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Deepak Kapur (University of New Mexico)
Automatic Generation of Program Invariants from Traces

9:30am - 10:00am R /e i
10:00pm - 12:00pm s BENLS 24 YR-SETTA: Sp§§ial Session .
CHRHB BRI D 15 b 4 R T CRRHSE B PRI X T 5B 4 250 4 23D
FHE: BRK Session Chair: Lijun Zhang
Guogqiang Li, Yunqing Wen and Shoji Yuen: Yuting Chen: Coverage-Directed Differential Testing of
Updatable Timed Automata with One Updatable Clock JVM Implementations

Fengwei Xu, Ming Fu, Xinyu Feng, Xiaoran Zhang, Hui
Zhang and Zhaohui Li: A Practical Verification
Framework for Preemptive OS Kernels

Fu Song, Min Zhang, Wanwei Liu and Yusi Lei:
On the Complexity of $\omega$-Pushdown Automata

Yu-Fang Chen, Ondrej Lengal, Lei Song, Tony Tan and
Zhilin Wu: The Commutativity Problem of the
MapReduce Framework: A Transducer-based

Jianhua Zhao and Xuandong Li:
Formal Verification of "Programming to Interfaces’

Programs Approach
Gang Chen: Andrea Turrini: A Simple Algorithm for Solving
Second Order Bounded Quantification with If-expression Qualitative Probabilistic Parity Games
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Zhe Chen, Zhemin Wang, Yunlong Zhu, Hongwei Xi and
Zhibin Yang: Parametric Runtime Verification of C
Programs
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Xueguang Wu and Ligian Chen: Numerical Static
Analysis of Embedded Software with Interrupts
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Xin Li, Yongjuan Liang, Hong Qian, Yiqi Hu, Lei Bu, Yang
Yu, Xin Chen and Xuandong Li: Symbolic Execution of
Complex Program Driven by Machine Learning Based
Constraint Solving

XIAT, 2[5 9% o Fan Ming and Ting Liu: Android Malware Detection and
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Jianwen Li: Towards Backbone Computing: A Greedy-
Whitening Based Approach
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Coverability Problem of Well-Structured Pushdown
Systems
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Yuwei Wang and Guoqgiang Li: On Termination and
Boundedness of Nested Updatable Timed Automata
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Xiuting Tao, Chihao Zhang and Guogiang Li, The
Complexity of a Modifiable Model Checking of Linear
Temporal Logic
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Reasoning about Connectors in Coq

Gaogao Yan, Li Jiao, Yangjia Li, Shuling Wang and
Naijun Zhan: Approximate Bisimulation and
Discretization of Hybrid CSP
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Joost-Pieter Katoen (RWTH Aachen University, Germany)
Run-Time Analysis of Probabilistic Programs

9:30am - 10:00am

St
&

10:00pm - 12:00pm

e TSR
CHRBE AT X TS 4 4 JZRIRE T

BAFAARE T T AU A A
CHRHBE A X TS 1 4 )25 4 2D

EX TP

TR By

Kaiqgiang Jiang, Ping Huang, Hui Zan and Dehui Du:
AL-SMC: Optimizing Statistical Model Checking by Automatic
Abstraction and Learning
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Haitao Zhang, Zhuo Cheng, Guoqiang Li and Shaoying Liu:
autoC: an Efficient Translator for Model Checking
Deterministic Scheduler based OSEK/VDX Applications

Irdd e & EE 5, il XO6 e
JLT Event-B JyiAMINURAS WAF A B AR G ALk

WO SOSER. F R
TR i > 24 ] (1 ARZS A I P2 456 E

A BT, ek A, 5, X0
peC T 5 K 78 70 SR AELAS S A G 19 el il 1) 2

LN TR PR
e T X 2 PER IR A R R S 20 BT

R, B 5E 285, S I, BT A
M 1 S N B BT 55 2R 48 E S IR

0TS, T ER, L, T2 O
AR L2C R BRI 5

12:00pm - 1:30pm

T

1:30pm - 3:00pm

Panel: B EHE CHRIBEH A b X 115 1 4 )2 KIRE 1)




TFF REE

3:00pm - 3:30pm ZREK
3:30pm - 4:50pm FAEFA IR CPRIBE AT F X 58 4 2R T)
FFE: B

FHES (V922 H 7 RHE K2%) : Model Checking via Dynamic Program Execution

PR GEMK%%) : Learning-based Assume-Guarantee Verification

4:50pm - 5:00pm

PR PR A D DTS P 4 )2 KRab 7))

6:00pm - 7:00pm

NS

R

Mingshuai Chen: Validated Simulation-Based Verification of Delayed Differential Dynamics
Chunmiao Li and Xiaojuan Cai: On Hardness of Recursive Integer Program Analysis

TS, TEAERR WX, 9K g AR TR IX ] LR 2R S 5 3,
BREE . BN, FENGTE. R T SAT [ Re b B /N I A SR AR AR

Jelts . VPR T PRI SRR 2 A AE DG T )4 AR B

B Fas B0 %L EBIB: —FPEET SPIN 1) AltaRica 3.0 #5584 44 5 50 0F 7 V00T 57
BROEAN . BRYRIT. sl ST 2 A5 AT 19 Linux XS0 FE 76 B il i o2

N o s N




8 &5 : Deepak Kapur

)
Deepak Kapur, a distinguished professor at the University of New Mexico (UNM)
since 1998. Kapur got his PhD degree in computer science from MIT in 1980, and
before that he got M. Tech. (1973) and B. Tech. (1971) from Indian Institute of
Technology (11T). He served as chair of the Department of Computer Science in

UNM from Dec. 1998 to June 2006. He has adjunct appointments at IIT, Delhi, India,
as well as Tata Institute of Fundamental Research, Mumbai, India. From 1980-1987,
he was on the research staff of General Electric Corporate Research and Development,
Schenectady, NY. He was appointed tenured full professor at the University at Albany,
SUNY, and Albany, NY, in 1988, where he also founded the Institute for
Programming and Logics. He has had research collaborations all over the world
including TIFR, India; MPI, Saarbrucken, Germany; Chinese Academy of Sciences,
Beijing; IMDEA, Madrid, and UPC, Barcelona; Naval Research Lab, Washington. He
serves on the editorial boards of numerous journals including the Journal of Symbolic
Computation and Journal of Automated Reasoning, for which he also served as the
editor-in-chief from 1993-2007. Kapur is on the board of United Nations University-
International Institute for Software Technology as well as LIPIcs: Leibniz

International Proceedings in Informatics. Kapur was honored with the Herbrand
Award in 2009 for distinguished contributions to automated reasoning.

Title: Automatic Generation of Program Invariants from Traces
Abstract:

An effective approach for generating program invariants by dynamic analysis
will be presented. Nonlinear equality and inequality

invariants are shown to be generated automatically from observed program
traces. The approach also considers invariants involving the array data structure,
including relations among multi-dimensional array variables. These properties
are nontrivial and challenging for current static and dynamic invariant analysis
methods. More recently, methods have been developed to derive disjunctive
invariants in which disjunctions are specified using max and min functions. The
approach has been implemented as a software tool call DIG (Dynamic Invariant
Generator). The key difference between DIG and existing dynamic methods such
as DAIKON is its generative technique, which infers invariants directly from
traces, instead of using traces to filter out pre-defined templates. Experimental
results on numerical algorithms and an implementation of AES encryption
provide evidence that DIG is effective at generating invariants for these
programs.

This work is part of ThanhVu Nguyen's Ph.D. dissertation research.



i8R & : Joost-Pieter Katoen

Joost-Pieter Katoen is part-time professor at the University of Twente (NL), and
full-time professor at the RWTH Aachen University (Germany). Since 2013, he is
a distinguished professor in Aachen and is member of the Academia Europaea.
He is chair of the steering committee of ETAPS, Europe’s largest conference on
software theory and practice. He is an internationally recognized expert in the
field of stochastic model checking and co-authored more than 200 publications
(cited more than 13,000 times). He is senior member of the ACM, IFIP WGs 2.2
and 1.8, chaired a number of top conferences in the field, is steering committee
member of several key conferences, and acted as keynote speaker at conferences
such as LICS, CAV, ATVA, CONCUR and FM.

Title: Run-Time Analysis of Probabilistic Programs
Abstract:

This talk presents a weakest-precondition style reasoning a la Dijkstra for
determining (bounds on) the expected run-time of probabilistic programs. Its
application includes determining the (possibly infinite) expected termination
time of a randomised algorithm and proving positive almost-sure termination:
does a program terminate with probability one in finite expected time?

['ll present several proof rules for bounding the run-time of loops, and prove the
soundness of the approach with respect to a simple operational model. The
approach is shown to be a conservative extension of Nielson's approach for
reasoning about the run-time of deterministic programs. It is shown how this
wp-calculus can be applied to the well-known coupon collector benchmark, a
case study covered by Erdos in the 1960s.
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Title: Model Checking via Dynamic Program Execution
Abstract:

This talk presents a unified model checking approach where the program to be
verified is written in a Modeling, Simulation and Verification Language (MSVL)
program M and the desired property is specified with a Propositional Projection
Temporal Logic (PPTL) formula P. Different from the traditional model checking
approach, the negation of the desired property, is translated into an MSVL
program M’ first. Then whether M violates P can be checked by evaluating
whether there exists a feasible execution of the new MSVL program (M and M").
This problem can be efficiently conducted with the compiler of MSVL namely
MSV. The proposed approach has been implemented in a tool called UMC4MSVL
which is capable in verifying real-world programs.
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Title: Learning-based Assume-Guarantee Verification
Abstract:

Both symbolic model checking and assume-guarantee reasoning aim to
circumvent the state explosion problem. Symbolic model checking explores
many states simultaneously and reports numerous erroneous traces. Automated
assume-guarantee reasoning, on the other hand, infers contextual assumptions
by inspecting spurious erroneous traces. One would expect that their integration
could further improve the capacity of model checking. Our technique successfully
integrates symbolic model checking with automated assume-guarantee
reasoning by directly inferring BDD’s as implicit assumptions. A regressional
assume-guarantee verification framework is further proposed to cope with the
many revisions of an evolving system.
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