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Preface

This volume contains the proceedings of the 22nd International Conference on
Computer-Aided Verification (CAV) held in Edinburgh, UK, July 15–19 2010.
CAV is dedicated to the advancement of the theory and practice of computer-
assisted formal analysis methods for software and hardware systems. The confer-
ence covers the spectrum from theoretical results to concrete applications, with
an emphasis on practical verification tools and the algorithms and techniques
that are needed for their implementation.

We received 145 submissions: 101 submissions of regular papers and 44 sub-
missions of tool papers. These submissions went through a meticulous review
process; each submission was reviewed by at least 4, and on average 4.2 Program
Committee members. Authors had the opportunity to respond to the initial re-
views during an author response period. This helped the Program Committee
members to select 51 papers: 34 regular papers and 17 tool papers.

In addition to the accepted papers, the program also included:

– Five invited talks:

• Policy Monitoring in First-Order Temporal Logic, by David Basin (ETH
Zurich)

• Retrofitting Legacy Code for Security, by Somesh Jha (University of
Wisconsin-Madison)

• Induction, Invariants, and Abstraction, by Deepak Kapur (University of
New Mexico)

• Quantitative Information Flow: From Theory to Practice? by Pasquale
Malacaria (Queen Mary University) and

• Memory Management in Concurrent Algorithms, by Maged Michael
(IBM)

– Four invited tutorials:

• ABC: An Academic Industrial-Strength Verification Tool, by Robert
Brayton (University of California, Berkeley)

• Software Model Checking, by Kenneth McMillan (Cadence Berkeley Labs)
• There’s Plenty of Room at the Bottom: Analyzing and Verifying

Machine Code, by Thomas Reps (University of Wisconsin-Madison) and
• Constraint Solving for Program Verification: Theory and Practice by

Example, by Andrey Rybalchenko (Technische Universität München)

The program also included a session dedicated to the memory of Amir Pnueli,
who died on November 2, 2009. Amir was one of the main leaders of modern
advances in formal verification, and up to this year, he served on the CAV
Steering Committee. His death is a big loss to our community. We dedicate
these proceedings to his memory.



VI Preface

CAV 2010 was part of the Federated Logic Conference (FLoC 2010), hosted
by the School of Informatics at the University of Edinburgh, Scotland. It was
jointly organized with ICLP (International Conference on Logic Programming),
IJCAR (International Joint Conference on Automated Reasoning), LICS (Logic
in Computer Science), RTA (Rewriting Techniques and Applications), SAT (The-
ory and Applications of Satisfiability Testing), CSF (The Computer Security
Foundations Symposium), and ITP (International Conference on Interactive
Theorem Proving). In particular, the invited talks by David Basin and Deepak
Kapur were, respectively, FLoC plenary and keynote talks.

CAV 2010 had eight affiliated workshops:

– The Fifth Automated Formal Methods Workshop (AFM 2010)
– Exploiting Concurrency Efficiently and Correctly (EC2-2010)
– Workshop on Evaluation Methods for Solvers, and Quality Metrics for

Solutions (EMSQMS 2010)
– The First Hardware Verification Workshop (HWVW 2010)
– The Third International Workshop on Numerical Software Verification

(NSV-3)
– The Second International Workshop on Practical Synthesis for Concurrent

Systems (PSY 2010)
– International Workshop on Satisfiability Modulo Theories (SMT 2010)
– Synthesis, Verification and Analysis of Rich Models (SVARM 2010)

During the organization of CAV 2010, Edmund Clarke retired from the Steer-
ing Committee, and Orna Grumberg and Kenneth McMillan joined. Edmund
Clarke was one of the founders of CAV, and we would like to especially thank
him for his support of CAV from the start. We also thank the other Steering
Committee members and the Chairs of CAV 2008 and CAV 2009 for their help
and advice. We wish also to thank the Program Committee members and the
external reviewers for their work in evaluating the submissions and assuring a
high-quality program. We also thank Tomás Vojnar for his help in organizing
the workshops. Finally, we thank Andrei Voronkov for creating and supporting
the EasyChair conference management system.

CAV 2010 was supported by generous sponsorships. We gratefully acknowl-
edge the support from Jasper Design Automation, IBM Research, Microsoft Re-
search, NEC, EPSRC, NSF, Association for Symbolic Logic, CADE Inc., Google,
Hewlett-Packard, and Intel.

July 2010 Tayssir Touili
Byron Cook

Paul Jackson
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Viktor Kuncak, Mikaël Mayer, Ruzica Piskac, and Philippe Suter

Session 9. Concurrent Program Verification I

Universal Causality Graphs: A Precise Happens-Before Model for
Detecting Bugs in Concurrent Programs . . . . . . . . . . . . . . . . . . . . . . . . . . . . 434

Vineet Kahlon and Chao Wang

Automatically Proving Linearizability . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 450
Viktor Vafeiadis

Model Checking of Linearizability of Concurrent List
Implementations . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 465
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