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Preface

It is our great pleasure to welcome you to CAV 2015, the 27th International Confer-
ence on Computer-Aided Verification, held in San Francisco, California, during July
18–24, 2015.

The CAV conference series is dedicated to the advancement of the theory and
practice of computer-aided formal analysis methods for hardware and software sys-
tems. The conference covers the spectrum from theoretical results to concrete appli-
cations, with an emphasis on practical verification tools and the algorithms and
techniques that are needed for their implementation. CAV considers it vital to continue
spurring advances in hardware and software verification while expanding to new
domains such as biological systems and computer security.

The CAV 2015 program included five keynotes, technical papers (58 long and 11
short papers accepted out of 252 submissions), 11 co-located events (VSTTE – Verified
Software: Theories, Tools, and Experiments; SMT – Satisfiability Modulo Theories,
EC2, IPRA – Interpolation: From Proofs to Applications; SYNT – Synthesis; VeriSure –
Verification and Assurance; HCVS – Horn Clauses for Verification and Synthe-
sis; VMW – Verification Mentoring Workshop, REORDER, SNR – Symbolic and
Numerical Methods for Reachability Analysis; VEMDP – Verification of Engineered
Molecular Devices and Programs), the Artifact Evaluation as well as briefings from the
SMT and Synthesis competitions.

The invited keynote speakers were Philippa Gardner (Imperial College London),
Leslie Lamport (Microsoft Research), Bob Kurshan (Cadence), William Hung (Syn-
opsys), and Peter O’Hearn (University College London and Facebook).

Many people worked hard to make CAV 2015 a success. We thank the authors and
the keynote speakers for providing the excellent technical material, the Program
Committee for their thorough reviews and the time spent on evaluating all the sub-
missions and discussing them during the on-line discussion period, and the Steering
Committee for their guidance throughout the planning for CAV 2015.

We also thank Temesghen Kahsai, Local Chair, for his dedication and help with
CAV 2015 planning and Hana Chockler, Sponsorship Chair, for helping to bring much
needed financial support to the conference; Dirk Beyer, Workshop Chair, and all the
organizers of the co-located events for bringing their events to the CAV week; Eliz-
abeth Polgreen for the program and proceedings; Arie Gurfinkel, Temesghen Kahsai,
Michael Tautschnig, and the Artifact Evaluation Committee for their work on evalu-
ating the artifacts submitted.

We gratefully acknowledge NSF for providing financial support for student par-
ticipants. We sincerely thank the CAV sponsors for their generous contributions:

– Google (Platinum sponsor)
– NASA, Fujitsu, SGT, Facebook, Microsoft (Gold sponsors)
– IBM, Cadence (Silver sponsors)
– Intel, Samsung (Bronze sponsors)



We also thank Carnegie Mellon University Silicon Valley and the University of
Oxford for their support.

Finally, we hope you find the proceedings of CAV 2015 intellectually stimulating
and practically valuable.

May 2015 Corina S. Păsăreanu
Daniel Kroening
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A Trusted Mechanised Specification
of JavaScript: One Year On

Philippa Gardner, Gareth Smith, Conrad Watt, and Thomas Wood

Imperial College London
{pg,gds,cw2312,tw1509}@ic.ac.uk

http://jscert.org

Abstract. The JSCert project provides a Coq mechanised specification of the
core JavaScript language. A key part of the project was to develop a method-
ology for establishing trust, by designing JSCert in such a way as to provide a
strong connection with the JavaScript standard, and by developing JSRef, a
reference interpreter which was proved correct with respect to JSCert and tested
using the standard Test262 test suite. In this paper, we assess the previous state
of the project at POPL’14 and the current state of the project at CAV’15. We
evaluate the work of POPL’14, providing an analysis of the methodology as a
whole and a more detailed analysis of the tests. We also describe recent work on
extending JSRef to include Google’s V8 Array library, enabling us to cover
more of the language and to pass more tests.

http://jscert.org


CAV: An Industrial Perspective

Robert Kurshan

The theory of computer-aided verification happily, in the past decade,
has spawned a robust industrial utilization. This, after previous dec-
ades of wandering in a desert amply populated with disbelievers.

I recite some of the history of how this came about, review where
it is today, together with some of the currently most pressing theo-
retical challenges that seem amenable to resolution, including memory
systems, full systems and some significant tool enhancements left on
the table, readily providable through current technology. (Inevitably),
I speculate on where computer-aided verification may be headed.



Effective and Scalable Verification: Bridging
Research and Industry

William N.N. Hung

Synopsys Inc., Mountain View CA 94043, USA
William.Hung@synopsys.com

Five decades ago, Moores law predicted the exponential growth of the semiconductor
industry. Over the years, the increasing design complexity has called for effective and
comprehensive verification of hardware and embedded systems. Functional verification
has become a key concern in hardware and software system development. It is gen-
erally believed the majority of design effort is spent in functional verification, whose
complexity explodes as the size of the design increases. The increasing adoption of
high-level synthesis brings the consistency of C++ / System C / high-level model and
register-transfer-level model into the picture. With the emergence of embedded system,
functional verification of embedded software also becomes a key concern for the
industry.

There are many approaches for functional verification: formal verification, dynamic
verification, hardware emulation, hardware prototyping, etc. At present,
constraint-based dynamic verification is still the mainstream approach in industry,
especially for large complex designs. Dynamic verification is conducted by feeding
input patterns to the design and simulating its behavior against a specification checker.
The exponential nature of input patterns means, however, only a small subset of them
can be sampled for dynamic verification. To quantify the extensiveness of dynamic
verification, functional coverage is a criterion widely used. How to improve functional
coverage is a key challenge to the industry.

In this talk, we will survey industrial standards, tools and methodologies to tackle
the above verification problems, including the industry wide shift-left campaign, from
software to hardware, formal, semi-formal, and constraint-based verification, acceler-
ations, new ways of debugging and tackling complexity issues, ways to improve
functional coverage, as well as new initiatives in software verification.
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