Randal E. Bryant

Education

1974-1981 Massachusetts Institute of Technology, Degauttof Electrical Engineering and Com-
puter Science, S.M. (1977), E.E. (1978), PhD (1981). Th8siservisor: Prof. Jack
B. Dennis. PhD Thesis Title: “A Switch-Level Simulation Maldf Integrated Logic
Circuits.”

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

Employment

2004—Present  Dean, School of Computer Science, CarnedierMéniversity.
2004—Present  University Professor of Computer Scienceegaé Mellon University.
1999-2004 Head, Computer Science Department, CarnegierMghiversity.
1997-2004 Robert Mehrabian Professor of Computer Sci€tamegie Mellon University.
1992-1997  Professor of Computer Science, Carnegie Meliovetsity. Research areas: VLSI cir-
cuit verification, symbolic manipulation, and parallel qmmation. Teaching subjects:
computer architecture
1987-1992  Associate Professor of Computer Science, Garikgllon University. (Tenure granted
Sept., 1990.) Research areas: VLSI simulation, VLSI cireeiiification, symbolic ma-
nipulation, and parallel computation. Teaching subjeictsoductory computer science,
computer architecture, advanced VLSI design.
1990-1991 Visiting Research Fellow, Fujitsu Laboratqrigd., Kawasaki, Japan.
1984-1987  Assistant Professor of Computer Science, Ciarivigllon University.
1984—present  Courtesy appointment in Electrical and Coengngineering, Carnegie Mellon Uni-
versity.
1981-1984  Assistant Professor of Computer Science, @aiifonstitute of Technology. Research
areas: VLSI circuit models, logic simulation, and circugsting. Teaching subjects:
computer architecture, digital systems theory, and coerlgorithms.

Professional Activities

Affiliations

1977—-present  IEEE. Elected Fellow, 1990, citation: “fontritbutions to switch-level simulation of
very large scale integrated circuits”.

1978—present  ACM. Elected Fellow, 1999.

2003—present  National Academy of Engineering. Elected320®ection 5 (computer science and
engineering) Peer Committee 2008—2009, Nominating Cote&i2010. Search com-
mittee executive 2010.



2010

2010—present
2006—present
2005—present
2006-2009
2000-2006
1999-2003
1998-2000

1993-2005
1981—present

Awards

2010
2010

2009

2008
2007
2003
2003

2003

2000
1998
1998
1996

1995

Review Committee for federal Networking and Inforraatifechnology Research and
Development (NITRD) program on behalf of President’s CaunicAdvisors on Sci-
ence and Technology (PCAST).

Council member, Computing Community Consort

Academic Research Council, Singapore Mjiro§Education.

Information Technology Advisory Board, FablBureau of Investigation.

Computer and Information Science and Engirg€GihSE) Advisory Board, National
Science Foundation.

Board of Directors, Computing Research Assmtati

Technical Advisory Board, Innologic Systemsj@@ed by Synopsys in 2003).
Technical Advisory Board, Simplex Solutiongj(aed by Cadence in 2002).
Technical Advisory Boards Fujitsu Labs of Amerigan Jose, CA.

Consultant: Hewlett Packard, Litton Datae®ys, Digital Equipment Corporation,
IBM, and other companies.

Elected to American Academy of Arts and Sciences.

ACMI/IEEE A. Richard Newton Technical Impact Award ireEtronic Design Automa-
tion. Recognizing the impact of the 1986 paper “Graph-badgdrithms for Boolean
function manipulation.”

Phil Kaufman Award, Electronic Design Automation Gutism (EDAC) and IEEE
Council for Electronic Design Automation. Citation: “forshseminal breakthroughs in
the area of formal verification.”

University of Michigan Distinguished Engineering Alni Award.

IEEE Emanuel R. Piore Award. Citation: “For seminal tdbations to the field of
computer-aided circuit design and verification, includthg development and promul-
gation of ordered binary decision diagrams.”

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

Elected to National Academy of Engineering. Citati@or 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 beesepied at
the International Conference on Computer-Aided Desigweeh 1983 and 2002.
Golden Jubilee Medal. Awarded to 118 members of the IEEEuits and Systems
Society for professional contributions.

Allen Newell Research Excellence Medal, Computer ieeieDepartment, Carnegie
Mellon University.

ACM Kanellakis Theory and Practice Award. Shared wiém lcMillan, Edmund M.
Clarke, and Allen Emerson for the development of symbolidet@hecking

Technical Excellence Award, Semiconductor Reseambdtation. Shared with Ken
McMillan and Edmund M. Clarke for the development of symbatiodel checking.
Litton Fellow, Carnegie Mellon Computer Science D&pant.



1995
1990
1989

1989

1988
1988
1987
1983, 1984

1974-1978

Best Paper Award, Simulation, Verification, and Tese@ary, 32nd Design Automa-
tion Conference, for paper coauthored with Ph.D. studemigfAn Chen.

Inventor Recognition Award, Semiconductor Reseammtp&ation, for the BDD sym-
bolic Boolean manipulation software library.

Inventor Recognition Award, Semiconductor Researatp@ation. for the COSMOS
switch-level simulator.

IEEE W. R. G. Baker Award for “The most outstanding papgorting original work in
any of the IEEETransactionsProceedings of the IEEBournals, or magazines issued
during the previous year.”

Best Paper Award, Design, Simulation and Test Cate@th Design Automation
Conference. For paper coauthored with Ph.D. student Deegkt{3
Two papers selected for inclusionTwenty Five Years of Electronic Design Automa-
tion, a collection of 77 of the over 1600 papers presented at thegDeAutomation
Conferences for the years 1964—1987.

IEEE CAD Transactions Best Paper Award.

IBM Faculty Development Award (One of 100 recifeof special grant for junior
faculty.)

National Science Foundation Graduate Fellow.

Academic Review Committees

2011
2010
2009
2009
2009
2009
2009
2009
2007
2007
2005
2004
2004
2003
2003
2002
2001
2000

University of California, San Francisco, BioinforieatAdvisory Panel.
Washington University St. Louis, School of Enginegramd Applied Science.
University of Tokyo, Graduate School of Informatiorié®ce and Technology.
University of Utah, School of Computing.

Princeton University, Computer Science Department.

University of Virginia, Computer Science Department.

Massachusetts Institute of Technology, DepartmeBE®S.

University of Washington Computer Science Department

Georgia Institute of Technology, College of Computing

Stanford University, Department of Computer Science.

University of Virginia, Computer Science Department.

Kuwait University, Graduate program in computer sogen

Information Technology University of Copenhagen, mark.

University of Pittsburgh Computer Science Department

University of Utah School of Computing.

University of Texas, Computer Science Department.

Stanford University Electrical Engineering Depantie

Faculty of Computer Science, Technion, Haifa, Israel.

Conference Committees

2008

Co-organizer, Hadoop Summit and Symposium on Dagmé$inte Computing, Sunny-
vale, CA.



2002-2004  Program Committee, Design and Test in Europe.
1996, 1998, 2000, 2002, 2004  Program Committee, Intermaitidonference on Formal Methods in Computer-
Aided Design.
1990, 1994, 2000-2001, 2004, 2006  Program Committee niatienal Conference on Computer-Aided
Verification.
1994-2000 Executive Committee, Design Automation Confegtutorial chair 1994-1995, pro-
gram co-chair 1998-1999).
1990, 1992  Program Committee, TAU International Worksho@iming Issues in the Specification
and Synthesis of Digital Systems.
1991, 1993 Program Committee, International Workshop agid. 8ynthesis.
1989 Program Committee, IFIP Workshop on Applied Formalhdds for Correct VLSI
Design.
1986-1992 Program Committee, Design Automation Conferenc
1989-1990 Program Committee, Microelectronic System Etiloic Conference.
1989 Program Committee, International Conference on Cempided Design.
1988 Program Committee, IFIP Conference on Design Metlogies for VLSI and Com-
puter Architecture.
1987 Program Committee, IEEE VLSI Workshop, ClearwaterdBe&lorida.
1985-1991, 1997 Program Committee, Conference on AdvaReséarch in VLSI (held at MIT, Cal-
tech, UNC, Brown, and Michigan).
1983  Chairman, Third Caltech Conference on Very Large Scadgration.
1979  Organizer, MIT Workshop on Self-Timed Systems.

Proposal Review Committees

2001 Texas Advanced Research/Advanced Technology Predraviewer.
2001 National Science Foundation CAREER Program Propasa|P
2001 National Science Foundation ITR Program Prepropcasat|P

1990 National Science Foundation Graduate Fellowshipiatialh panel.

Editorships and Reviewing

1995-1997  Editor-in-ChiefEEE Transactions on Computer-Aided Design of Integratéduits
and Systems
1991-present  Editorial Boaréfprmal Methods in System Design
1989-1995 Associate EditdEEE Transactions on Computer-Aided Design of Integrateduits
and Systems
1976—present  Reviewer for papers submittedBBE Transactions on ComputeiEEE Computer
IEEE Transactions on Computer-Aided Design of Integratedu@s and System$EEE
Transactions on Software EngineerjniggEE Transactions on Circuits and Systems
ACM Transactions on Computing Systedmurnal of the ACMInternational Journal
of Parallel ProgrammingCommunications of the ACMheoretical Computer Science
Information Processing Letterand numerous conferences.
1983-1988 Reviewer for ACM Distinguished Dissertation Agdva



University Service

2007 Member of Search Committee for Dean of Mellon Colleg8a@é&nce
2004  Member of Search Committee for Director of Roboticsilute.
2000 Member of Provost Search Committee
1998-1999  Co-Chair of School of Computer Science Dean Bé&zommittee
1993-1999 In charge of faculty reappointments and promsti€omputer Science Department.
1991-1993  School of Computer of Computer Science Graduatmel. Chairman-Elect 1991—
1992, Chairman 1992-1993.
1991-1993 Member, CMU Faculty Development Awards Committe
1992  School of Computer Science Dean Search Committee
1988-1989  Presidential appointee to CMU Faculty Senate.
1988-1990 Graduate Admissions Committee, CMU Computer$ei (Chairman, 1989).
1985-1987  Qualifier Review Committee, CMU Computer Sciddept. (Chairman, 1986-1987).
1986-1987  University Research Council, CMU.
1986-1988  Facilities Advisory Committee, CMU Computerebce Dept.
1981-1984  Organized Computer Science Seminar seriegdbalt
1982-1984  In charge of Computer Science Library, Caltech.
1982 Computer Science Graduate Admissions Committeeg@alt

Publications

Books and Book Chapters

R. E. Bryant, and D. R. O’HallaronComputer Systems: A Programmer’s Perspective, Seconaikdit
Prentice-Hall, 2011. More information availablehdtp://csapp.cs.cmu.edu/
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.p df .
R. E. Bryant, and D. R. O’HallarorGomputer Systems: A Programmer’s Perspectrentice-Hall, 2003.

R. E. Bryant, and C. Meinel, “Ordered Binary Decision Diagsd’ in Logic Synthesis and Verificatip$.
Hassoun and T. Sasaaxs, Kluwer Academic Publishers, 2001.

R. E. Bryant, ed.Proceedings of the Third Caltech Conference on Very LargéeSantegration Computer
Science Press, March, 1983.

R. E. Bryant and J. B. Dennis, “Concurrent ProgrammingRé&search Directions in Software Technolpgy
P. Wegner, ed., MIT Press, June, 1979, pp. 584—-610. Revisaibm inOperating Systems Engineer-
ing, Lecture Notes in Computer Science 1¥B Maekawa and L. A. Belady, eds., Springer-Verlag, 1982,
pp. 426—-451.



Refereed Journal and Book Articles

R. E. Bryant, D. Kroening, J. Ouaknine, S. A. Seshia, O. Btnian, and B. Brady, “An Abstraction-Based

Decision Procedure for Bit-Vector Arithmeticlhternational Journal of Software Tools for Technolpgy

Springer-Verlag Vol. 11, No. 2 (April, 2009), pp. 95-104.

R. M. Jensen, M. M. Veloso, and R. E. Bryant, “State-Set Bnangz Leveraging BDDs for Heuristic

Search,Artificial Intelligence Vol. 172, Issues 2—-3 (February, 2008), pp. 103—-139. Aghilas
http://www.cs.cmu.edu/"bryant/pubdir/aijo7.pdf

S. K. Lahiri, and R. E. Bryant, “Predicate Abstraction withdéxed PredlcatesACM Transactions on
Computational LogicVol. 9, No. 1 (Dec., 2007). Available as
http://www.cs.cmu.edu/"bryant/pubdir/tocl06.pdf

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://lwww.cs.cmu.edu/"bryant/pubdir/jsat07.pdf

M. N. Velev, and R. E. Bryant, “TLSim and EVC: A Term-Level Stmhc Simulator and an Efficient

Decision Procedure for the Logic of Equality with Unintezfed Functions and Memoriedriternational

Journal of Embedded Systensl. 1, No. 1/2 (2005), pp. 134-149. Available as
http://www.cs.cmu.edu/"bryant/pubdir/ijes05.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.pdf .
M. N. Velev, and R. E. Bryant, “Effective Use of Boolean Stikility Procedures in the Formal Verification
of Superscalar and VLIW Microprocessorggurnal of Symbolic Computationvol. 35, No. 2 (February,
2003), pp. 73—106. Submitted version available as

http://www.cs.cmu.edu/"bryant/pubdir/jsc03.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.p df .

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

http://www.cs.cmu.edu/"bryant/pubdir/tcad01-chen.pd f.

R. E. Bryant, and Y.-A. Chen, “Verification of Arithmetic Cuits Using Binary Moment Diagrams3oft-
ware Tools for Technology TransfeBpringer-Verlag, Vol. 3, No. 2 (May, 2001), pp. 137-155 b®itted
version available as
http://www.cs.cmu.edu/ bryant/pubdir/sttt-submit.pd f.
C. B. McDonald and R. E. Bryant, “CMOS Circuit VerificationtwiSymbolic Switch-Level Timing Sim-
ulation,” IEEE Transactions on Computer-Aided Design of Integrateduits and System3/ol. 20, No. 3
(March , 2001), pp. 458-474. Preprint version available as
http://www.cs.cmu.edu/"bryant/pubdir/tcad01.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 Logwol. 2, No. 1
(January, 2001). Available as

http://www.cs.cmu.edu/"bryant/pubdir/toclO1.pdf

M. Pandey, and R. E. Bryant, “Exploiting symmetry when wenf tran5|stor—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.pdf

C.-J. H. Seger, and R. E. Bryant, “Formal Verification by SymbEvaluatlon 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.pdf

R. E. Bryant, J. D. Tygar, and L. P. Huang, “Geometric Chamawation of Series-Parallel Variable Resistor

Networks,” IEEE Transactions on Circuits and Systems |: Fundamentabiihand ApplicationsVol. 41,

No. 11 (November, 1994), pp. 686—698. Manuscript versia@ilable as
http://www.cs.cmu.edu/bryant/pubdir/tcas94.pdf

L. P. Huang, and R. E. Bryant, “Intractability in Linear SehtLevel Slmulatlon "IEEE Transactions on
Computer-Aided Design of Integrated Circuits and Syst&fols 12, No. 6 (June, 1993), pp. 829-836.

R. E. Bryant, “Symbolic Boolean Manipulation with Ordereth8ry Decision Diagrams ACM Computing
Surveys Vol. 24, No. 3 (September, 1992), pp. 293-318. Preprinsigarpublished as CMU Technical
Report CMU-CS-92-160,

http://www.cs.cmu.edu/"bryant/pubdir/CMU-CS-92-160. pdf . Also available
as

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

R. E. Bryant, “A Methodology for Hardware Verification Based Logic Simulation,”J.ACM \ol. 38,
No. 2 (April, 1991), pp. 299-328. Preprint available as
http://www.cs.cmu.edu/"bryant/pubdir/jacm91.pdf

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

http://www.cs.cmu.edu/"bryant/pubdir/ieeetc9l.pdf

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

http://www.cs.cmu.edu/"bryant/pubdir/tcad91.pdf
D. L. Beatty, and R. E. Bryant, “Incremental Switch-Levelalysis,” IEEE DeS|gn and Test of Computers
\ol. 5, No. 6 (December, 1988), pp. 33—42.

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



(August, 1987), pp. 26—-40.

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

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

1987 IEEE CAD Transactions Best Paper Award, and the 198 NBER. G. Baker Award. Available as
http://www.cs.cmu.edu/"bryant/pubdir/tcad87a.pdf

R. E. Bryant, “Boolean Analysis of MOS CircuitdEEE Transactions on Computer -Aided Design of Inte-
grated Circuits and System¥ol. 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.pdf

R. E. Bryant, “Graph-Based Algorithms for Boolean FunctManipulation,”IEEE 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. Electnarsion with annotations avail-
able as

http://www.cs.cmu.edu/"bryant/pubdir/ieeetc86.pdf
W. J. Dally and R. E. Bryant, “A Hardware Architecture for Seti-Level Simulation,"EEE Transactions
on Computer-Aided Design of Integrated Circuits and Systéf@l. CAD-4, No. 3 (July, 1985), pp. 239—
249,
R. E. Bryant, “A Switch-Level Model and Simulator for MOS Dtigg Systems,”IEEE Transactions on
ComputersVol. C-33, No. 2 (February, 1984), pp. 160-177.

Refereed Conference Articles

B. A. Brady, R. E. Bryant, and S. A. Seshia, “Learning Comdlitil Abstractions,”Formal Methods in
Computer-Aided DesigOctober, 2011, pp. 116-124. Available as
http://www.cs.cmu.edu/"bryant/pubdir/fmcad1l.pdf
B. A. Brady, R. E. Bryant, S. A. Seshia, and J. W. O’Leary, “A¥%: Automatic Term-Level Abstraction of
RTL Designs,’Eighth ACM/IEEE International Conference on Formal Meth@hd Models for Codesign
(MEMOCODE) July, 2010. Available as
http://www.cs.cmu.edu/"bryant/pubdir/memocodel10.pdf
R. E. Bryant, D. Kroening, J. Ouaknine, S. A. Seshia, O. Binian, and B. Brady, “DeC|d|ng Bit-Vector
Arithmetic with Abstraction, Tools and Algorithms for the Construction and Analysis at&ys TACAS 2007
April, 2007. Available as
http://www.cs.cmu.edu/"bryant/pubdir/tacas07.pdf
M. Christodorescu, S. Jha, S. A. Seshia, D. Song, and R. IﬁrﬁrySemantlcs Aware Malware Detection,”
IEEE Symposium on Security and Privakiay, 2005, pp. 32—46. Available as
http://www.cs.cmu.edu/"bryant/pubdir/oakland05.pdf
V. Ganapathy, S. A. Seshia, S. Jha, T. W. Reps, and R. E. Brifamiomatic Dlscovery 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.pdf
S. A. Seshia, R. E. Bryant, and K. S. Stevens, “Modeling andyeg Circuits Usmg Generalized Relative
Timing,” IEEE International Symposium on Asynchronous Circuits @pstems, ASYNC 09arch, 2005,



pp. 98-108 Available as
http://www.cs.cmu.edu/"bryant/pubdir/async05.pdf

S. K. Lahiriand R. E. Bryant, “Indexed Predicate Discovemy@nbounded System VerificatiorComputer-
Aided Verification CAV 2004R. Alur, and D. A. Pelededs, LNCS 3114, Springer-Verlag, July, 2004,
pp. 135-147. Available as

http://www.cs.cmu.edu/"bryant/pubdir/cav04b.pdf

A. Goel and R. E. Bryant, “Symbolic Simulation, Model Chegkiand Abstractlon 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.pdf

S. A. Seshia and R. E. Bryant, “Deciding Quantifier-Free Bueger 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.pdf

R. M. Jensen, M. M. Veloso, and R. E. Bryant, “Fault ToleralainRing: Toward Probabilistic Uncertainty
Models in Symbolic Non-Deterministic Plannindriternational Conference on Automated Planning and
Scheduling ICAPS Q4une, 2004. Available as
http://www.cs.cmu.edu/"bryant/pubdir/icaps04.pdf
S. K. Lahiri, R. E. Bryant, A. Goel, and M. Talupur “RevisigjrPositive Equallty,”TooIs and Algorithms
for the Construction and Analysis of Systems TACAS ,200densen, and A. Podelsldds, LNCS 2988,
Springer-Verlag, March, 2004, pp. 1-15 Available as
http://www.cs.cmu.edu/"bryant/pubdir/tacas04.pdf
S. K. Lahiri, and R. E. Bryant, “Constructing Quantified Ineats via Predlcate Abstractionyerification,
Model Checking, and Abstract Interpretation (VMCAI '08. Steffen, and G. Levieds, LNCS 2937,
Springer-Verlag, February, 2004, pp. 267-281. Availalsle a

http://www.cs.cmu.edu/"bryant/pubdir/vmcaiO4.pdf . Slightly longer version
available (as gzipped postscript) as
http://www.cs.cmu.edu/"bryant/pubdir/vmcaiO4-long.p s.gz.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. 348-362ilable as
http://www.cs.cmu.edu/"bryant/pubdir/charme03.pdf

R. M. Jensen, M. M. Veloso, and R. E. Bryant, “Guided Symbblmversal Plannlng International Con-
ference on Automated Planning and Scheduling ICAR$03123-132, 2003. Available as
http://www.cs.cmu.edu/"bryant/pubdir/icaps03.pdf

S. K. Lahiri, and R. E. Bryant, “Deductive Verification of Aaced Out-of-Order Microprocessor§omputer-
Aided Verification CAV '2003W. A. Hunt, Jr., and F. Somenzds, LNCS 2725, Springer-Verlag, July,
2003, pp. 341-354. Available as

http://www.cs.cmu.edu/"bryant/pubdir/cav03a.pdf
S. K. Lahiri, R. E. Bryant, and B. Cook, “A Symbolic ApproachRredicate 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.pdf



S. A. Seshia, and R. E. Bryant, “Unbounded, Fully SymbolicdelcChecking 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.pdf

S. A. Seshia, S. K. Lahiri, and R. E. Bryant, “A Hybrid SAT-Ra<Decision Procedure for Separation Logic

with Uninterpreted Functions40th Design Automation Conferen@903, pp. 425-430. Available as
http://www.cs.cmu.edu/"bryant/pubdir/dac03a.pdf

A. Goel, G. Hasteer, and R. E. Bryant, “Symbolic Repres@riavith Ordered Function Templategl0Oth
Design Automation Conferenc2003, pp. 431-435. Available as
http://www.cs.cmu.edu/"bryant/pubdir/dac03b.pdf

A. Goel, and R. E. Bryant “Set Manipulation with Boolean Fumaal Vectors for Symbolic Reachability
Analysis,” Design and Test Europe DATE 2QM3arch, 2003. Available as
http://www.cs.cmu.edu/"bryant/pubdir/date03. 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.pdf

R. E. Bryant, S. K. Lahiri, and S. A. Seshia, “Modeling andi¥eéng Systems using a Logic of Counter
Arithmetic with Lambda Expressions and Uninterpreted Fioms,” 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.pdf
O. Strichtman, S. A. Seshia, and R. E. Bryant, “Deciding &&jmn 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.pdf
R. M. Jensen, R. E. Bryant, and M. M. Veloso, “An Efficient BlHased A* Algorithm,” Proceedings of
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Image Sequences,” Technical Report CMU-CS-95-105, Jgnii@95. Available as
http://reports-archive.adm.cs.cmu.edu/anon/1995/CMU -CS-95-105.ps
R. E. Bryant, “An Analysis of U.S. Patent 5,243,538 ‘Compani and Verification System for Logic Circuits
and Method Thereof’,” unpublished manuscript, 1994. falali as
http://www.cs.cmu.edu/"bryant/pubdir/patent94.pdf
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
also as
http://www.cs.cmu.edu/"bryant/pubdir/CMU-CS-94-160. pdf .
D. Beatty, K. Brace, R. E. Bryant, K. Cho, and L. Huabiger'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. Whitiny) 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

TR-259, MIT Laboratory for Computer Science, March, 198%aifable as
http://www.cs.cmu.edu/"bryant/pubdir/MIT-LCS-TR-259 pdf .

R. E. Bryant,Simulation of Packet Communication Architecture Comp8iamtemg(Master’s thesis), Tech-

nical Report TR-188, MIT Laboratory for Computer Scienceyisimber, 1977. Available as
http://lwww.cs.cmu.edu/"bryant/pubdir/MIT-LCS-TR-188 pdf .

Technical Presentations

Professional Meetings and Conferences

Invited talks indicated with asterisk.

*9/19/11  “Computer Science Research Opportunities inguability,” US-China Collaborations
in Computer Science and Sustainability, DIMACS, Rutgers.
*6/8/11  “Data-Intensive Scalable Computing,” WorkshopBarnilding Blocks for Scalable Cloud
Computing, Design Automation Conference, San Diego, CA.
*4/14/11 “Data-Intensive Scalable Computing,” TeradgBidie Waters Symposium, Pittsburgh,
PA.
*06/24/10  “Data-Intensive Scalable Computing: Finding Right Programming Models.” Keynote
presentation, High-Performance and Distributed Comgu@ionference, Chicago, IL.
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01/29/10

10/16/09

*10/13/09

07/30/09

6/25/08

*4/23/08

*3/26/08

*3/17/08

*11/11/07

*6/13/07

*8/16/06

*8/12/06

*7126/05

11/9/04

*6/23/04

*12/15/03

12/14/03

*11/2/02

*6/3/02

*5/00

7/10/99

7/9/99

“Data-Intensive Scalable Computing: ProspeatsGhallenges.” OpenCirrus Consor-
tium, Sunnyvale, CA.

“Data-Intensive Scalable Computing for eScig¢nd&rosoft eScience Workshop, Pitts-
burgh, PA.

“Data-Intensive Scalable Computing,” Los Alast@omputer Science Symposium, Santa
Fe, NM.

“Data-Intensive Computing: The Prospects an€tialenges,” Workshop on Enabling
Data-Intensive Computing: from Systems to Applicationsyiversity of Pittsburgh,
Pittsburgh, PA.

“Data-Intensive Cloud Computing,” as part of pasesision on Cloud Computing at the
High-Performance Distributed Computing Conference, BosiMA.

“Reasoning about Data: Bits, Bit Vectors, or Wgtdéeynote Speech, International
Symposium on VLSI Design Automation, and Test, Hsinchuwaai.

“Data-Intensive Super Computing,” Symposium atdIntensive Computing, Sunny-
vale, CA.

“Data-Intensive Super Computing,” Technology@ 2008 (an internal meeting of the
engineering leadership of Sun Microsystems, Santa Cruz, CA

“Modeling Data in Formal Verification: Bits, Bite¢tors, or Words,” Tutorial at Formal
Methods in Computer-Aided Design, Austin, TX.

“Data-Intensive Super Computing: Taking Goo§lgte Computing Beyond Web Search,”
Special session at Federated Computing Research Cordei®aic Diego, CA.

“A View from the Engine Room: Computational Supipfar Symbolic Model Check-
ing,” Workshop on 25 Years of Model Checking, Seattle, WA.

“Formal Verification of Infinite State Systems ugiBoolean Methods,” Plenary talk,
Federated Logic Conference, Seattle, WA.

“Decision Procedures Customized for Formal Veafion,” Conference on Automated
Deduction (CADE), Tallinn, Estonia

“Symbolic, Word-Level Hardware Verification,” Emtided tutorial, ICCAD '04, San
Jose, CA.

“System Modeling and Verification with UCLID,” Kepte talk, Formal Methods and
Models for Co-Design, San Diego, CA.

“Reasoning about Infinite-State Systems Usingl&m Methods,” Keynote talk, Foun-
dations of Software Technology and Theoretical Computéer®e, Mumbai, India.
“SAT-Based Decision Procedures for Subsets st-Brder Logic,” Workshop on Model
Checking, Mumbai, India.

“Symbolic Simulation and its Connection to Fornvakification,” Formal Methods in
Computer-Aided Design, Portland, Oregon

“Introducing Computer Systems from a Programmeé&é&spective,” David C. Evans
Conference on Computer Engineering, Utah

“Binary Decision Diagrams and Symbolic Model CheakinSymposium on Algo-
rithms in the Real World, Pittsburgh, PA

“Exploiting Positive Equality in a Logic of Equaliwith Uninterpreted Functions,”
Computer-Aided Verification, CAV "99, Trento Italy.

“Optimizing Symbolic Model Checking for ConstraiRtich Models,” Computer-Aided
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*6/8/99

*4/2/98

*12/11/97

6/24/97

6/6/96

3/25/96

3/11/96

11/6/95

*713/95

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

Verification, CAV '99, Trento Italy.

“Microprocessor Verification Using Uninterpret&dinctions,” Tableaux '99, Saratoga
Springs, NY.

“Formal Verification of Pipelined Processors,” Bpean Joint Conferences on Theoret-
ical and Practical Aspects of Software, Lisbon, Portugal.

“Formal Verification of Pipelined Processorstiifd Asian Computing Science Confer-
ence, Kathmandu, Nepal.

“Exploiting Symmetry When Verifying Transistorr€iits by Symbolic Trajectory Eval-
uation,” Computer-Aided Verification, CAV '97, Haifa Israe

“Bit-Level Analysis of an SRT Divider Circuit,” 32ndesign Automation Conference,
Las Vegas CA.

“BDDs and Beyond: Enabling Technologies for ForWetification,” DIMACS Work-
shop on Formal Verification.

“BDDs Applied to SAT and Related Problems,” DIMAC®#kshop on Satisfiability,
Rutgers University.

“BDDs and Beyond: Enabling Technologies for ForMeification,” Embedded tuto-
rial, ICCAD '95, San Jose, CA.

“Multipliers and Dividers: Insights on ArithmetiCircuit Verification,” Computer-Aided
Verification, CAV 95, Liege, Belgium.

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

“Symbolic Analysis Methods for Masks, Circuit;)d Systems,” GMD 25th Anniver-
sary Symposium, Bonn, Germany.

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

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

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

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

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

“Extraction of Gate Level Models from TransistéraQits by 4-Valued Symbolic Anal-
ysis.” International Conference on Computer-Aided Desiggnta 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 Simtitan,” 1990 Synthesis and Simula-
tion Meeting and International Interchange, Kyoto, Japan.

“Symbolic Simulation—Techniques and Applicaisj’ Japanese Design Automation
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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

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

Workshop, Gamagouri, Japan.

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

“Symbolic Analysis and Verification of MOS Cirtsj’ 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, Clbtdeiversity.

“Test Pattern Generation for Sequential MOS Clischy 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 $atial MOS Circuits by Symbolic
Fault Simulation,” DARPA VLSI Contractor's Meeting, Snoisdy UT.

“Data Parallel Switch-Level Simulation,” Intetimamal 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-
vanced Research in VLSI.

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

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

“COSMOS: A Compiled Simulator for MOS Circuits,” t4Design 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@onference on VLSI, Montreal.
“Formal Verification of Digital Circuits by Logic Biulation,” DARPA VLSI Contrac-
tors Meeting, Seattle, WA.

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

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

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

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

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

“Symbolic Verification of MOS Circuits,” DARPA VLSContractors Meeting, Salt
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*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

7/78

Lake City, UT.

“Simulators (Will Always) Provide Superior Mod€élfanel on Testability Measures,
1984 International Test Conference, Philadelphia, Pduasia.

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

“Switch-Level Models for MOS Digital Systems,” dthematical 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 #180’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 Designusomation Conference,
Nashville, Tennessee.

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

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

Seminars and Colloquia

2/3/12

2/1/12

1/31/12

3/16/11

3/9/11

11/4/09

1/6/09

1/5/09

11/14/08

10/20/08

10/20/08

“Introducing Computer Systems from a Programmeeésspective,” Strathmore Uni-
versity, Nairobi, Kenya.

“Data-Intensive Scalable Computing: Finding thghRiProgramming Model” Com-
puter Science Seminar, Carnegie Mellon Qatar Campus.

“Data-Intensive Scalable Computing,” Nico Habanm Memorial Lecture, Carnegie
Mellon Qatar Campus.

“Data-Intensive Scalable Computing: Finding thghRProgramming Model,” Distin-
guished Lecture, Northwestern University Computer S@dnepartment.
“Data-Intensive Scalable Computing: Finding thgHRiProgramming Model,” Los
Alamos National Laboratory.

“BDDs and SAT Solvers: Applying Boolean Reasonimdrormal Hardware Verifica-
tion,” Cadence Design Systems, Sunnyvale, CA.

“Data-Intensive Scalable Computing: Taking Goggle Computing Beyond Web
Search,” National University of Singapore, Singapore.

“Data-Intensive Scalable Computing: Taking Goggle Computing Beyond Web
Search,” Nanyang Technical University, Singapore.

“Data-Intensive Scalable Computing: Taking Gedgtyle Computing Beyond Web
Search,” University of Kentucky, Computer Science DeparitDistinguished Lecture.
“Data-Intensive Scalable Computing: Taking Gedétyle Computing Beyond Web
Search,” RAND Corporation, Washington DC.

“Data-Intensive Scalable Computing: Taking Gedgtyle Computing Beyond Web
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10/14/08

10/03/08

05/05/08

3/21/08

3/10/08

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

Search,” National Science Foundation, CISE Distinguidhecture.

“Data-Intensive Scalable Computing: Taking Gedgtyle Computing Beyond Web
Search,” Oxford University Strachey Distinguished Leefu®xford, England.
“Data-Intensive Scalable Computing: Taking Gedtyle Computing Beyond Web
Search,” University of Michigan, Computer Science and Bagring Seminatr.
“Data-Intensive Scalable Computing: Taking Gedgtyle Computing Beyond Web
Search,” Carnegie Mellon University Qatar Campus.

“Data-Intensive Super Computing: Taking GoogideSComputing Beyond Web Search,”
Barr Systesm Lecture Series, University of Florida.

“Data-Intensive Super Computing: Taking GoogideSComputing Beyond Web Search,”
IT Eminent Lecture Series, Louisiana State University.

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

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

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

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

Seminars at Intel in Haifa, Israel:

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

e “System Modeling and Verification with UCLID”

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

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

“Binary Decision Diagrams and Their Application&fiwait University Department of
Math and Computer Science.

“SAT-Based Decision Procedures for Subsets of-Brger 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 Booleanthtels,” Harvard University.
“Verifying Infinite-State Systems Using Booleanthtals,” Distinguished Lecture, South-
ern Methodist University.

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

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

“Formal Verification Using Infinite-State ModelEjitsu Laboratories, Kawasaki, Japan.
“Formal Verification Using Infinite-State Models,idlinguished Lecture, UCLA Com-
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11/14/02

7/13/99

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

puter Science Department.

“Introducing Computer Systems from a Programsnieerspective,” Distinguished Lec-
ture, School of Computing, Georgia Institute of Technologyanta, Georgia.
“Optimizing Symbolic Model Checking for ConstraRich Models,” IBM Haifa Re-
search Laboratory, Haifa, Israel.

“Processor Verification Using Efficient Reductiafishe Logic of Uninterpreted Func-
tions to Propositional Logic,” Intel Logic Verification Syposium, 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 Ty Evaluation” Intel Corp., Hills-
boro, OR.

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

“Formal Verification of Sequential Processorstelr=rontiers in CAD Symposium,
Hillsboro, OR.

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

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

“Multipliers and Dividers, Insights on Arithmeti€ircuit 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 Make(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@eddepartment.
“Formal Verification of Arithmetic Circuits with Bary Moment Diagrams,” Distin-
guished Lecture, University of Texas Computer Science Deyant.

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

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

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

“A Methodology for Formal Hardware Verification, withplication to a Real Micro-
processor,” Digital Equipment Corp., Paris Research Latooy, Paris, France.
“Formal Hardware Verification by Symbolic Traj@st Evaluation,” Motorola Corp.,
Austin, TX.
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10/29/32

7/14/92

3/3/92

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

“Formal Hardware Verification by Symbolic Trajegst Evaluation,” IBM Corp., Austin,
TX.

“Formal Hardware Verification by Symbolic Trajestdvaluation,” Intel Corp., Hills-
boro, OR.

“Formal Hardware Verification and Logic AbstractioDigital Equipment Corporation,
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&ecision Diagrams,” Tokyo In-

stitute of Technology, Tokyo, Japan.

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

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

“Symbolic Boolean Manipulation with Ordered Binddgcision 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 Siation,” 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 anoh@lation,” Gateway Design Au-
tomation Corp., Lowell, MA.

“Test Pattern Generation for Sequential MOS Cischit 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,”jiisu Laboratories, Kawasaki,
Japan.

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

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

“COSMOS: A COmpiled Simulator for MOS Circuits §r&cuse University.
“Graph-Based Algorithms for Boolean Function Mmautétion,” IBM Watson Research

25



6/9/88

4/22/88

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

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.

“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,erox 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,” pleElec. Eng., Texas A&M
Univ.

“COSMOS: A COmpiled Simulator for MOS Circuits,” \@AL 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 Seminatr,
CMU Dept. Electrical and Computer Engineering.

“Symbolic Verification of MOS Circuits,” Computer iBace Seminar, Caltech.
“Formal Verification of Digital Circuits by Logic 8iulation,” Computer Science Sem-
inar, Univ. of Utah.

“Formal Verification of Digital Circuits by Logic 8iulation,” Computer Science Sem-
inar, Univ. of Waterloo, Ontario.

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

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

“Symbolic Verification of MOS Circuits,” ECE Dept. niv. of Colorado.
“Graph-Based Algorithms for Boolean Function hpatation,” 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., Ura¥ Washington.
“Experiments with a Switch-Level Fault Simulator,” &og Corp., Seattle, WA.

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

“The MOSSIM Simulation Engine,” Intel Corp., Santa @laCA.
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12/6/83

11/3/83
6/26/83
5/7/83
10/20/82
10/19/82

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

2/16/82
4/14/80

Outreach

1/30/12
07/29/10
11/06/09
11/05/09
07/08/09
07/11/08

Students

Ph.D. Advisees

2005
2004
2004
2004
2003

2001
1999
1997
1998
1997
1993
1992

“Concurrent Fault Simulation of MOS Digital Cirtsii Universitat des Saalandes,
Saarbrucken, Germany.

“Switch-Level Simulation,” Texas Instruments,|Bs, TX.

“Switch-Level Simulation,” Intel Corp., Santa @aCA.

“Introduction to VLSI,” California Polytechnicahstitute, Pomona, CA.
“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,” VLSI Seminar,
MIT Dept. of EECS.

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

“A Switch-Level Model of MOS Circuits,” IBM Watsond3earch Center, Yorktown
Hts., NY.

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

“Boolean Methods,” Student workshop, CarnegieldheQatar Campus.
“Boolean Methods,” Andrew’s Leap Program, Piitgh, PA.

“Computers and Robots,” KIPP LA Prep middle schbos Angeles, CA.
“Computers and Robots,” Locke High School, Los élag, CA.
“Data-Intensive Scalable Computing,” Andrewésap Program, Pittsburgh, PA.
“Data-Intensive Scalable Computing,” Andrewésap Program, Pittsburgh, PA.

Sanjit Seshia, CMU CS. Now on the faculty at U. C., Bakel
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 Velosow 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.
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1992  Tom Sheffler, CMU ECE. Now at Rambus, Inc.

1991 Larry Huang, CMU ECE.

1989  Saul Kravitz, CMU ECE (jointly advised by Rob Rutenb&ipw at Celera Genomics.

1988 Kyeongsoon Cho, CMU ECE. Now on the faculty at Hankukvesity of Foreign
Studies, Korea.

MS Advisees

1998 Vishnu Patankar, CMU ECE. Now at Microsoft.

1994  Samir Jain, CMU ECE. Now at Fluke, Portland, OR.

1984  Michael Schuster, Caltech CS. Now at Adobe Systems.

1984  Wen-Chi Chen, Caltech CS. Now President of VIA Techgiels, Inc., Taiwan.
1984  Yen-Jen Oyang, Caltech CS. Now a professor at Naticialah University.
1983 Jimmy Lam, Caltech CS.

Thesis Committees

2008 David Brumley, CMU CS Ph.D.

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 deslix, 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, Universitéepd Fourier, Grenoble, France.
1993 David Long, CMU CS Ph.D.

1991 Tom Storey, CMU ECE Ph.D.
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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 $aypérde Té€lecommunication, 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.

Community Service
2001-present  Board of Directors, Steel City Rowing ClulitsBiurgh, PA. Board president 2005—
present.

1998-2000, 2003-2006  Board of Session, Bellefield Presagt€hurch, Pittsburgh, PA.
1986-1990 Board of Trustees, Bellefield Presbyterian Ghuritsburgh, PA.
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