Reviseibm inOperating Systems Engineer-
ing, Lecture Notes in Computer Science 1B Maekawa and L. A. Belady, eds., Springer-Verlag, 1982,
pp. 426—-451.

Refereed Journal and Book Articles

S. A. Seshia, K. Subramani, and R. E. Bryant, “On Solving BanlCombinations of UTVPI Constraints,”
Journal of Satisfiability, Boolean Modeling and Computatigol. 3 (2007), pp. 67-90. Available as
http://www.cs.cmu.edu/"bryant/pubdir/jsat07. {ps,pdf }.

R. M. Jensen, M. M. Veloso, and R. E. Bryant, “State-Set Bnamg Leveraging BDDs for Heuristic
Search,"Artificial Intelligence Vol. 172, Issues 2—-3 (February, 2008), pp. 103—139. Agkilas
http://www.cs.cmu.edu/ bryant/pubdir/aij07. {ps,pdf }.
M. N. Velev, and R. E. Bryant, “TLSim and EVC: A Term-Level Sholic Simulator and an Efficient
Decision Procedure for the Logic of Equality with Unintesfed Functions and Memoriedyiternational
Journal of Embedded Systenvsl. 1, No. 1/2 (2005), pp. 134-149. Available as
http://www.cs.cmu.edu/ "bryant/pubdir/ijes05. {ps,pdf }.
S. A. Seshia, and R. E. Bryant, “Deciding Quantifier-FreesBueger Formulas Using Parameterized Solu-
tion Bounds,”Logical Methods in Computer Sciendél. 1, Issue 2, Paper 7 (December, 2005). Available
as
http://www.cs.cmu.edu/"bryant/pubdir/Imcs05. {ps,pdf }.

M. N. Velev, and R. E. Bryant, “Effective Use of Boolean Sfiikility Procedures in the Formal Verification
of Superscalar and VLIW Microprocessorggurnal of Symbolic Computation/ol. 35, No. 2 (February,
2003), pp. 73—-106. Submitted version available as
http://www.cs.cmu.edu/"bryant/pubdir/jsc03. {ps,pdf }.
R. E. Bryant and M. N. Velev, “Boolean Satisfiability with Tsitivity Constraints,’”ACM Transactions on
Computational LogicVol. 3, No. 4 (October, 2002). Available as
http://www.cs.cmu.edu/"bryant/pubdir/tocl-trans01. {ps,pdf }.



Y.-A. Chen, and R. E. Bryant, “An Efficient Graph Represantafor Arithmetic Circuit Verification,”IEEE
Transactions on Computer-Aided Design of Integrated Giscand Systems/ol. 20, No. 12 (December,
2001), pp. 1442-1454. Winner of 2003 IEEE CAD Transactioast®Paper Award. Preprint version avail-
able as

http://www.cs.cmu.edu/"bryant/pubdir/tcad01-chen. {ps,pdf }.

R. E. Bryant, and Y.-A. Chen, “Verification of Arithmetic Cinits Using Binary Moment DiagramsSoft-
ware Tools for Technology Transfe8pringer-Verlag, Vol. 3, No. 2 (May, 2001), pp. 137-155 b®itted
version available as

http://www.cs.cmu.edu/"bryant/pubdir/sttt-submit. {ps,pdf }.

C. B. McDonald and R. E. Bryant, “CMOS Circuit VerificationtwiSymbolic Switch-Level Timing Sim-

ulation,” IEEE Transactions on Computer-Aided Design of Integrateduits and Systems/ol. 20, No. 3

(March , 2001), pp. 458—-474. Preprint version available as
http://www.cs.cmu.edu/"bryant/pubdir/tcad01. {ps,pdf }.

R. E. Bryant, S. German, M. N. Velev, “Processor Verificatidgsing Efficient Reductions of the Logic of
Uninterpreted Functions to Propositional LogiBCM Transactions on Computational Logwbl. 2, No. 1
(January, 2001). Available as

http://www.cs.cmu.edu/"bryant/pubdir/toclO1. {ps,pdf }.

M. Pandey, and R. E. Bryant, “Exploiting symmetry when wen§ transistor-level circuits by symbolic
trajectory evaluation,IEEE Transactions on Computer-Aided Design of Integratéduils and Systems
Vol. 18, No. 7 (July, 1999), pp. 918-935. Winner of 2001 IEEEcQits and Systems Society Outstanding
Young Author Award. Preprint version available as

http://www.cs.cmu.edu/"bryant/pubdir/tcad99. {ps,pdf }.

C.-J. H. Seger, and R. E. Bryant, “Formal Verification by SyfitoEvaluation of Partially-Ordered Tra-
jectories,”Formal Methods in System Desjgvbl. 6, No. 2 (March, 1995), pp. 147-190. Preprint version
available as

http://www.cs.cmu.edu/ bryant/pubdir/fmsd95. {ps,pdf }.

R. E. Bryant, J. D. Tygar, and L. P. Huang, “Geometric Chadzation of Series-Parallel Variable Resistor
Networks,”IEEE Transactions on Circuits and Systems |I: Fundamentabihand Applications\Vol. 41,
No. 11 (November, 1994), pp. 686—698. Manuscript versi@ilavle as

http://www.cs.cmu.edu/"bryant/pubdir/tcas94. {ps,pdf }.
L. P. Huang, and R. E. Bryant, “Intractability in Linear SehtLevel Simulation,” IJEEE Transactions on
Computer-Aided Design of Integrated Circuits and Systafols 12, No. 6 (June, 1993), pp. 829-836.
R. E. Bryant, “Symbolic Boolean Manipulation with Orderech&y Decision DiagramsACM Computing
Surveys \Vol. 24, No. 3 (September, 1992), pp. 293-318. Prepringigarpublished as CMU Technical
Report CMU-CS-92-160,

http://www.cs.cmu.edu/"bryant/pubdir/CMU-CS-92-160. {ps,pdf }. Also avail-
able as

http://www.cs.cmu.edu/"bryant/pubdir/acmcs92. {ps,pdf }
S. A. Kravitz, R. E. Bryant, and R. A. Rutenbar, “Massivelydiel Switch-Level Simulation: A Feasibility
Study,” IEEE Transactions on Computer-Aided Design of Integrategdu@s and Systems/ol. 10, No. 7
(July, 1991) pp. 871-894.

R. E. Bryant, “A Methodology for Hardware Verification Based Logic Simulation,”J.ACM Vol. 38,



No. 2 (April, 1991), pp. 299-328. Preprint available as
http://www.cs.cmu.edu/"bryant/pubdir/jacm91. {ps,pdf }.

R. E. Bryant, “On the Complexity of VLSI Implementations aBdaph Representations of Boolean Func-
tions with Application to Integer Multiplication,JEEE Transactions on Computefgol. 40, No. 2 (Febru-
ary, 1991), pp. 205-213. Preprint available as

http://www.cs.cmu.edu/"bryant/pubdir/ieeetc9l. {ps,pdf }.

R. E. Bryant, “Formal Verification of Memory Circuits by Swii-Level Simulation,” JEEE Transactions
on Computer-Aided Design of Integrated Circuits and Syst&l. 10, No. 1 (January, 1991), pp. 94-102.
Preprint available as

http://www.cs.cmu.edu/"bryant/pubdir/tcad91. {ps,pdf }.

D. L. Beatty, and R. E. Bryant, “Incremental Switch-Levelalysis,”IEEE Design and Test of Computers
\ol. 5, No. 6 (December, 1988), pp. 33—42.

R. E. Bryant, “A Survey of Switch-Level Algorithms/EEE Design and Test of Computekél. 4, No. 4

(August, 1987), pp. 26—40.

R. E. Bryant, “Algorithmic Aspects of Symbolic Switch NetwkoAnalysis,”|[EEE Transactions on Computer-

Aided Design of Integrated Circuits and Systeld. CAD-6, No. 4 (July, 1987), pp. 618-633. Winner of

1987 IEEE CAD Transactions Best Paper Award, and the 1988 WER. G. Baker Award. Available as
http://www.cs.cmu.edu/"bryant/pubdir/tcad87a. {ps,pdf }.

R. E. Bryant, “Boolean Analysis of MOS CircuitdEEE Transactions on Computer-Aided Design of Inte-
grated Circuits and Systemsol. CAD-6, No. 4 (July, 1987), pp. 634—649. Winner of theEEEW. R. G.
Baker Award. Available as

http://www.cs.cmu.edu/"bryant/pubdir/tcad87b. {ps,pdf }.

R. E. Bryant, “Graph-Based Algorithms for Boolean FunctManipulation,”|EEE Transactions on Com-
puters Vol. C-35, No. 8 (August, 1986), pp. 677—691. Reprinted inYdeli, Formal Verification of Hard-
ware Design IEEE Computer Society Press, 1990, pp. 253—-267. Electr@rsion with annotations avail-
able as

http://www.cs.cmu.edu/"bryant/pubdir/ieeetc86. {ps,pdf }.

W. J. Dally and R. E. Bryant, “A Hardware Architecture for $eti-Level Simulation,"EEE Transactions
on Computer-Aided Design of Integrated Circuits and Syst&ml. CAD-4, No. 3 (July, 1985), pp. 239—-
249,

R. E. Bryant, “A Switch-Level Model and Simulator for MOS Dty Systems,”IEEE Transactions on
ComputersVol. C-33, No. 2 (February, 1984), pp. 160-177.

Refereed Conference Articles

R. E. Bryant, D. Kroening, J. Ouaknine, S. A. Seshia, O. Btnian, and B. Brady, “Deciding Bit-Vector
Arithmetic with Abstraction, Tools and Algorithms for the Construction and Analysis at&ys TACAS 2007
March, 2007. Available as
http://www.cs.cmu.edu/"bryant/pubdir/tacas07. {ps,pdf }.
M. Christodorescu, S. Jha, S. A. Seshia, D. Song, and R. ErBr{Semantics Aware Malware Detection,”
IEEE Symposium on Security and Privajay, 2005, pp. 32—46. Available as
http://www.cs.cmu.edu/"bryant/pubdir/oakland05. {ps,pdf }.



V. Ganapathy, S. A. Seshia, S. Jha, T. W. Reps, and R. E. Brifamtomatic Discovery of API-Level
Exploits,” International Conference on Software Engineering ICSEN&y, 2005, pp. 312-321. Available
as

http://www.cs.cmu.edu/"bryant/pubdir/icse05. {ps,pdf }.
S. A. Seshia, R. E. Bryant, and K. S. Stevens, “Modeling arifjeg Circuits Using Generalized Relative
Timing,” IEEE International Symposium on Asynchronous Circuits 8pstems, ASYNC O8garch, 2005,
pp. 98-108 Available as

http://www.cs.cmu.edu/"bryant/pubdir/async05. {ps,pdf }.
S. K. Lahiriand R. E. Bryant, “Indexed Predicate Discovemy@nbounded System VerificatiorComputer-
Aided Verification CAV 20Q4R. Alur, and D. A. Pelededs, LNCS 3114, Springer-Verlag, July, 2004,
pp. 135-147. Available as

http://www.cs.cmu.edu/"bryant/pubdir/cav04b. {ps,pdf }.
A. Goel and R. E. Bryant, “Symbolic Simulation, Model Cheukiand Abstraction with Partially Ordered
Boolean Function VectorsComputer-Aided Verification CAV 200R. Alur, and D. A. Pelededs, LNCS
3114, Springer-Verlag, July, 2004, pp. 255-267. Availade

http://www.cs.cmu.edu/"bryant/pubdir/cav04a. {ps,pdf }.

S. A. Seshia and R. E. Bryant, “Deciding Quantifier-Free Brager Formulas Using Parameterized Solu-
tion Bounds,”Logic in Computer Science LICS 2Q0EEE, July, 2004, pp. 100-109. Available as
http://www.cs.cmu.edu/"bryant/pubdir/lics04. {ps,pdf }.

R. M. Jensen, M. M. Veloso, and R. E. Bryant, “Fault ToleralatnRing: Toward Probabilistic Uncertainty
Models in Symbolic Non-Deterministic Planningdriternational Conference on Automated Planning and
Scheduling ICAPS Q4une, 2004. Available as

http://www.cs.cmu.edu/"bryant/pubdir/icaps04. {ps,pdf }.
S. K. Lahiri, R. E. Bryant, A. Goel, and M. Talupur “RevisigirPositive Equality," Tools and Algorithms
for the Construction and Analysis of Systems TACAS ,2Q04densen, and A. Podelskdds, LNCS 2988,
Springer-Verlag, March, 2004, pp. 1-15 Available as

http://www.cs.cmu.edu/"bryant/pubdir/tacas04. {ps,pdf }.
S. K. Lahiri, and R. E. Bryant, “Constructing Quantified Iraats via Predicate Abstractiorierification,
Model Checking, and Abstract Interpretation (VMCAI '08. Steffen, and G. Levieds, LNCS 2937,
Springer-Verlag, February, 2004, pp. 267-281. Availakle a

http://www.cs.cmu.edu/"bryant/pubdir/vmcaiO4. {ps,pdf }. Slightly longer
version available (as gzipped postscript) as
http://www.cs.cmu.edu/"bryant/pubdir/vmcaiO4-long.p s.gz. {ps,pdf }

R. E. Bryant, S. K. Lahiri, and S. A. Seshia, “Convergencetifigsn Term-Level Bounded Model Check-

ing,” Correct Hardware Design and Verification Methods CHARME. '@3. Geist, and E. Troncieds,

LNCS 2860, Springer-Verlag, October, 2003, pp. 348—-362ailable as
http://www.cs.cmu.edu/"bryant/pubdir/charme03. {ps,pdf }.

R. M. Jensen, M. M. Veloso, and R. E. Bryant, “Guided Symbbligversal Planning,International Con-

ference on Automated Planning and Scheduling ICAR$P3123-132, 2003. Available as
http://www.cs.cmu.edu/"bryant/pubdir/icaps03. {ps,pdf }

S. K. Lahiri, and R. E. Bryant, “Deductive Verification of Agnced Out-of-Order Microprocessor§bdmputer-

Aided Verification CAV '2003W. A. Hunt, Jr., and F. Somenzkds, LNCS 2725, Springer-Verlag, July,



2003, pp. 341-354. Available as
http://www.cs.cmu.edu/"bryant/pubdir/cav03a. {ps,pdf }

S. K. Lahiri, R. E. Bryant, and B. Cook, “A Symbolic ApproaachRredicate AbstractionComputer-Aided
Verification CAV '2003W. A. Hunt, Jr., and F. Somenzds, LNCS 2725, Springer-Verlag, July, 2003,
pp. 141-153. Available as

http://www.cs.cmu.edu/"bryant/pubdir/cav03b. {ps,pdf }

S. A. Seshia, and R. E. Bryant, “Unbounded, Fully SymbolicdglcChecking of Timed Automata using
Boolean Methods,Computer-Aided Verification CAV 200®/. A. Hunt, Jr., and F. Somenzds, LNCS
2725, Springer-Verlag, July, 2003, pp. 154-166. Availade
http://www.cs.cmu.edu/"bryant/pubdir/cav03c. {ps,pdf }
S. A. Seshia, S. K. Lahiri, and R. E. Bryant, “A Hybrid SAT-RaDecision Procedure for Separation Logic
with Uninterpreted Functions40th Design Automation Conferen@903, pp. 425-430. Available as
http://www.cs.cmu.edu/"bryant/pubdir/dac03a. {ps,pdf }
A. Goel, G. Hasteer, and R. E. Bryant, “Symbolic Represanrtavith Ordered Function Template<lOth
Design Automation Conferenc2003, pp. 431-435. Available as
http://www.cs.cmu.edu/ bryant/pubdir/dac03b. {ps,pdf }
A. Goel, and R. E. Bryant “Set Manipulation with Boolean Fimical Vectors for Symbolic Reachability
Analysis,” Design and Test Europe DATE 2QM3arch, 2003. Available as
http://www.cs.cmu.edu/"bryant/pubdir/date03. {ps,pdf }.
S. K. Lahiri, S. A. Seshia, and R. E. Bryant, “Modeling and iffeation of Out-of-Order Processors in
UCLID,” Formal Methods in Computer-Aided Design FMCAD '2002 D. Aagaard and J. W. O’Leary,
eds, LNCS 2517, November, 2002, pp. 142-159. Available as
http://www.cs.cmu.edu/"bryant/pubdir/fmcad02. {ps,pdf }.
R. E. Bryant, S. K. Lahiri, and S. A. Seshia, “Modeling andieng Systems using a Logic of Counter
Arithmetic with Lambda Expressions and Uninterpreted Fions,” Computer-Aided Verification CAV 2002
E. Brinksma, and K. G. Larserds, LNCS 2404, Springer-Verlag, July, 2002, pp. 78-92. Alddaas
http://www.cs.cmu.edu/"bryant/pubdir/cav02a. {ps,pdf }
O. Strichtman, S. A. Seshia, and R. E. Bryant, “Deciding &t Formulas with SAT,Computer-Aided
Verification CAV '2002 E. Brinksma, and K. G. Larserds, LNCS 2404, Springer-Verlag, July, 2002,
pp. 209-222. Available as
http://www.cs.cmu.edu/"bryant/pubdir/cav02b. {ps,pdf }
R. M. Jensen, R. E. Bryant, and M. M. Veloso, “An Efficient BHased A* Algorithm,” Proceedings of
AIPS-02 Workshop on Planning via Model Checki2@02. Available as
http://www.cs.cmu.edu/"bryant/pubdir/aips02. {ps,pdf }
R. M. Jensen, R. E. Bryant, and M. M. Veloso, “SetA*. An EffitidDD-Based Heuristic Search Algo-
rithm,” Proceedings of the 18th National Conference on Artificiaklligence AAAI-022002. Available as
http://www.cs.cmu.edu/ bryant/pubdir/aaai02. {ps,pdf }
M. N. Velev, and R. E. Bryant, “EVC: A Validity Checker for th@gic of Equality with Uninterpreted Func-
tions and Memories, Exploiting Positive Equality, and Gamative TransformationsComputer-Aided Ver-
ification CAV '2001 G. Berry, H. Comon, and A. Finkegds, LNCS 2102, Springer-Verlag, July, 2001,
pp. 235-240. Available as
http://www.cs.cmu.edu/"bryant/pubdir/cav0l. {ps,pdf }



C. B. McDonald, and R. E. Bryant, “Computing Logic-Staged&¥sl Using Circuit Simulation and Symbolic
Elmore Analysis,"38th Design Automation Conference DAC 20Mdne, 2001. Available as
http://www.cs.cmu.edu/ bryant/pubdir/dac0l1a. {ps,pdf }

M. N. Velev, and R. E. Bryant, “Effective Use of Boolean Sdikility Procedures in the Formal Verification
of Superscalar and VLIW Microprocessor88th Design Automation Conference DAC 200dne, 2001.
Available as

http://www.cs.cmu.edu/"bryant/pubdir/dac01b. {ps,pdf }

R. E. Bryant, and D. R. O’Hallaron, “Teaching Computer Systdrom a Programmer’s PerspectiveZnd
Technical Symposium on Computer Science Education SIGTISEebruary, 2001. Available as
http://www.cs.cmu.edu/"bryant/pubdir/sigcse01. {ps,pdf }.

R. E. Bryant, P. Chauhan, E. M. Clarke, and A. Goel, “A ThedrgZonsistency for Modular Synchronous
Systems,Formal Methods in Computer-Aided Design FMCAD '208@ A. Hunt, Jr., and S. D. Johnson,
eds, LNCS 1954, November, 2000. Available as
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Available as
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Automation Conference DAC 20Q8p. 254-259, June, 2000. Available as
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Y.-A. Chen, and R. E. Bryant, “Verification of Floating PoAdders,”Computer-Aided Verification CAV 98
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R. E. Bryant, J. D. Tygar, and L. P. Huang, “Geometric Chamwation of Series-Parallel Variable Resistor
Networks,”International Symposium on Circuits and SystelMay, 1993. Available as
http://www.cs.cmu.edu/"bryant/pubdir/iscas93. {ps,pdf }.

T. J. Sheffler, and R. E. Bryant, “Match and Move: an Approacbata Parallel ComputingMIT/Brown
Conference on Advanced Research in VLSI and Parallel Sgskéif Press, March, 1992, pp. 299-317.

R. E. Bryant, “Extraction of Gate Level Models from TransisCircuits by Four-Valued Symbolic Analy-
sis,” International Conference on Computer-Aided Desigovember, 1991, pp. 350-353. Reprinted’ire
Best of ICCAD: 20 Years of Excellence in Computer-Aided gre#i. Kuehimann,ed. Kluwer Academic
Publishers, 2003, pp. 337—346.

Available as
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R. E. Bryant, D. L. Beatty, and C.-J. H. Seger, “Formal HandWerification by Symbolic Ternary Trajec-
tory Evaluation,’28th Design Automation Conferenckine, 1991, pp. 397-402. Available as
http://www.cs.cmu.edu/"bryant/pubdir/dac91a. {ps,pdf }.

A. Jain, and R. E. Bryant, “Mapping Switch-Level Simulationto Gate-Level Hardware Accelerators,”
28th Design Automation Conferendeine, 1991, pp. 219-222. Version with figures and refeseanetted
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http://www.cs.cmu.edu/"bryant/pubdir/dac91b. {ps,pdf }.
R. E. Bryant, and C.-J. H. Seger, “Formal Verification of DagiCircuits Using Symbolic Ternary System
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R. E. Bryant, “Symbolic Simulation—Techniques and Appgiicas,” 27th Design Automation Conference
June, 1990, pp. 517-521. Available as
http://www.cs.cmu.edu/"bryant/pubdir/dac90. {ps,pdf }.

K. S. Brace, R. L. Rudell, and R. E. Bryant, “Efficient Implemtation of a BDD Package27th Design
Automation Conferengelune, 1990, pp. 40-45. For those who subscribe to the IEB& e publication
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D. L. Beatty, R. E. Bryant, and C.-J. H. Seger, “Synchronoirsu Verification by Symbolic Simulation:
An lllustration,” 6th MIT Conference on Advanced Research in VLSI and Par&ifstemsApril, 1990,
pp. 98-112.
C.-J. Seger, and R. E. Bryant, “Modeling of Circuit DelaysSymbolic Simulation,”IFIP Workshop on
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Workshop on Applied Formal Methods for VLSI Desijovember, 1989.
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ity Study,” 26th Design Automation Conferenckine, 1989, pp. 91-97.
S. A. Kravitz, R. E. Bryant, and R. A. Rutenbar, “Logic Simiida on Massively Parallel Architectures,”
International Symposium on Computer ArchitectiMay, 1989, pp. 336—343.
R. E. Bryant, “Data Parallel Switch-Level SimulatiohZEE International Conference on Computer-Aided
Design November, 1988, pp. 354-357. Available as
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D. Beatty and R. E. Bryant, “Fast Incremental Circuit Analydsing Extracted Hierarchy25th Design
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R. E. Bryant, D. Beatty, K. Brace, K. Cho, and T. Sheffler, “Q@&S: A Compiled Simulator for MOS
Circuits,” 24th Design Automation ConferencE87, pp. 9-16. Also ir25 Years of Electronic Design
Automation ACM/IEEE, 1988, pp. 496-503. Available as
http://www.cs.cmu.edu/"bryant/pubdir/dac87. {ps,pdf }.
H. R. Sucar, P. Gelsinger, and R. E. Bryant, “Functional Ggading as Applied to the 80384@riternational
Conference on Computer DesigBEE, October, 1986, pp. 393—396.
R. E. Bryant and M. D. Schuster, “Performance EvaluationdSSIM, a Concurrent, Switch-Level Fault
Simulator,”22nd Design Automation Conferendeine, 1985, pp. 715-719.
R. E. Bryant, “Symbolic Manipulation of Boolean Functionsitly a Graphical Representatio22nd De-
sign Automation Conferencdune, 1985, pp. 688—694. Electronic version with figureitethavailable as
http://www.cs.cmu.edu/ bryant/pubdir/dac85. {ps,pdf }
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R. E. Bryant, “Symbolic Verification of MOS Circuits985 Chapel Hill Conference on VL 3llay, 1985,
pp. 419-438. Electronic version with figures omitted avddaas

http://www.cs.cmu.edu/ bryant/pubdir/unc85. {ps,pdf }
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R. E. Bryant, “Formal Verification of Infinite State Systemsikf Boolean Methodsl ogic in Computer
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ing and Applications RTA 200&NCS 4098, Springer-Verlag, July, 2006, pp. 1-3, avadadd
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R. E. Bryant, S. A. Seshia, “Decision Procedures CustomiaeBormal Verification,”Automated Deduc-
tion CADE 2005LNCS 3632, Springer-Verlag, July, 2005, pp. 255-259. &dé¢ as
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and Model Checking,International Conference on Computer-Aided Design ICCBH November, 2004,
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R. E. Bryant, “System Modeling and Verification with UCLIOFbrmal Methods and Models for Co-Design
MEMOCODE '04 June, 2004, IEEE, June, 2004, pp. 3—4. Available as
http://www.cs.cmu.edu/"bryant/pubdir/memocode04. {ps,pdf }.
R. E. Bryant, “Reasoning about Infinite-State Systems UBioglean Methods,Foundations of Software
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R. E. Bryant, S. German, and M. N. Velev, “Microprocessorifitation Using Efficient Decision Proce-
dures for a Logic of Equality with Uninterpreted Functidn$ableaux '99 N. Murray, ed, LNAI 1617,
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Springer-Verlag, June, 1999. Available as
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Analysis of Systems TACAS ;8B Steffen,ed, LNCS 1384, Springer-Verlag, March 1998, pp. 1-4.
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Conference on Computer Design ICCD ;93ctober, 1993. Available as
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R. E. Bryant, “Symbolic Boolean Manipulation with Ordereth&y Decision DiagramsSecond Makuhari
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R. E. Bryant, “Formal Hardware Verification by Symbolic Siletion,” VLSI Logic Synthesis and Desjgn
R. W. Dutton,ed, 10S Press, Amsterdam, 1991.
R. E. Bryant, “Verification of Synchronous Circuits by Syntibd ogic Simulation,” inHardware Specifi-
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1990, pp. 14-24. Available as
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K. Cho, and R. E. Bryant, “Test Pattern Generation for Comtiamal and Sequential MOS Circuits by
Symbolic Fault Simulation, TECHCON-88 Semiconductor Research Corp., October, 1988.
S. A. Kravitz, and R. E. Bryant “Massively Parallel Logic Sitation,” TECHCON-88 Semiconductor
Research Corp., October, 1988.
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pp. 217-219.
R. E. Bryant, “Can a Simulator Verify a Circuit?,” iormal Aspects of VLSI Desigf. J. Milne, and P.
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R. E. Bryant and M. D. Schuster, “Fault Simulation of MOS EajiCircuits,” VLSI Design October, 1983,
pp. 24-30.
R. E. Bryant, “Switch-Level Modeling of MOS Digital Circ&if’ International Conference on Circuits and
SystemsRome, ltaly, May, 1982, pp. 68-71.
R. E. Bryant, “An Algorithm for MOS Logic Simulation.ambda MagazingFourth Quarter, 1980, pp. 46—
53.
Arvind, and R. E. Bryant, “Design Considerations for a Ralfiifferential Equation Machine Proceedings
of the Scientific Computing Information Exchange Meetirgy 9.

Unpublished

R. E. Bryant, “Data-Intensive Supercomputing: The CaseDi8C,” Technical report CMU-CS-07-128,
Available as
http://www.cs.cmu.edu/"bryant/pubdir/cmu-cs-07-128. {ps,pdf }.

R. E. Bryant, “Term-Level Verification of a CISC Microproses,” Technical report CMU-CS-05-195,
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Available as
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S. A. Seshia, and R. E. Bryant, “The Hardness of Approxingaiitinima in OBDDs, FBDDs, and Boolean
Functions,” Technical report CMU-CS-00-156. Available as
http://reports-archive.adm.cs.cmu.edu/anon/2000/CMU -CS-00-156.ps
Y.-A. Chen, B. Yang, and R. E. Bryant, “Breadth-First with @e-First BDD Construction: A Hybrid
Approach,” Technical Report CMU-CS-97-120, March, 199vaifable as
http://reports-archive.adm.cs.cmu.edu/anon/1997/CMU -CS-97-120.ps
M. Starkey, and R. E. Bryant, “Using Ordered Binary-Deaisldiagrams for Compressing Images and
Image Sequences,” Technical Report CMU-CS-95-105, Jgnii@@5. Available as
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R. E. Bryant, “An Analysis of U.S. Patent 5,243,538 ‘Compan and Verification System for Logic Circuits
and Method Thereof’,” unpublished manuscript, 1994. fakalid as
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R. E. Bryant, and Y.-A. Chen, “Verification of Arithmetic Fations with Binary Moment Diagrams,” Tech-
nical Report CMU-CS-94-160, May 31, 1994. Available as
http://reports-archive.adm.cs.cmu.edu/anon/1994/CMU -CS-94-160.ps ,and
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D. Beatty, K. Brace, R. E. Bryant, K. Cho, and L. Huahlger's Guide to COSMQ3987.
M. Schuster, and R. E. BryarEMOSSIM: A Switch-Level Logic and Fault Simulatanpublished user’s
manual, 1985.
R. E. Bryant, M. Schuster, and D. Whitin) OSSIM II: A Switch-Level Simulator for MOS LSI, User’s
Manual Technical Report 5033, Caltech Computer Science, 1982.
R. E. Bryant A Switch-Level Simulation Model for Integrated Logic Citsi(PhD thesis), Technical Report
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R. E. Bryant,Simulation of Packet Communication Architecture Comp8imtemgMaster’s thesis), Tech-
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Pending

S. K. Lahiri, and R. E. Bryant, “Predicate Abstraction withdeéxed PredicatesACM Transactions on
Computational Logicto appear. Available as
http://www.cs.cmu.edu/"bryant/pubdir/tocl06. {ps,pdf }.

Technical Presentations

Professional Meetings and Conferences

Invited talks indicated with asterisk.

*11/11/07  “Modeling Data in Formal Verification: Bits, Bite¢tors, or Words,” Tutorial at Formal
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Methods in Computer-Aided Design, Austin, TX.
*6/13/07  “Data-Intensive Super Computing: Taking Goo8tgle Computing Beyond Web Search,”
Special session at Federated Computing Research Cordefgaac Diego, CA.
*8/16/06  “A View from the Engine Room: Computational Supipimr Symbolic Model Check-
ing,” Workshop on 25 Years of Model Checking, Seattle, WA.
*8/12/06  “Formal Verification of Infinite State Systems ugiBoolean Methods,” Plenary talk,
Federated Logic Conference, Seattle, WA.
*7/26/05  “Decision Procedures Customized for Formal \Vesiiion,” Conference on Automated
Deduction (CADE), Tallinn, Estonia
11/9/04  “Symbolic, Word-Level Hardware Verification,” Emided tutorial, ICCAD '04, San
Jose, CA.
*6/23/04  “System Modeling and Verification with UCLID,” Keypte talk, Formal Methods and
Models for Co-Design, San Diego, CA.
*12/15/03  “Reasoning about Infinite-State Systems Usingl&mn Methods,” Keynote talk, Foun-
dations of Software Technology and Theoretical Computérse, Mumbai, India.
12/14/03  “SAT-Based Decision Procedures for Subsets sf-Elrder Logic,” Workshop on Model
Checking, Mumbai, India.
*11/2/02  “Symbolic Simulation and its Connection to Fornvarification,” Formal Methods in
Computer-Aided Design, Portland, Oregon
*6/3/02  “Introducing Computer Systems from a Programmesspective,” David C. Evans
Conference on Computer Engineering, Utah
*5/00 “Binary Decision Diagrams and Symbolic Model ChegkinSymposium on Algo-
rithms in the Real World, Pittsburgh, PA
7/10/99  “Exploiting Positive Equality in a Logic of Equaliwith Uninterpreted Functions,”
Computer-Aided Verification, CAV '99, Trento ltaly.
7/9/99  “Optimizing Symbolic Model Checking for ConstraiRich Models,” Computer-Aided
Verification, CAV "99, Trento Italy.
*6/8/99  “Microprocessor Verification Using Uninterpretédinctions,” Tableaux '99, Saratoga
Springs, NY.
*4/2/98  “Formal Verification of Pipelined Processors,” Bpean Joint Conferences on Theoret-
ical and Practical Aspects of Software, Lisbon, Portugal.
*12/11/97  “Formal Verification of Pipelined Processorstiil Asian Computing Science Confer-
ence, Kathmandu, Nepal.
6/24/97  “Exploiting Symmetry When Verifying Transistorr@iits by Symbolic Trajectory Eval-
uation,” Computer-Aided Verification, CAV '97, Haifa Istae
6/6/96  “Bit-Level Analysis of an SRT Divider Circuit,” 32ndesign Automation Conference,
Las Vegas CA.
3/25/96  “BDDs and Beyond: Enabling Technologies for ForWeification,” DIMACS Work-
shop on Formal Verification.
3/11/96 “BDDs Applied to SAT and Related Problems,” DIMACSikshop on Satisfiability,
Rutgers University.
11/6/95 “BDDs and Beyond: Enabling Technologies for ForWeification,” Embedded tuto-
rial, ICCAD '95, San Jose, CA.
*7/3/95  “Multipliers and Dividers: Insights on Arithmet{Circuit Verification,” Computer-Aided
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2/17/95

*5/25/94

*11/29/93

11/4/93

*10/4/93

5/93

*3/26/92

11/14/91

11/12/91

*6/19/91

2/4/91

*10/24/90

*8/31/90

6/27/90

*11/15/89

*715/89

6/27/89

*5/8/89

4/3/89

11/9/88

6/15/88

3/30/88

Verification, CAV '95, Liege, Belgium.

“Formal Verification of Arithmetic Circuits with Bary Moment Diagrams,” Computer
Systems Seminar, Dagstuhl Seminar on Computer-Aided BeBiggstuhl, Germany.
“Digital Circuit Verification using Partially-Qiered State Models,” 24th International
Symposium on Multiple-Valued Logic, Boston, MA.

“Symbolic Analysis Methods for Masks, Circuitsyd Systems,” GMD 25th Anniver-
sary Symposium, Bonn, Germany.

“Beyond Digital CAD: New Applications for Binary Besion Diagrams,” ARPA Mi-
crosystem Contractors Meeting, Seattle, WA.

“Symbolic Analysis Methods for Masks, CircuitsidaSystems,” CAD Plenary Session,
International Conference on Computer Design, Cambridgk, M

“Geometric Characterization of Series-Parallel &lale Resistor Networks,” Interna-
tional Symposium on Circuits and Systems, Chicago, IL.

“Privileged but llliterate, Report on a Year in day MIT/Brown Conference on Ad-
vanced Research in VLSI and Parallel Systems, Providerice, R

“Privileged but llliterate, Report on a Year in dap DARPA VLSI Contractors Meet-
ing, Pasadena, CA.

“Extraction of Gate Level Models from Transistara@its by 4-Valued Symbolic Anal-
ysis.” International Conference on Computer-Aided Destpgnta Clara, CA.

“Formal Verification, a Slow, but Certain Evoluti® Panel on Formal Methods, 28th
Design Automation Conference.

“Symbolic Boolean Manipulation with Ordered Binddgcision Diagrams,” Second
Makuhari Conference on High Technology, Chiba, Japan.

“Formal Hardware Verification by Symbolic Simtiden,” 1990 Synthesis and Simula-
tion Meeting and International Interchange, Kyoto, Japan.

“Symbolic Simulation—Techniques and Applicatsy’ Japanese Design Automation
Workshop, Gamagouri, Japan.

“Symbolic Simulation—Techniques and Applica@r27th Design Automation Con-
ference.

“Symbolic Analysis and Verification of MOS Cirtsl’ IFIP Workshop on Applied
Formal Methods for Correct VLSI Design, Hengelhoef, Betgiu

“Verification of Synchronous Circuits by Symboli@gic Simulation,” Workshop on
Hardware Specification, Verification, and Synthesis, Clbtheiversity.

“Test Pattern Generation for Sequential MOS Cisdoy Symbolic Fault Simulation,”
26th Design Automation Conference.

“Physical/Functional Tool Integration,” panekdussion at 1989 Synthesis and Simula-
tion Meeting and International Interchange, Osaka, Japan.

“Test Pattern Generation for Combinational and 8etjal MOS Circuits by Symbolic
Fault Simulation,” DARPA VLSI Contractor's Meeting, Snoisdy, UT.

“Data Parallel Switch-Level Simulation,” Intetivaal Conference on Computer-Aided
Design.

“CAD Tool Needs for System Designers,” Panel Ses€ibairman, 25th Design Au-
tomation Conference.

“Verifying a Static RAM Design by Logic Simulatidrkifth MIT Conference on Ad-
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2/1/88

11/16/87
*9/15/87

6/29/87

*5/26/87

2/24/87

*10/28/86
10/1/85

*712/85

6/27/85

6/27/85

5/17/85

4/24/85

3/18/85

*10/84

*4/84

*11/28/83

8/16/83

*6/28/83

*4/25/83

*5/10/82

8/21/81
7/1/81

10/5/79

vanced Research in VLSI.

“Verifying a Static RAM Design by Logic SimulationfEEE VLSI Workshop, Clear-
water Beach, FL.

“COSMOS Makes its Debut,” DARPA VLSI Contractorgedling, Berkeley, CA.
“Transistor-Level Logic Simulation,” Semicorztar Research Conference Topical Re-
search Conference on Design Verification, Pittsburgh, PA.

“COSMOS: A Compiled Simulator for MOS Circuits,”tBdDesign Automation Con-
ference, Miami Beach, FL.

“Symbolic Analysis of MOS Circuits,” U.S./Isradbint Workshop on VLSI Architec-
ture and Design, Tiberias, Israel.

“COSMOS: A Compiled Simulator for MOS Circuits,”"HE VLSI Workshop, Clear-
water Beach, FL.

“Compiled Simulation of MOS Circuits,” Canadi@wonference on VLSI, Montreal.
“Formal Verification of Digital Circuits by Logic 8iulation,” DARPA VLSI Contrac-
tors Meeting, Seattle, WA.

“Can a Simulator Verify a Circuit?,” Workshop on raall Aspects of VLSI, Edinburgh
University, Scotland.

“Performance Evaluation of FMOSSIM: a Concurr&wjtch-Level Fault Simulator,”
22nd Design Automation Conference, Las Vegas, Nevada.

“Symbolic Manipulation of Boolean Functions Usa@raphical Representation,” 22nd
Design Automation Conference, Las Vegas, Nevada.

“Symbolic Verification of MOS Circuits,” 1985 Chdpéll Conference on VLSI, Chapel
Hill, North Carolina.

“Test Generation for MOS Circuits by Symbolic F&ilnulation,” IEEE Workshop on
Design for Testability, Beaver Creek, Colorado.

“Symbolic Verification of MOS Circuits,” DARPA VLSContractors Meeting, Salt
Lake City, UT.

“Simulators (Will Always) Provide Superior Mod€l$?anel on Testability Measures,
1984 International Test Conference, Philadelphia, Pdnasia.

“Experiments with a Switch-Level Fault SimulatorEEE Workshop on Design for
Testability, Vail, Colorado.

“Switch-Level Models for MOS Digital Systems,” &thematical Methods of VLSI,
Mathematisches Forschungsinstitut, Oberwolfach, Geyman

“Race Detection in MOS Circuits by Ternary Simuafi VLSI 83, Trondheim, Nor-
way.

“The Role of Simulation in VLSI Design,” VLSI for 8180’s, Victoria B. C., Canada.
“Switch-Level Fault Simulation,” IEEE West Codsst Workshop, Napa, Calif.
“Switch-Level Modeling of MOS Digital CircuitsJEEE International Symposium on
Circuits and Systems, Rome, Italy.

“A Switch-Level Model of MOS Logic Circuits,” VLSIB Edinburgh, Scotland.
“MOSSIM: A Logic Simulator for MOS LSI,” 18th Designuomation Conference,
Nashville, Tennessee.

“Simulation on a Distributed System,” First Intetional Conference on Distributed
Systems, Huntsville, Ala.
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7178

“Analytical Models of Interconnection Networks,” Wahop on Data Flow Computer
and Program Organization, Dedham, MA.

Seminars and Colloquia

*11/14/07

1/12/07

1/3/07

5/26/06
2/8/06

7/12-14/05

6/7/05

9/5/04

9/3/04

8/19/04

4/26/04
4/14/04

10/23/03

7/14/03

4/21/03
3/6/03

11/14/02

7/13/99

“Data-Intensive Super Computing: Taking Goeg8tgle Computing Beyond Web Search,
Kent State University, Kent, OH.

“Bit-Vector Decision Procedures: A Basis for Reasg about Hardware and Soft-
ware,” Microsoft Research, Redmond, WA.

“Automated Formal Verification of Software: StatuslaProspects,” Department of
Computer Science, National University of Singapore.

“Computer Systems: A Programmer’s PerspectivajtiBast University, Nanjing, China.
“Verifying Infinite-State Systems Using Boolean Kiats,” MIT CSAIL Michael Der-
touzos Distinguished Lecture, MIT.

Seminars at Intel in Haifa, Israel:

e “SAT-Based Decision Procedures for Linear Arithmetic amriterpreted Func-
tions”

e “System Modeling and Verification with UCLID”

e “Symbolic Approaches to Invariant Checking and Automatiedicate Abstrac-
tion”

“Binary Decision Diagrams and Their Applicationsformation and Communications
University, Daejeon, Korea.

“Binary Decision Diagrams and Their Applicationkfiwait University Department of
Math and Computer Science.

“SAT-Based Decision Procedures for Subsets of-Elrdier Logic,” Kuwait University
Department of Math and Computer Science.

“Reasoning about Infinite-State Systems Using &oMethods,” Distinguished Lec-
ture, Cadence Corporation, San Jose, CA.

“Verifying Infinite-State Systems Using Booleanthtals,” Harvard University.
“Verifying Infinite-State Systems Using Booleanthtids,” Distinguished Lecture, South-
ern Methodist University.

“Verifying Infinite-State Systems Using Booleaethibds,” Distinguished Lecture, Uni-
versity of Pennsylvania Computer Science Department.

“Verifying Infinite-State Models Using Boolean Metls,” Synopsys, Inc., Hillsboro,
OR.

“Formal Verification Using Infinite-State ModelBjitsu Laboratories, Kawasaki, Japan.
“Formal Verification Using Infinite-State Models,dlinguished Lecture, UCLA Com-
puter Science Department.

“Introducing Computer Systems from a Programsrfeerspective,” Distinguished Lec-
ture, School of Computing, Georgia Institute of Techno|o@§anta, Georgia.
“Optimizing Symbolic Model Checking for ConstraRich Models,” IBM Haifa Re-
search Laboratory, Haifa, Israel.
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7/12/99

6/26/98
3/26/97

12/6/96

10/24/96

4/12/96

2/22/96

12/4/95

11/8/95

10/11/95

7/17/95

4/21/95

2/22/95

10/21/94

10/5/94

10/3/94

12/1/93

5/93

5/93

10/30/92

10/29/32

7/14/92

3/3/92

“Processor Verification Using Efficient Reductiofishe Logic of Uninterpreted Func-
tions to Propositional Logic,” Intel Logic Verification Syrosium, Haifa, Israel.
“Bit-Level Verification of Pipelined ProcessorBjtel Corp., Hillsboro, OR.
“Hierarchical Verification Based on Symbolic Ty Evaluation” Lucent Technolo-
gies Bell Laboratories, Murray Hill, NJ

“Hierarchical Verification based on Symbolic Tca@@y Evaluation” Intel Corp., Hills-
boro, OR.

“Multipliers and Dividers, Insights on ArithmetCircuit Verification,” Distinguished
Lecture, Department of Computer Science, University of hivagton.

“Formal Verification of Sequential ProcessorstelriFrontiers in CAD Symposium,
Hillsboro, OR.

“Multipliers and Dividers, Insights on Arithmetircuit Verification,” Distinguished
Lecture, Department of Computer Science, University ohUta

“Division Pentium Style: An Analysis of Intel's Make(s),” Distinguished Speaker
Series, Cadence Design Systems, Chelmsford, MA.

“Multipliers and Dividers, Insights on ArithmetiCircuit Verification,” SRI Interna-
tional, Menlo Park, CA.

“Multipliers and Dividers, Insights on ArithmetCircuit Verification,” EECS CAD
Seminar, U. C. Berkeley.

“Multipliers and Dividers, Insights on Arithmet{@ircuit Verification,” EECS Dept.,
University of Michigan.

“Formal Verification of Arithmetic Circuits with Bary Moment Diagrams,” Distin-
guished Lecture, University of Southern California.

“Division Pentium Style: An Analysis of Intel's Mike(s),” Computer Systems Semi-
nar, Carnegie Mellon University Computer Science Depantme

“Formal Verification of Arithmetic Circuits withiBary Moment Diagrams,” Computer
Systems Seminar, Carnegie Mellon University Computerr@adepartment.
“Formal Verification of Arithmetic Circuits with Bary Moment Diagrams,” Distin-
guished Lecture, University of Texas Computer Science Reyznt.

“Symbolic Boolean Manipulation with Ordered Biypdpecision Diagrams,” Distin-
guished Lecture, University of Texas Computer Science Reyzant.

“Symbolic Analysis Methods for Masks, CircuitsdaBystems,” University of Trier,
Trier, Germany.

“A Methodology for Formal Hardware Verification, withpfdlication to a Real Micro-
processor,” University of Grenoble, Grenoble, France.

“A Methodology for Formal Hardware Verification, withpfilication to a Real Micro-
processor,” Digital Equipment Corp., Paris Research Latooy, Paris, France.
“Formal Hardware Verification by Symbolic Trast Evaluation,” Motorola Corp.,
Austin, TX.

“Formal Hardware Verification by Symbolic Traj@gt Evaluation,” IBM Corp., Austin,
TX.

“Formal Hardware Verification by Symbolic Trajegt@&valuation,” Intel Corp., Hills-
boro, OR.

“Formal Hardware Verification and Logic Abstractiddigital Equipment Corporation,
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3/2/92

5/23/91

5/22/91

5/20/91

5/13/91

5/9/91

3/15/91

3/15/91

3/1/91

6/8/90

6/5/90

10/23/89

6/7/89

6/2/89

5/11/89

5/10/89

1/20/89

11/7/88

11/3/88

10/20/88
7/18/88

6/9/88

4/22/88

Hudson, MA.
“Symbolic Boolean Manipulation with Ordered Binddgcision Diagrams,” Harvard
University.

“Symbolic Boolean Manipulation with Ordered Bip&recision Diagrams,” Fuijitsu In-
ternational Institute for Advanced Study of Social Infotioa Science, Numazu, Japan.
“Symbolic Boolean Manipulation with Ordered Bip&recision Diagrams,” Tokyo In-

stitute of Technology, Tokyo, Japan.

“Symbolic Boolean Manipulation with Ordered Bipddecision Diagrams,” Kyushu
Institute of Technology, lizuka, Japan.

“Symbolic Boolean Manipulation with Ordered Bipdpecision Diagrams,” Fujitsu
Laboratories, Kawasaki, Japan.

“Symbolic Boolean Manipulation with Ordered BindPgcision Diagrams,” Dept. of
Information Science, Kyoto University, Kyoto, Japan.

“Symbolic Boolean Manipulation with Ordered Bipddecision Diagrams,” Nippon
Electric Corporation, Kawasaki, Japan.

“The COSMOS Project: Switch-Level Modeling and iation,” Nippon Electric Cor-
poration, Kawasaki, Japan.

“Symbolic Boolean Manipulation with Ordered Bin&@rgcision Diagrams,” Electrotech-
nical Laboratory, Tsukuba, Japan.

“Formal Verification of MOS Circuits by Symbolic Sitation,” Siemens AG, Munich,
Germany.

“Formal Verification of MOS Circuits by Symbolic Sitation,” Bull Research Center,
Paris, France.

“The COSMOS Project: Switch-Level Modeling anch@lation,” Gateway Design Au-
tomation Corp., Lowell, MA.

“Test Pattern Generation for Sequential MOS Cischiit Symbolic Fault Simulation,”
Hewlett Packard, Palo Alto, CA.

“Test Pattern Generation for Sequential MOS Cischit Symbolic Fault Simulation,”
General Electric, Schenectady, NY.

“COSMOS: A COmpiled Simulator for MOS Circuits,”jitsu Laboratories, Kawasaki,
Japan.

“Switch-Level Simulation,” Matsushita Electriedustrial Co., Osaka Japan.
“Graph-Based Algorithms for Boolean Function Mautétion,” University of Colorado.
“Test Pattern Generation for Sequential MOS Cisdoy Symbolic Fault Simulation,”
CAD Seminar, University of California, Berkeley.

“Test Pattern Generation for Sequential MOS Cisdoy Symbolic Fault Simulation,”
CMU Center or Dependable Systems Seminar.

“COSMOS: A COmpiled Simulator for MOS Circuitsyracuse University.
“Graph-Based Algorithms for Boolean Function Mmautation,” IBM Watson Research
Center, Yorktown Hts., NY.

“COSMOS: A COmpiled Simulator for MOS Circuits,” Digl Equip. Corp., Hudson,
MA.

“COSMOS: A COmpiled Simulator for MOS Circuits,” Warsity of lllinois, Coordi-
nated Sciences Laboratory.
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4/13/88

3/8/88
11/18/87

11/17/87

5/13/87

4/10/87

1/30/87

12/18/86

12/18/86
12/1/86

10/29/86

10/21/86

3/4/86
1/28/86

11/6/85

10/22/85
10/4/85
10/3/85
6/12/85
4/23/85

11/30/84

11/29/84
6/84
6/84
6/84
6/84

12/6/83

11/3/83
6/26/83
5/7/83

“COSMOS: A COmpiled Simulator for MOS Circuits,” Warsity of Waterloo, On-
tario.

“COSMOS: A COmpiled Simulator for MOS Circuits,” MNLSI Seminar.
“COSMOS: A COmpiled Simulator for MOS Circuits,epox Palo Alto Research Cen-
ter.

“COSMOS: A COmpiled Simulator for MOS Circuits,AD Seminar, University of
California, Berkeley.

“COSMOS: A COmpiled Simulator for MOS Circuits,” pieElec. Eng., Texas A&M
Univ.

“COSMOS: A COmpiled Simulator for MOS Circuits,” @L Seminar, IBM Watson
Research Center, Yorktown Hts., NY.

“COSMOS: A COmpiled Simulator for MOS Circuits,” @puter Systems Seminar,
Carnegie Mellon University.

“COSMOS: A COmpiled Simulator for MOS Circuits,’ept. Comp. Sci., Univ. of
Washington.

“Fault Simulation of MOS Circuits,” Dept. Comp.iStniv. of Washington.
“COSMOS: A COmpiled Simulator for MOS Circuits,” &T Bell Laboratories, Mur-
ray Hill, NJ.

“Formal Verification of Digital Circuits by Logici@ulation,” Dept. Elec. Engineering,
McGill University, Montreal, Canada.

“COSMOS: A COmpiled Simulator for MOS Circuits,’eBign Automation Seminar,
CMU Dept. Electrical and Computer Engineering.

“Symbolic Verification of MOS Circuits,” Computer i8oce Seminar, Caltech.
“Formal Verification of Digital Circuits by Logic Biulation,” Computer Science Sem-
inar, Univ. of Utah.

“Formal Verification of Digital Circuits by Logic Biulation,” Computer Science Sem-
inar, Univ. of Waterloo, Ontario.

“Symbolic Verification of MOS Circuits,” VLSI Semar, MIT Dept. of EECS.
“Symbolic Verification of MOS Circuits,” Stanfordept. of Elec. Eng.

“Symbolic Verification of MOS Circuits,” Schlumiggr Research, Palo Alto, CA.
“Symbolic Methods for MOS Circuits,” Texas Instrents, Dallas, TX.

“Symbolic Verification of MOS Circuits,” ECE Dept. n. of Colorado.
“Graph-Based Algorithms for Boolean Function pafation,” AT&T Bell Laborato-
ries, Murray Hill, N.J.

“A Switch-Level Model of MOS Circuits,” AT&T Bell Bboratories, Murray Hill, N.J.
“The MOSSIM Simulation Engine,” Dept. Comp. Sci., Urev Washington.
“Experiments with a Switch-Level Fault Simulator,”&og Corp., Seattle, WA.

“The MOSSIM Simulation Engine,” Tektronix, Inc., Plarid, OR.

“The MOSSIM Simulation Engine,” Intel Corp., Santa @laCA.

“Concurrent Fault Simulation of MOS Digital Cirts)f Universitat des Saalandes,
Saarbrucken, Germany.

“Switch-Level Simulation,” Texas Instruments,llBs, TX.

“Switch-Level Simulation,” Intel Corp., Santa €&laCA.

“Introduction to VLSI,” California Polytechnicahstitute, Pomona, CA.
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10/20/82
10/19/82

9/21/82
9/20/82
4/26/82

2/16/82
4/14/80

Students

Ph.D. Advisees

2005
2004
2004
2004
2003

2001
1999
1997
1998
1997
1993
1992
1992
1991
1989
1988

MS Advisees

1998
1994
1984
1984
1984
1983

“Architectures for VLSI,” Fairchild Research laxhtories, Palo Alto, CA.
“Switch-Level Simulation and the Verification of Digital Circuits,” UCLA Com-
puter Science Seminar, Los Angeles, CA.

“Switch-Level Simulation and the Verification of MiDigital Circuits,” VLS| Seminar,
MIT Dept. of EECS.

“Switch-Level Simulation and the Verification of Migital Circuits,” Digital Equip.
Corp., Hudson, MA.

“A Switch-Level Model of MOS Circuits,” IBM Watsond®earch Center, Yorktown
Hts., NY.

“A Switch-Level Model of MOS Circuits,” Oregon Gnaate Center, Hillsboro, OR.
“MOSSIM: A Logic Simulator for MOS LSI,” IBM Watsoné&search Center, Yorktown
Hts., NY.

Sanjit Seshia, CMU CS. Now on the faculty at U. C., Baxkel

Miroslav Velev, CMU ECE. Now independent consultant.

Shuvendu, Lahiri, CMU ECE. Now at Microsoft Research.

Amit Goel, CMU ECE. Intel Corporation.

Rune Jensen, CMU CS (jointly advised by Manuela VelosSow at IT University of
Copenhagen.

Clayton McDonald. Now at Synopsys, Inc.

Kyle Nelson, CMU ECE, now at Bethel College, Minnesota.

Alok Jain, CMU ECE. Now at Cadence Design Systems.

Yirng-An Chen, CMU CS. Now at Synopsys, Inc.

Manish Pandey, CMU CS. Now at Cadence Design Systems.

Derek Beatty, CMU CS. Now at Sun Microsystems.

Karl Brace, CMU ECE. Now at Intel Corporation.

Tom Sheffler, CMU ECE. Now at Rambus, Inc.

Larry Huang, CMU ECE.

Saul Kravitz, CMU ECE (jointly advised by Rob Rutenbdipw at Celera Genomics.
Kyeongsoon Cho, CMU ECE. Now on the faculty at Hankukversity of Foreign
Studies, Korea.

Vishnu Patankar, CMU ECE. Now at Microsoft.

Samir Jain, CMU ECE. Now at Fluke, Portland, OR.

Michael Schuster, Caltech CS. Now at Adobe Systems.

Wen-Chi Chen, Caltech CS. Now President of VIA Techgiels Inc., Taiwan.
Yen-Jen Oyang, Caltech CS. Now a professor at Natiaiaiah University.
Jimmy Lam, Caltech CS.
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Thesis Committees

2007 Pankaj Chauhan, CMU CS Ph.D.

2006  Murali Talupur, CMU CS Ph.D.

2006  Anubhav Gupta, CMU CS Ph.D.

2006 Alberto Oliveras, Technical University of Catalori&arcelona Spain, CS Ph.D.

2006  Zhong Xiu, CMU ECE Ph.D.

2005 Sagar Chaki, CMU CS Ph.D.

2004  Hui Xu, CMU ECE Ph.D.

2003  Noppanunt Utamaphethai, CMU ECE Ph.D.

2003 Dong Wang, CMU ECE Ph.D.

2003  Chris Wilson, Stanford University, CS Ph.D.

2001 Sergei Berezin, CMU CS Ph.D.

2001 Marius Minea, CMU CS Ph.D.

2000 Yuan Lu, CMU ECE Ph.D.

2000 Rony Kay, CMU ECE Ph.D.

1999 Bwolen Yang, CMU CS Ph.D.

1998 Margaret Reid-Miller, CMU CS Ph.D.

1997 Mukund Sivaraman, CMU ECE Ph.D.

1997 Derek Noonburg, CMU ECE Ph.D.

1997 Denis Zampuniéris, Universitaires Notre-Dame deaia,™Namur, Belgium, CS Ph.D.

1996 Xudong Zhao, CMU CS Ph.D.

1994  Samir Naik, CMU ECE Ph.D.

1994  Aarti Gupta, CMU CS Ph.D.

1993 Ken McMillan, CMU CS Ph.D.

1993 Jean-Christophe Madre, Habilitation, Universitgepd Fourier, Grenoble, France.

1993 David Long, CMU CS Ph.D.

1991 Tom Storey, CMU ECE Ph.D.

1991  John Willis, CMU ECE Ph.D.

1991 Jerry Burch, CMU CS Ph.D.

1991  Erik Brunvand, CMU CS Ph.D.

1990 Phil Nigh, CMU ECE Ph.D.

1990 Jean-Christophe Madre, Ph.D., Ecole Nationale Sperde Télecommunication, Paris,
France.

1989 Larry Pillage, CMU ECE Ph.D.

1989 David Geiger, CMU ECE Ph.D.

1989 David Dill, CMU CS Ph.D.

1987 Carl Seger, Univ. Waterloo, Canada, CS Ph.D.

1986  William Dally, Caltech CS Ph.D.

1985 Ed Frank, CMU CS Ph.D.

1984  Tzu-Mu Lin, Caltech CS Ph.D.

1983 Erik P. DeBenedictis, Caltech CS Ph.D.

1982 Charles Lang, Caltech CS Ph.D.
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Community Service

2001-present  Board of Directors, Steel City Rowing ClulitsBurgh, PA. Board president 2005—
present.
1998-2000, 2003-2006 Board of Session, Bellefield Presbgt€hurch, Pittsburgh, PA.
1986-1990 Board of Trustees, Bellefield Presbyterian Ghurittsburgh, PA.
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