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1. HJEE: Nonlinear Craig Interpolant Generation (CAV 2020)

F&Z . Craig interpolant generation for non-linear theory and its combination

with other theories are still in infancy, although interpolation-based
techniques have become popular in the verification of programs and hybrid
systems where non-linear expressions are very common. In this paper, we
V first prove that a polynomial interpolant of the form h(x)>0 exists for two

mutually contradictory polynomial formulas ®(x,y) and y(x,z) , with the

form >0 A--- Af:>0, where fi are polynomials in x,y or X,z, and the
quadratic module generated by f; is Archimedean. Then, we show that synthesizing such interpolant
can be reduced to solving a semi-definite programming problem (SDP). In addition, we propose a
verification approach to assure the validity of the synthesized interpolant and consequently avoid the
unsoundness caused by numerical error in SDP solving. Besides, we discuss how to generalize our
approach to general semi-algebraic formulas. Finally, as an application, we demonstrate how to apply

our approach to invariant generation in program verification.
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2. SREER: Theoretical and Practical Aspects of Linking Operational and Algebraic Semantics
for MDESL (TOSEM 2019)

FE . Verilog is a hardware description language (HDL) that has been
standardized and widely used in industry. Multithreaded discrete event
simulation language (MDESL) is a \erilog-like language. It contains
interesting features such as event-driven computation and shared-variable

concurrency. This article considers how the algebraic semantics links with

— the operational semantics for MDESL. Our approach is from both the

theoretical and practical aspects. The link is proceeded by deriving the
operational semantics from the algebraic semantics. First, we present the algebraic semantics for
MDESL. We introduce the concept of head normal form. Second, we present the strategy of deriving
operational semantics from algebraic semantics. We also investigate the soundness and completeness
of the derived operational semantics with respect to the derivation strategy. Our theoretical approach
is complemented by a practical one, and we use the theorem proof assistant Coq to formalize the
algebraic laws and the derived operational semantics. Meanwhile, the soundness and completeness of
the derived operational semantics is also verified via the mechanical approach in Coq. Our approach
is a novel way to formalize and verify the correctness and equivalence of different semantics for

MDESL in both a theoretical approach and a practical approach.
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3. FEIRE: Making Streett Determinization Tight (LICS 2020)

FE . Optimal determinization construction of Streett automata is an

important research problem because it is indispensable in numerous
applications such as decision problems for tree temporal logics, logic games
and system synthesis. This paper presents a transformation from
nondeterministic Streett automata (NSA) with n states and k Streett pairs to

equivalent deterministic Rabin transition automata (DRTA) with n>"(n!)"

states, O(n™ ) Rabin pairs for k = w(n) and n>"k™ states, O(k"™) Rabin pairs
for k = O(n). This improves the state of the art Streett determinization construction with n>"(n!)"**

states, O(n?) Rabin pairs and n>"k"™

n! states, O(nk) Rabin pairs, respectively. Moreover, deterministic
parity transition automata (DPTA) are obtained with 3(n(n + 1) — 1)!(n!)™* states, 2n(n+1) priorities
for k = w(n) and 3(n(k+1)—1)!n!k™ states, 2n(k + 1) priorities for k = O(n), which improves the best
construction with n"(k + 1)"®*Y(n(k + 1) — 1)! states, 2n(k + 1) priorities. Further, we prove a lower
bound state complexity for determinization construction from NSA to deterministic Rabin (transition)
automata i.e. n°"(n!)" for k = o(n) and n®"k™ for k = O(n), which matches the state complexity of the
proposed determinization construction. Besides, we put forward a lower bound state complexity for
determinization construction from NSA to deterministic parity (transition) automata i.e. 2™ "¢ for

k = o(n) and 27" °€"™ for k = O(n), which is the same as the state complexity of the proposed

determinization construction in the exponent.

BT EXME, ATEBEFRHRATF 16 ZatEVESIECTW B THRE, INAEIBHEE.
AR T AZBEFRITAFERSHTERF T HRXBEEEIELS. [HFEE. 7
ILIRIE. BRIEZAIFR MY Omega BapflAVRENLSHKA, BXTIFERFRTIECIHE

HURISATRERAIY LICS 2020, RAEZ AW BRI ——BERE R SR TISRANE YT .
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4. %%/DMF: Extended Conjunctive Normal Form and an Efficient Algorithm for Cardinality
Constraints (IJCAI 2020)
FEE . Satisfiability (SAT) and Maximum Satisfiability (MaxSAT) are two

basic and important constraint problems with many important applications.
SAT and MaxSAT are expressed in CNF, which is difficult to deal with
pseudo Boolean constraints (equally 0-1 integer programming). We

introduce an extension of Conjunctive Normal Form, which expresses such

constraints straightforward and does not need auxiliary variables or clauses.

41., \ d
: ““= Then, we show how to transfer the techniques in SAT/MaxSAT under CNF

to this extension, and develop a local search algorithm and a generalized Unit Propagation (UP)
based algorithm. Experimental results on several real world problems show that our method has
much better performance than state of the art MaxSAT, SAT, Pseudo-Boolean and ILP solvers, which

indicates the power of the new formulation.

B =OME, PREREGFAARR. BEESID. FRRESREEESEEsSEK. BR
FERFR, 2012 FHRAFRITEINELTZN . MEZHRAORKE, BENHEINER
AEE. KERIEN 70 RfE, BFE CCFA KN 40 RF, SIGREER SAT LEESH . 12
B EENEZELMNBEIHEREZNERRA . RINRES N EWEFES. Bifl. &
BIRIT. MIREBEINFE ., 1B/F UCAI F1 AAAI £ SPC, HIEFE AT IJCAl workshop

“Heuristic search in Industry”

5. XUBk#8: A Modal Logic for Joint Abilities under Strategy Commitments (IJCAI 2020)
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FSZ . Representation and reasoning about strategic abilities has been an

active research area in Al and multi-agent systems. Many variations and
extensions of alternating-time temporal logic ATL have been proposed.
However, most of the logical frameworks ignore the issue of coordination
within a coalition, and are unable to specify the internal structure of

strategies. In this talk, | will introduce JAADL, a modal logic we recently

proposed for joint abilities under strategy commitments, which is an
extension of ATL. Firstly, we introduce an operator of elimination of (strictly) dominated strategies,
with which we can represent joint abilities of coalitions. Secondly, our logic is based on linear
dynamic logic (LDL), an extension of linear temporal logic (LTL), so that we can use regular
expressions to represent commitments to structured strategies. I will present valid formulas in
JAADL, give sufficient/necessary conditions for joint abilities, and show that model checking

memoryless JAADL is in EXPTIME.

BT XUk, PURFTENRZELEE, BEESIT. TIEXRSESKRFTENRZR
RIBELFN . EBMR D EAATERFRIFNRERRSHEIE . AR TIES R KT FFIZEHY
IR, XTANRAE SRR, XTRIRAVEE, S/RESEETNES, SEMIARIN
4, BeeMEFNBEMNIENSGES . IHRASRITERFTERATERESI ICAI F1 AAAI

J:O

6. SKIZER: White-box fairness testing through adversarial sampling (ICSE 2020)

& ZE . Although deep neural networks (DNNs) have demonstrated

astonishing performance in many applications, there are still concerns on
their dependability. One desirable property of DNN for applications with
societal impact is fairness (i.e., non-discrimination). In this work, we
propose a scalable approach for searching individual discriminatory
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instances of DNN. Compared with state-of-the-art methods, our approach only employs lightweight
procedures like gradient computation and clustering, which makes it significantly more scalable than
existing methods. Experimental results show that our approach explores the search space more
effectively (9 times) and generates much more individual discriminatory instances (25 times) using

much less time (half to 1/7).

B SKIZAR, 2012 EH NI ARZEES), 2016 SRR I AT SN ZSHAT WIS
U=, 2019 FEENFLTHRS, 2019 F£E 2020 FEFIBREREAFHITIKEES, TN
EMFHIZS Jun Sun B . HEIZZMNHR LS EAREALERE. ETERi%X ACM

SIGSOFT Distinguished Paper Award ( ICSE 2018, ICSE 2020 ) .

7. ZEZ38: Scalable Multiple-View Analysis of Reactive Systems via Bidirectional Model
Transformations (ASE 2020)
. Systematic model-driven design and early validation enable engineers

to verify that a reactive system does not violate its requirements before

— actually implementing it. Requirements may come from multiple
- stakeholders, who are often concerned with different facets-design typically
-~

' / ' involves different experts having different concerns and views of the system.

.,7__ Engineers start from a specification which may be sourced from some

domain model, while validation is often done on state-transition structures
that support model checking. Two computationally expensive steps may work against scalability:
transformation from specification to state-transition structures, and model checking. We propose a
technique that makes the former efficient and also makes the resulting transition systems small
enough to be efficiently verified. The technique automatically projects the specification into
submodels depending on a property sought to be evaluated, which captures some stakeholder’s

viewpoint. The resulting reactive system submodel is then transformed into a state-transition
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structure and verified. The technique achieves cone-of-influence reduction, by slicing at the
specification model level. Submodels are analysis-equivalent to the corresponding full model. If
stakeholders propose a change to a submodel based on their own view, changes are automatically
propagated to the specification model and other views affected. Automated reflection is achieved
thanks to bidirectional model transformations, ensuring correctness. We cast our proposal in the
context of graph-based reactive systems whose dynamics is described by rewriting rules. We

demonstrate our view-based framework in practice on a case study within cyber-physical systems.

B =RE, JLRAF 16 RETHRE, EAERTTENRGSIEICEZFM, AR
RFESHEFMEN mBUE . AR TRRMEMARFRRG TR T F0, IIMERRE

T . WHOMARNEBEIE (AS58) BENES. EEYIERS. W EEMIE, R
WE&ZFIE JSS, PerCom, ASE, CogSci FEATIFISIN £, #BEF 2017.09-2018.03 ERja)ij5/d]
HAEMZIBIRZHEET (NI, 18SZIMiEiR 1205 ) B 2019.09-2020.08 ERE)50)-Kifi EiE8E

KZF (CMU, 185! David Garlan #45#0 Eunsuk Kang BhI24% ) .

8. Z—4): Can automated program repair refine fault localization? a unified debugging

approach (ISSTA 2020)

FE: A large body of research efforts have been dedicated to automated
software debugging, including both automated fault localization and
program repair. However, existing fault localization techniques have limited
effectiveness on real-world software systems while even the most advanced
| program repair techniques can only fix a small ratio of real-world bugs.

Although fault localization and program repair are inherently connected,

their only existing connection in the literature is that program repair
techniques usually use off-the-shelf fault localization techniques (e.g., Ochiai) to determine the

potential candidate statements/elements for patching. In this work, we propose the unified debugging
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approach to unify the two areas in the other direction for the first time, i.e., can program repair in
turn help with fault localization? In this way, we not only open a new dimension for more powerful
fault localization, but also extend the application scope of program repair to all possible bugs (not
only the bugs that can be directly automatically fixed). We have designed ProFL to leverage
patch-execution results (from program repair) as the feedback information for fault localization. The
experimental results on the widely used Defects4J benchmark show that the basic ProFL can already
at least localize 37.61% more bugs within Top-1 than state-of-the-art spectrum and mutation based
fault localization. Furthermore, ProFL can boost state-of-the-art fault localization via both
unsupervised and supervised learning. Meanwhile, we have demonstrated ProFL's effectiveness
under different settings and through a case study within Alipay, a popular online payment system
with over 1 billion global users.

B £, 2016 FFILRKRFHBNFREFEZN, HEIRIERAFIHENRGSIE
WCHZERANAFRELTE, SINJOSKEHIE . MARIZUE .. AIAR S R E2E SRS
R NHFADEIR R %, BIEMREEN . EuSBESE . ETHAEMERE ICSE. ISSTA,
FSE. ASE FH4 TREINFWAIHAT EHXARICN +RFE, FH3X1S ISSTA ACM SIGSOFT

Distinguished Paper Award

9. &EZ: Reinforcement Learning Based Curiosity-driven Testing of Android Applications
(ISSTA 2020)

FZ: Mobile applications play an important role in our daily life, while it

g r\ still remains a challenge to guarantee their correctness. Model-based and
; gy systematic approaches have been applied to Android GUI testing. However,

i | they do not show significant advantages over random approaches because of

Android applications. Q-testing explores the Android apps with a curiosity-driven strategy that
64

limitations such as imprecise models and poor scalability. In this paper, we

propose Q-testing, a reinforcement learning based approach which benefits

from both random and model-based approaches to automated testing of
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utilizes a memory set to record part of previously visited states and guides the testing towards
unfamiliar functionalities. A state comparison module, which is a neural network trained by plenty of
collected samples, is novelly employed to divide different states at the granularity of functional
scenarios. It can determine the reinforcement learning reward in Q-testing and help the
curiosity-driven strategy explore different functionalities efficiently. We conduct experiments on 50
open-source applications where Q-testing outperforms the state-of-the-art and state-of-practice
Android GUI testing tools in terms of code coverage and fault detection. So far, 22 of our reported

faults have been confirmed, among which 7 have been fixed.

B EHE, BRAFRIBE, CCF RANHEEREZER .. HRLIFEFEREEZEST
IE, DTS B4 TS0 . TRHEERBEARFES JIHaEARFES,
S5T7ERERARITY EREARFESENARITIES I REINE ; IFER#E TSE.ICSE.
FSE. ISSTA. ASE. CAV ZE[FINKIHESRN LRFRFARICI 40 REE; 3k ISSTA2020 7K

B

10. {EB&IE: Detecting Numerical Bugs in Neural Network Architectures (FSE 2020)

F&E . Detecting bugs in deep learning software at the architecture level

provides additional benefits that detecting bugs at the model level does not
provide. This paper makes the first attempt to conduct static analysis for
detecting numerical bugs at the architecture level. We propose a static
analysis approach for detecting numerical bugs in neural architectures based

on abstract interpretation. Our approach mainly comprises two kinds of

abstraction techniques, i.e., one for tensors and one for numerical values.
Moreover, to scale up while maintaining adequate detection precision, we propose two abstraction
techniques: tensor partitioning and (elementwise) affine relation analysis to abstract tensors and

numerical values, respectively. We realize the combination scheme of tensor partitioning and affine
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relation analysis (together with interval analysis) as DEBAR, and evaluate it on two datasets: neural
architectures with known bugs (collected from existing studies) and real-world neural architectures.
The evaluation results show that DEBAR outperforms other tensor and numerical abstraction
techniques on accuracy without losing scalability. DEBAR successfully detects all known numerical
bugs with no false positives within 1.7-2.3 seconds per architecture. On the real-world architectures,
DEBAR reports 529 warnings within 2.6-135.4 seconds per architecture, where 299 warnings are

true positives.

B (EE, StRARREG TR —ERIETE, IDNEHEBUSTIRSE vu% .. Zaift
FHEBEXZME BRI AFHTRIALSY, BEEMRFEMSRSHBEFLLIE.
BRIEZRICAFTEIE ICSE. FSE. ASE. SANER fERAVG TR EIREaN £, H

ch X TR N ER SR R EUERRPERIAIN TRSREX 7 ACM ZREIEIR .

11. XU Automating Just-In-Time Comment Updating (ASE 2020)

FE . Code comments are valuable for program comprehension and

software maintenance, and also require maintenance with code evolution.
However, when changing code, developers sometimes neglect updating the
related comments, bringing in inconsistent or obsolete comments (aka., bad
comments). Such comments are detrimental since they may mislead

developers and lead to future bugs. Therefore, it is necessary to fix and avoid

bad comments. In this work, we argue that bad comments can be reduced
and even avoided by automatically performing comment updates with code changes. We refer to this
task as “Just-In-Time (JIT) Comment Updating” and propose an approach named CUP (Comment
UPdater) to automate this task. CUP can be used to assist developers in updating comments during
code changes and can consequently help avoid the introduction of bad comments. Specifically, CUP
leverages a novel neural sequence-to-sequence model to learn comment update patterns from extant
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code-comment co-changes and can automatically generate a new comment based on its
corresponding old comment and code change. Several customized enhancements, such as a special
tokenizer and a novel co-attention mechanism, are introduced in CUP by us to handle the
characteristics of this task. We build a dataset with over 108K comment-code co-change samples and
evaluate CUP on it. The evaluation results show that CUP outperforms an
information-retrieval-based and a rule-based baselines by substantial margins, and can reduce
developers’ edits required for JIT comment updating. In addition, the comments generated by our
approach are identical to those updated by developers in 1612 (16.7%) test samples, 7 times more

than the best-performing baseline.
B XNEE, InIXFHENRZEERAZRELTE, SINAFTEFLHENEEE LT, T2
TSRS R IR SR B EhAE B . BIBTEE TSE #1 ASE ZEFSARBAFISIN AT

TEmIEX . B5k15 ASE 2018, 2019 #2020 A9 ACM SIGSOFT Distinguished Paper Award

12. FBZS: Context-aware In-process Crowdworker Recommendation (ICSE 2020)

FZE . Identifying and optimizing open participation is essential to the

success of open software development. Existing studies highlighted the
importance of worker recommendation for crowdtesting tasks in order to
detect more bugs with fewer workers. However, these studies mainly focus
on one-time recommendations with respect to the initial context at the

beginning of a new task. This paper argues the need for in-process

crowdtesting worker recommendation. We motivate this study through a
pilot study, revealing the prevalence of long-sized non-yielding windows, i.e., no new bugs are
revealed in consecutive test reports during the process of a crowdtesting task. This indicates the
potential opportunity for accelerating crowdtesting by recommending appropriate workers in a
dynamic manner, so that the non-yielding windows could be shortened.

To that end, this paper proposes a context-aware in-process crowdworker recommendation
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approach, iRec, to detect more bugs earlier and potentially shorten the non-yielding windows. It
consists of three main components: 1) the modeling of dynamic testing context, 2) the learning-based
ranking component, and 3) the diversity-based re-ranking component. The evaluation is conducted
on 636 crowdtesting tasks from one of the largest crowdtesting platforms, and results show the
potential of iRec in improving the cost-effectiveness of crowdtesting by saving the cost and

shortening the testing process.

B EEN, FERFRREARMEIMAR, MEESIT. TENEREEIEZE. T4
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evaluation is complex, as many factors affect the results, for example,
benchmark, baseline and metrics. In order to restore the comparability and

authenticity of existing fuzzing works, in this talk, we present an empirical

evaluation of fuzzing techniques. First, we systematically evaluate typical
fuzzers on a unified test suite with carefully selected metrics. By analyzing the results, we summarize
common pitfalls optimizing a fuzzer. Furthermore, to understand the root causes behind the pitfalls,
we conduct experiments and propose directions to overcome the problems, and demonstrate how to
customize it to different domains such as deep learning, block-chain and industry control.
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FEEA: HER
E@EIERAY ROS2 FIES ARSI LERSH | /B, TEIE, *K, i,
Lb/\ O]
11:00-12:30 PR EEY
SIFELFHTRY Raft Y [N, BEIE, FEZ, BF
o ggjm_,_\\gé ,\é E-—'—‘f.:'.:.
Ef[ SPARC AMESEZEMMIRER R EEIE Om xE FZk, ZOUE
T LG
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Feslib B SN

SR F RN T 5 A S R A

W=, oKEg, HER,
BifRtE, XUREL, FXIE

T MSVL RIERES LI TV IGIE

TN, miwtE, EFE, &=

11 B 21 B (Session 4, $ARERBEESINT )

11:00-12:48

EFA: BEM

£ Coq A% Verifiable C 271238 0] SE141ERAAVR IR
LEM

FP&, BX, BH%H

£7 Coq I RIBFHZEAITZ I

ME=E, DIRE, R

LIRS RERESRIRTHITIEX

7, FHhH, KGN, TEE,
FEESF, FK

EFEshESInFER BB N —E 43It

g, BERE, kI, HF

Ptolemy B&IEMHEEFE M IIES A

S, Eh, JUE, %K,
T

RIS Ao R X s HH I RRAYSE S S kAR

wE=
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EFQITHEEICIE

EFgitH Ttz
NASAC

FE—ERNESEERITENIEFRITRERNFNE, NRESRETZERIDBIR,
LHEHRASRARHTENEFRRINEENHERE, AESWERBICES MEY 7 BFR
HHEIE . NelmBEXRER/REL I AE. EpRHEASE. ARARAFE. mRAFE.
IRARFIEERERRIT R FNHSBUNFEIR S, HLHHCIR Panel £ EERRITENIZ
FRITEXIRRENRFIES. LS AH TR . WS UZIRIRES .
ICIRARERE

= X (dtmKF)

M & (BEREAF)
ICIEERFA

M & (BEREAF)
BREHE:

RS [8): 2020 & 11 B 20 B ( 288 ) 14:00-17:30

i = BREHRBBEE E2T1

BIRINGE:

14:00-14:35 | [BEE—RMIEEERSRE S0 ER, BRELW KRS

14:35-15:10 | LRSS NUREERBE D BEFERRITRRERRSTE | Th, AmAalkE

15:10-15:45 | *F (F2FiRit) BERFHHEEE R, FARKE
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EFZITHEEICIE

15:45-15:50 &= &

15:50-16:25 | & EA NESAFARRSELHR—LUEFRIT 0] EBRE, ERREHRKE

16:25-17:00 | BHELE XX AFREFHE THIES D3R =¥, dtmk=z

17:00-17:30 | Panel FEFZITEMIRENHZBirSATIRIT

HERBEREEN

1 HEE: BEal—RREERSRERS

RE: 2020 FHUEIS, EISESRENIFEEERZN 7 LB FHI%
, HERMENEEHFEERMET, 2020 F 10 B, ExEt—R

IRIERBIEIUR, BEilfeid T SREnH TE E2RNEL LS NRES

ASRERFTRH . (FAZESRELHIRERKERENESRA

ARISRRERENAIEMNEEEZ—, REBBHELHFH
SO0 —RREERRE RS, FN (1) ALRELLETNREIRE, (2)%
FETNRENRERERMA; (3)WNEEITFE LA T RSN —RRESHENE 728,
BT SRR, INETWAF RHE . BTESIN, HTEFHAFERZEE, F1 MOOC
R TIEDREEE. BRISHFEIN, BT BEFRALAFIESERREEE
MBI, AEBESFERAFZHENRERFIESERRER . ARRSEENHAFNES
ERRRFM, KERFHFRR—FRK LI, sRIFMRISFR 2IN. —FK 3TN, JKEHK
RHOHE—FR 1IN “FR 3N EBmAELAMIRIERZE A . 60 SRPIAFIEAE MOOC
iz, RINSMEALERS 100 5 A . ZHIEE. FREKEK 100 REAAFEIS, (FFEHkEDL

LIRS 200 17,
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EFQITHEEICIE
2. F: FIRERTLUREEREHBEFRERRITRRERRESLE
WE: REVUEREFRITESOFEFENTIELDR, NE T WEFA
SEAREEHNEFRITSREERFMATLESS,; MTERR . IRE.
RENFEWRE, LFEARNSRESSHEERTE, NMBEFE
NFEZRERBE . NERIBIIERT, NFAIH IRES YRR

IRITZEIRIZRIFTE K

B Ep, 2R, MTAESIm, AEaRAFITENRZEZERERK,
ERFL LE NREEN—RIFERARA, TEREERFHEHFNR—FK. U)IIEHF
R—FR | ST 40 F) 2B R A RMEEZES . 2EET MOOC FIREINAEF
MBERO—FREZIRE . EBAR DO NEGEIES ST UL AR TSR
WME2ESSFERITENABHRESTFHIN LFERZE I PESKRITENZE MOOC
KERENETFER=AIEE. [WITENEMLHEHARERIIESIK. CCF YOCSEF B

2019-2020 =& .

3. BRxER: XT (BEFRit) BERFENBRE

‘ BE: AMRENKEBNSE (BFRiT) REAFHLRER, MZRE
HFAEXIRGEE—E D ANEE, HhEERENENSEiR. 1R
BERIEIESHILE . HFH . ERFRUNREIMRES .. 155lit8, K
RENZIEBRNITRE . ZRESHEBERRERNXREUNAE S

MEFRITHIANREKREAE, TZRENHRFASNNERAT TR

e B4, REBITICTFIERIRENEFRITA
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B BRRR, #E. BTESID. P TRRAEHENREE, RFEL. MEMELE
i, M 20 tHZE 80 N EHHG TIEFBAES MBI RS ARG TIE, HEl
AR S RBET R, NEESERLEUNEFRINESS . AIBUER 863 5.
ExREANZES. EXIRESUAAESBELIRESFMENARIIE, REIERT:
ARHSIKRERRRE . HERRHE “FRERIIRED; KFRFARIEN 180 Ris . IJRER
KF 2019 FERERFELRRE . 57 (iBFRiT) IHEEmiEE (2008 &) #i7,
WEREH ( (BFRITHIE - - B C+HESRwIE) , T ERRE ) 3815 2009 FEEZR
BRBMFIERT—RMLIZA LR 2015 71 2019 FEI T AREEREMER .

4. FBOE: & LB TEBEHENRRSEER—LEFRKIT M)

BE: BERBHEE LHFNEMLRZE, LA TREAHF

B AES . BFRRIHEALHERITETIRE, EAENER, 2R

Byiinte L NRESHREZ — . ERHXKRFAREHENE, 5
BELED)ISIEW R RIRRLZER, EEFRINRELRIT

FENE EEA RS LI IR EEENREFRITREELS LA NESHF LN LARR S
o
B BEC, EMRHAEHENZRZE. Bk, BETIEFRZEARATAAN, A58

%

FRUTENRTIHFRESER RN DK, FETENFSREER, WETIETERS

]

FER, WAL EEZEER, HESHELCHAEAT, BRERF—RARRRERSZ A
EBNERHTIZ. AHERE D EAIREAFAMAT EAR TR, BIREE 6 28, KFRFARIEN

BRI . KERFHFAR_FR 2N, HRaBFAR—FK 1IN, g5 RsAS—FR
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210, &K 21N,

5. FTX: BEILE ——XXKNFEFHEFPRIZS LT
RBE: BEEFRITEEETENRNZELSEL, BEREMNBREFKR

HHENZMELELEM . BT EHIETENRIEZIER R

HERENAE, EAFEMHENR EFIDINATH, TERE
EIRS EN BB A EREEMNFE B FIXEESAEMIIRARERES T EER AR
Z5, ARERFRITIRETR T I . AMREBLUIEEAZE (&S A) 1IREF
FOREESLRENAI, 3 EIAMSRAVIRSFIRN XTSRS BT EINT, HBERES | AARNAZIEFHUE
FRRERIEERRAYITHE S KT,

B =X, ERAXFEERFRAFRITENNFRAREZE, BRFER —RE AR
IREREAN, BERBREEZAKEERSEA, tEXZMFHEFRREAN, GIRIEEHHF
BEAPLRLE—ER, AFHER, tEhesSRRTENEEEHRSRF IR IEE
2, WRAFHFEANNES—2, WRAFHFMEL . HFMFK . 2013 F7E Coursera
FERME—IRTEN, MOOC IRZ (ITEHEIC A) , 2016 FRBENE—MTEVIERF
BRITRIER. #ARHFED: EFREFINEFEBRSER, &
NIPS/AAAI/IICAI/ACL/ICSE/ASE/ICPCITOSEM/EMSE E&F&IEX 70 &:fF, KB EHSEF
REFHRMBRRREEHGH L —EFR F RISRARRFEAREP—ERL ., RIARLHSE

aiXcoder IETENZ AR AIFF R BRHEARSS
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T ENRHEIRHEILIE

it BN EERA TR
NASAC

BN R LR VB B TE 1A . XMSE AR
PSSR M T FrAOA AN ABLA , BTSN ARME T FRAIARFIN Am= . W1y
MNEBEHRELAR, IXMZBHIFRMERENESHE, IIRNEFZFEELERART
. 2R ZEEETE, CSENTTENIHFBIREBERIERTK.

HENPHFBRABEERCEEE T KENRENARE, BV SRMBUAELL S EZ A
THCRHEFE . IRSWIFRRIRE BICIR, CInEE T ERNSVAZ ERAHBAREE
&, PEMNEASTREEREBIES. YIH. 255, K. SIMNERE, UEREHE
I EREBIREEE a8k .

CIRERERS:

BB (FamAE)

FER (FBRKF)
CIRERA

BB (FamAE)

BREZHE:
B 8): 2020 F 11 B 20 B ( 2HF ) 14:00-17:00

= BRHENRBBE BT 2

IR
B & F & Hw &
14:00-14:40 | Towards radiomics prediction for intraluminal cancer screening ‘ FIKEL, SEEERS ‘
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It ENRHEIRHE LR

14:40-15:20 | “PUFE = FIORFITENNEMRERRLBRREFIRR | [O8%E, IIXKE
15:20-15:30 % =
15:30-16:00 | EIFRAF I ELM AT HHIN A A A =
16:00-16:30 | FERAFITEIVIEMIRIERR ST EgEA
16:30-17:00 Panel

REREEET:

1. FAHIK: Towards radiomics prediction for intraluminal cancer screening

WE: FRMBIRRERIRE, BELZEE, SEURZSIENMEZII SHERIFIEE . 1k
ENETETEEN CTIMRI GG HF 9T, SSIRE R RY B aiG AR T SARIFIE
HEMER, FRTIaRS &S EDEMENETHRE N2 .

B ALK, SEEERF (FUEERY ) EMEFTRERE, £F, #1480, K
HINEEFZMGESERESITAR, TLAFHABERERMAEZIN. BREARNFESER.
ERBEEZZFITHERFRA . ENEERAERIBESE 70, SREASRIZERA—FL 1IN
(HF2% 1); £ Biomaterials, IEEE TMI, IEEE Trans Biomed Eng, ACS Appl Mater Interfaces,
Euro Radiol 43 SCI 1€3 80 &fw, &E&MMETF 102, BE&EE5IA 420 X, KERK
BAER 10 IN, EEEF 1IN, WEHEFN 5 I, IFFEEMEFZTREFRIES . FEER
B> E, MAEYMEFIEFSESEKER, IEEE Trans Med Imag. Medical &
Biological Eng & Computing. Frontiers in Neuroscience 2 E5RMZE(AE ) , ERESAAITYIE

BER, EXBUFHRZEL.
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2. (U8R “IHHF-ER FTRXFHENEMIREARNBIREIREITRR

RE: ENEXRATENEMRERRKREDEREM L, X2
KB, DT BER AERIRF T ETEMRERREREBI.
EIRS, NME—FAABIREIRIE T BB R AR %
ZIRIERE S T B B4R A IR RS X P FT AT BRI B EAIRIE

HNEZRR, NIEKBENBENBTERFERNRE. EERTSH

EHEHR. BEE5UEKE. EREATERSHENAS, REETEANASIER, BFN
BREE. XRE. =it8 . ATEESHIRANERTE, FLMERESA Python F2/75E
WHITEBAR Y

BT AR, NI RF BRI ZSRARZRAE, IIAEREEEFE, Ex“DALt
WHZFEIN; HERSSERAFTENRIERFESER=EEEER . 2ESFHRIT

SNEMHEBM RS, PEATEEZFSNBZITUERZES

[=

=N

3. Kif: EFRFFEIELYRIMFRINA
BE: HORMIEFRITFZSEMESIRS FEEMES . FEIEGE.
EFRRFIEEERENEZRIFRZYIRRK , 8 RAF WD F R

NFE BYURNPRIBFRS . KEDFHRRFBSERIMR . R

EEAENBHARITTND FEERES, NMBENRENENET
BEITARAVERIREL GraphAF, ZIEEEZ Do FEIEMES LEUS T

BIFHIRIR AT, NP FERIREGIRITHES IR T — P MR E A SU R AVIRES G2Gs,

ERIMERESETIRIRAYIZIAEE, (BREMRBBLARIRD EFH RTINS, ZIREES
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AJ h S $ AJ —

It ENREERATICIR
BRI Rt . ABXAERAZRTE ICLR. ICML. AMIA 4285 RN EFF iR
RN, BANIFEEDTRIZEF TRANIGIE, BRI AT E ZHIMER .

BT 5K, WRKRFEBMERAZRZE, BTESIN, HEHTEIREZEES

A

)

ACM BB EZRIE—RIFEESE B 1984 FENNTKE, ool EF T M FE (7,
HRBRIANAIZE. a5 I%F, Bl EHFERERGERRIEIHT 2030——Fh— LA TERE”
SAMEFRA. EREARFESHE LFME, SFARRIAFEARICI 200 2k, &RFAR
#2351 9400 2R, H AT 38, R1ENAZFI TR =N ICML 2014 FAFISIE . MEE SRR
T WWW 2016 REIC RS LT T WWW 2015 HIMLEFERIFER LINE #£5| 2700 20K,

2 WWW £i¥ 2015-2019 FFE51EYE 15,

4. BF: BRAFUENEMRERR

BE: LTAERER, HEVNEMAFOESHRIS . KK, B
REM. BEMEIONRERRE . REEBENARRAFENASEATE
FHITETEMHF N E, BERERRIZR, BREERNTHZH

MAFARECS, UN—EEREINHFE, EEFRTNOUEIITE

NEMRERAFENREBNR . HEVESTWPRINEEN. iTER

HLIRIEEZRF
B 2%, MRAFKRFUEVEMBFTREE, B2, THat8Fawdx, 2

ESFRTEIRLEEMREESIES . XREEREEE, [IHssRIT BV EMHE
THFEZERREESEK. TERRHOTENEMBE . HENNA, HUEzRE, BIUILSE,

BB FMERFIEN 30 RiE, BEHHS 10 KA, 57K 20 RN,
109



B%itiz (Ask Me Anything)

“BEICIR AR FERSRSFNZIIANEIR. 5 ICSE 2020 Ask Me Anything fE%, 7~

ICIRGBIB RS E TR« FENEXUINS S ARAITRE S ENEEER . 250

RBEMENETERER, s hFRzUEE .

“BEC EOMEEEEMNISESERE LERUWR, EEANEENSRETIVATY
REFRARE. ARE. BLE, SREUDSHARMIARAR, EIVFRIOBEIALTRE
1T NllE, B — 1 SUFRIFARETRENEBEBRZRIIFS
BIRHRZERS (EFAN) .

5 & (JLmKFE)

BERE (EINAE)

WIELHE:

B |8 2020 &£ 11 B 20 H 14:00-17:30

h = BEXENRBBEE BEXT5

BIRINGE:

A&tz ( Ask Me Anything )

NASAC/FMAC

14:00-15:00 5. lREIK
15:00-16:00 BhE. KZE
16:00-16:30 = &

16:30-17:30 Y. BI5%E
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B%itiz (Ask Me Anything)

BT BREK, DEBRBAREIEE, TS0 MR SRR,

WHRIFRFAB L LEARPOEE, BEXRNETFESIREE.

ACM HRHERZR ., TERRWANRIERFAINRALE . BRUEE
/ : RARKRIB—ZFE (B—=MA ) . CCFEERZZE . 2ENEELS
iR, BEiB{E ACM SIGOPS ChinaSys /&, CCF R&M4E
F2BE(F. ACM jEMZYE ( Communications of the ACM ) FEE4RZ S Special Sections
QU EFEE . ( ACM Transactions on Storage )4wZ . H1E ACM SOSP 2017 FFA=HEEE.

ACM CCS 2018 &Gt 2isE/F . ACM SIGSAC EHEREER . KB csrankings.org A%t
it HERERZRWEIE 5 5 ( 2015-2019 ) &FATS/KF=I ( SOSP/OSDI, EuroSys, Usenix

ATC # FAST ) ie X #ETHRE—.

2. B (dbm=KE)

B B, ERAZEERFERAFRITEN R KB ZE, 2016
FERIFELMT SFEFE, CCF RERR, TENFETENIK
ZHHEAOAR, RITFEREFASIEIT) EAFRARMIEI 40 755,

= X¥%1§ ACM SIGSOFT Distinguished Paper Award , i35 SRR N ZfR

K. B HS . BREFVUGRGIOVDTRE . MAHELEEEFME
BTYZMERFFHARE, EEREARFES (MFEFFRFHRINE ) . EREARFE

£ (@B ) £, I8ETERSIN ASE 2021 B9 PC Co-Chair, SPLC 2018 B9 General Co-Chair
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B%itiz (Ask Me Anything)

#0 SPLC RY Steering Committee Member &, 2 5E =1 ISSTA 2019. ASE 2019, ASE 2020,
ICSE 2022 FHMEFERSE, EfR=IX ICSE 2018/ 2019. ASE 2018/2019, FSE 2020, ISSTA

2020/2021 ERRFEREER, LI NEFREAT) TSE. ESEM #1 STVR B9 Associate Editor .

3. wE (8BX%E)

B &8, EEXRFUBTIMFRAZREIK . REFHRaIRS .
2% mHTESIN. FEHENFERETIRESEREEE, LiEmit
ENFELETZEE(E, (Journal of Software: Evolution and Process ) B%

&F4% (Co-Editor) , { ACM Transactions on Software Engineering and

Methodology ) 4%Z= ( Associate Editor ) , {#4Z4R ) 4sZ, ( Empirical

Software Engineering ) 8Z, IEEE {44 SiEMMER=I (ICSME ) $1Z (2017-2020) .
2016 FIRERIR-NASAC SFEIHFCIFHE . TERR B RESFREF R REIREST. Stk
WA mRESERNEHE. ZEITERHRRS . RIS ICSM 2011 HREEX
3 ACM SIGSOFT ZxH183 ( ASE 2018 ) . IEEE TCSE Z8Hi1£33 ( ICSME 2018, ICSME
2019. ICSME 2020 ) . IEEE Transactions on Software Engineering fEE &{EiE32 (2018) .
1B{F ICGSE 2014 £ ICSME 2017 &£ 3% . Internetware 2017 52 ICSR 20192 FEREEE,
LK ICSE .FSE.ASE.ICSME.SANER.RE E4NIEFEREER HmalE B KZ CodeWisdom

HREFINFF B R KRR DTS AR SRR A F SRR SLE, HFARRRES
KRB T 7 LR
%

REE

B

* Bt (&) AREENHES (E20EAE: FE. BfAR)
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B%itiz (Ask Me Anything)

* BERMARNRGARE (ZZ2EEAR: F4E. BHAR)

* RS MrEserr U Emamns (E2EEAR: FE BAR. BWAR)

4. @hE (JE=KE)

BT W5, IERAFEHENMERARZHELIR, SRHERHRAR
BRfERLNE (ItRAF ) BIEE, ZEERFRHE (AAAS ) =T,
BESEFIRENF= (IEEE) =L, ZEItENNE (ACM) ZRH#
Fx, PEITENFS (CCF) RE=R . BRERBARFEESEE

HIREBFRIFESUANESEERE), BEHRERR, EE NSF Faculty

CAREER Award, IEEE IT8HIME4TERAZR % (TCSE ) ARHMRS XS . BF CCF X
HITIEEEHEXEIE(E, CCF-IEEE CS BFRIFRKITRHER =T, FEITENIA=(CNCC
2020 ) EFERATRE, W TIEEMERSIN ICSE 2021 EFERSHEERE, (TN
WIESa S (STVR) ) Wiley HRRIBAEERE . TERRTGBFRETLIE, ZH0HH,

NG ST

5=

BREH:
* B () AREENHESR (E20E A FE. BifAR)
* SERMAARRZARE (EZ@EEAEE: FE BHAR)
* FEREE. eSS maRR (E20EAR: £ BHAR. BIAR)
* BFITENRNZ T (E210E AR SN FENNIAR)
* RN BAEERE (EEEEAR: FE)
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B%itiz (Ask Me Anything)

5. K& (HIRILMEAZRT )

B KZ2EBTIEMRTMNARKE R, MERERIER
( Distinguished Scientist of Microsoft ) , MEFIMSEIE. FMIFNETEE
( Data, Knowledge, Intelligence ) SRIsAIRASR T1E, RS MEIEAE
Eoir. FMRTE .. FIETICURTATIES ., KIETHWENE

HTRLATFAIERS, SHERRIRZ T mabl JE T 7T 2R S

1E. 2K, BINFELGHARTCIFARAINFERLE) T RERRIZ %
L@, AT EERIRNNN.
EEEE
* Working in an industry research lab
* SE research and making practice impact
* Software Analytics, data and knowledge

* Working on product development

* Career development

6. ET3E (FPRIBTEHRMHEFRT)

BT BT%E, 1971 F 5 BE, TRBEREMARR, PRBSISHE
R, PERFRAFRUHEE, BTESID, HENRFERERSLR
=R EE, ERNEBTFRZESRIREGE . 1993 FHEMRAFHFRIR
BF 57 (1989-1993 ) , 1996 AR AFITENFRIREM LR

(11993-1996 ) , 2000 FEFEM FBX A RAIREELFN

(1997-2000 ) . AP EEE: FRMHEE, . AN BRERESR, FAIEE, BFR

114



B%itiz (Ask Me Anything)

IF, WS R FIBICERES . (F( Formal Aspects of Computing ). { J. of Logical and Algebraic
Methods in Programming ) . (E4=HR) . (HHENHREERRE) FHHREEZ, EiraiX
MEMOCODE # SETTA fESZREER , 2 ERSNEFZERSHEEF( 21 FM 2021 )
MEZERSIIEFZERSESR (I CAV. RTSS. HSCC. EMSOFT %) ; EEZEFRAIN
IZRERRICT 100 2, HIREE 2 55,

B

* R

* FEFLIE

* ERMIERIE R AT
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XIRHEICIR
NASAC/FMAC

KRGEEIRETENEEN S KIRENIAIRHE T FEREFZARIR TS FARNEEHN
XtrpEugaIARERE, BT REREHKRBEOEXIRANRE . RERNABMAR
CIREE:

& EZ (PEREREHATHT)

& = (IIKF)

&l (HMIKF)

REZRHE:

B [8): 20204 11 B 20 H ( 28R ) 13:30-17:30

it = BEXREHNREBEE ST
CIRINE:
13:30-14:15 | KIRGERFAVINM TI2SLH BhiE, IR
14:15-15:00 | BUERUZR: XPEEESRFFHAIFHELEERAR EEF, tREBEBEKRF
15:00-15:15 R &
15:15-16:00 | XEREER AR REB S ITEIDNR BHE, B
16:00-16:45 | B AE SRR ER A =, ItEM=ihAKE
16:45-17:30 | Finding and detecting smart contact defects on Ethereum | ffEEit, RARIWEW/+ASE
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REREEREN:

1. A&z KRERFRRETIESCE

WE: REOEMNSXRERXINEHERT, BREEMARE
BRZ, XL QBMBANEESAVRESTERERR . DT IERRIED
EMuAehROE NG, BEVE NIRARANMALE R X RIE R ShIAR 4 TIZSEH
R HE— W o

IERT, ARSI RIZ DB RS ENRGE T T T IZAISCIER S, 187~ 7 Jwiz

(B2 W =R ESUFARITICHY EEAIEE . XL AR TR ESUSFERA, HIAT
BB E I R TR0 Wik A o3 SE & RO MAN H = AR EZ IR AR E)  REREERARIE S
— PRI, FERNEERIFNEEYN, ARMHREEE I XAOMRERFERARENE
B, FMEEXTCERNERSEN.
B ASE, IMIXKFHENRNZERAZEHID. TERRBEDIARRGTEE
( Human-Centric Software Engineering ) . IT=5Fk, SEmLE—(E&EBIWEE &3 CCFA
EKHERFIRISMIE A 6 8, B3E TSE 55—1FE& 3%, ASE 2020 55—{F& 1/, UbiComp 2020
$£—1F& 15%, ICSE 2019 BHWFE 1/, W, BEES5HRAT ASE 2020, SANER 2019
1 MOBILESoft 2020 2 M Er=1Y, 38X ASE 2020. ASE 2019 Demonstrations. ICSME
2019 NIER. ICST 2020 Posters EZEPFr=1X PC, LIN TSE. EMSE. IEEE Software ZEPr
HIHERRA . REFERTERFESH LR 1IN, (FARESTE25ERESHRITLI

B 1. EREHESHZETHIIE 1 I, E2EE152 0 https://zhiyuan-wan.github.io
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X RGEICIR

2. EiEF: HUFRIZAR: XREBESRFPHIFEEIFHR

RBE: BEXRIERANHFEMASGE, KREESRGTRIRIER
WEILIE TN 2WEATUBR . STFEIIFTHELRS, MMH
REREFMIINIESRRISHERBIA, BEEERN JHHR ™I
o RRIREFIIKIRGEES RS TRIFHEIIE, KON EESLH.

RZEE . KRGENAEFRX, MARMER. REERE . FEGL.

M ARIERZZSIIF T RGNS, LIRSS KRGEESREPAIHE L 2B TIHE
B BEF, IERmERFTENEREZE, BTESIM, <1551 AF T IEEAT
2016 FRELTEWTIERASE, EERAEBEAFRGEFRBELE ., HARDRAFRREER
HHNZ RO, BRISITRHRSE. KRERFKEN Al RE. EERKTE. WED
. MR EEE S DERIRRSINAEITIARFARIE X 60 R, B& CCFA XKIEX 20 R
IR D WIS WWW 2020 SR fEFEICNR, NTEARIEERIXSIZRH .. BESD

RV FEREZRIFERA

3. EFE: REERARREEESHIMGEIER

BE: PR A LSRE R X RER RFIM AR, AR X
REEROIARRIBE £ AJiE. SUFEE], DFERAXKRERAFIS R,
RN RKEKIRPEIAR R REE DT, RTBRIXKRER AR R EE
RI5E); X RGeS HRESEE, BRI OREf—NS

t8E. BRE. UHRE. ZEHRKERRATE; Fo=RKEETFe

FAEEIDAR, BEER RN, LS. FpR.
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p— A= & —
X R§Eiein
BN ErE, BERERE .. BWRELEEF S Hyperchain $RGAEF A . ISR
T, FERRFOBFEREIENIE. 2R METFE—E . XRENARSE ., BariBEidsk
FHEEMTaErmE= A, TERFEAELEEHE Hyperchain AIZEMIR TN A -

4. EE: BEEHESLORIENRIXER AR
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PERZRES AR

REREEREN:
1. 5K3I7Z: Deep Neural Networks: From Verification to Generalisation

FSZE: In this talk, we survey major techniques and tools for verifying deep neural networks, in

particular, the notion of robustness for specifying safety properties. Moreover, we study the novel
concept of weight correlation in deep neural networks and discusses its impact on the networks’
generalisation ability. We argue that weight correlation can improve generalisation of neural

networks. Finally, we discuss how it can be intertwined with robustness to get reliable networks.
f&871: Lijun Zhang is a research professor at State Key Laboratory of Computer Science, Institute of

Software Chinese Academy of Sciences (ISCAS). He is also the director of the Sino-Europe Joint
Institute of Dependable and Smart Software at the Institute of Intelligent Software in Guangzhou.
Before this he was a postdoctoral researcher at University of Oxford, and then an associate professor

at Language-Based Technology section, DTU Compute, Technical University of Denmark. He
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gained a Diploma Degree and a PhD (Dr. Ing.) at Saarland University. His research interests include:
probabilistic model checking, simulation reduction and decision algorithms, abstraction and model
checking, learning algorithms, and verification of deep neural networks. He is leading the
development of several tools including PRODeep for verifying neural networks, ROLL for learning

automata, and the model checker ePMC, previously known as IscasMC.

2. b&E: BETTHBENMRIHEMEITTUFRER

BE: ERUEGRIRBIANERNATE RS ZRNAES I
YA, AR R G SREL BT REA BN, T 0 Z W EEIETL
IMIXIAER R GEA T U AR, MWIEFARRETH, NEXEE
BEEEN .. BNEREZEGIRFREAI T NENHT TRRS

BlFT, RE—METLTHEMHUHNRSREITFERNENTTE, KX

FEAREREE AIRIIERR, HEF SN EHTRE, ETIHREHINRIT S TEXT
B DFA, HENIAZAISE EEEAIREEN .

B N ERAFITENRZESRARYUE, BL4SF. FTERRALERETESHE
M HE, BIEEURKIEAR, TRBEMES, EEMEMSERS M. 2010 FEERK
FIREUTENE T, B CMU. MSRA. UTD. FBK ERHNIIEHITIFZESEIEWR.
BRI S EEXMHEEIATI S0 TCAD, TC. TCPS. TPDS. RTSS. CAV F EAFKIENX
At+&RE. NEFETENFESEFATEREITY, MRITMNARERHFEEITL, NASAC 55

BHeIFRE
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3. KES: Accelerating Robustness Verification of Deep Neural Networks with Lazy&Eager
Falsification
FH=: Bad scalability is one of the challenging problems to the robustness verification of neural

networks. In this talk, we will introduce a simple yet effective approach to accelerate the robustness
verification by lazy\&eager falsification. In the approach, we divide the robustness verification
problem into sub-problems with respect to target labels. Once the property is falsified for a specific
label, we can safely conclude that the neural network is non-robust. The falsification is both lazy and
eager. Being lazy means that a sub-problem is not falsified unless it has to and being eager means
that the sub-problems that are more likely to be falsifiable have higher priority to falsify. We leverage
symbolic interval propagation and linear relaxation techniques to determine the order of the
sub-problems for falsification. Our approach is orthogonal to, and can be integrated with existing
verification techniques. We integrate it with four state-of-the-art verification tools, i.e., Mip\erify,
Neurify, DeepZ, and DeepPoly. Experimental results show that our approach can significantly

improve these tools, up to 200x speedup, when the perturbation distance is set in a reasonable range.

BT sKETF 2011 FEHRELRRIFRARZRAFREE LT, 2011 = 2014 FE
JAIST HABIE RO N SETEARTIE, 2014 RN ERITEASF G TS . TEH
ROFEEIFEF N ESEITEEE, BN EENATERERS, WK, RARSR
KB SIIESHHT, 1BXTIEAFESIE ETAPS, DAC. DATE. TCAD. HASFIRESINF
HBF) L, 318 APSEC2019 ME—fx{EiC33E, DCIT2015 &{FIEI3E . HIB(T TASE2017.
FM4AI2019 i2FZERSEE, DATE2021, ICFEM2016 ZE[FIZFARSINIEFZER, SCP
BEmE. THEREBARSFESE LINE, SFME, PEEFREFSTE MESmE .

CCFIERAUEEZEER.
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4. XUHEE: Verifying ReLU Neural Networks from a Model Checking Perspective
2. Neural networks, as an important computing model, have a wide

application in artificial intelligence (Al) domain. From the perspective of
computer science, such a computing model requires a formal description of
its behaviors, particularly the relation between input and output. In addition,
such specifications ought to be verified automatically. ReLU (rectified linear
unit) neural networks are intensively used in practice. In this paper, we

present ReLUTemporal Logic (ReTL), whose semantics is defined with

respect to ReLUneural networks, which could specify valuerelated
properties about the network. We show that the model checking algorithm for the £2 UTI2 fragment
of ReTL, which can express properties such as output reachability, is decidable in EXPSPACE. We
have also implemented our algorithm with a prototype tool, and experimental results demonstrate the
feasibility of the presented model checking approach.

f&71: Wanwei Liu received his Ph.D degree in National University of Defense Technology in 2009,

he is an associated professor in College of Computer Science, National University of Defense
Technology. He is a senior member of CCF. His research interests include theoretical computer
science (particularly in automata theory and temporal logic), formal methods (particularly in
verification), and software engineering. His work has been published on TSE, ICSE, ASE, TACAS,
IJCALI. His work acquires Gold prize (1st prize) in TACAS SV-Comp verification tool track multiple

times.

5. E¥H: PAC Model Checking of Block-Box Continuous-Time Dynamical Systems

FEE: In this talk | will present a model checking approach to finite-time safety verification of

black-box continuous-time dynamical systems within the framework of probably approximately
correct (PAC) learning. The black-box dynamical systems are the ones, for which no model is given
but whose states changing continuously through time within a finite time interval can be observed at

some discrete time instants for a given input. The new model checking approach is termed as PAC
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model checking due to incorporation of learned models with correctness
guarantees expressed using the terms error probability and confidence.
Based on the error probability and confidence level, our approach provides
statistically formal guarantees that the time-evolving trajectories of the
black-box dynamical system over finite time horizons fall within the range

of the learned model plus a bounded interval, contributing to insights on the

reachability of the black-box system and thus on the satisfiability of its
safety requirements. The learned model together with the bounded interval is obtained by scenario

optimization, which boils down to a linear programming problem.
f&171: Dr. Bai Xue is an associate research professor at State Key Laboratory of Computer Science,

Institute of Software Chinese Academy of Sciences since November, 2017. He received the B.Sc.
degree in information and computing science from Tianjin University of Technology and Education
in 2008, and the Ph.D. degree in applied mathematics from Beihang University in 2014. Prior to
joining Institute of Software, he worked as a research fellow in the Centre for High Performance
Embedded Systems at Nanyang Technological University from May, 2014 to September, 2015, and
as a postdoc in the Department fCer Informatik at Carl von Ossietzky Universit& Oldenburg from

November, 2015 to October, 2017.
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3. Fu Song: Formal Verification of Masking Countermeasures for Arithmetic Programs

8 E . Cryptographic programs may be vulnerable to practical power
§ ==

i,. _:-g’. side-channel attacks, which may infer private data via statistical analysis. To

1/ thwart these attacks, several masking schemes have been proposed, giving

rise to effective countermeasures for reducing the statistical correlation

)\ . between private data and power consumptions. However, designing effective

4 ™ ' " masking programs is a labor intensive and error-prone task. Existing formal
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verification approaches either are currently limited to Boolean programs or suffer from low accuracy.
In this work, we propose an approach for formally verifying masking countermeasures of arithmetic
programs. Our approach is essentially a synergistic integration of type inference and model-counting
based methods. The type inference system allows a fast deduction of leakage-freeness of most
intermediate computations, the model-counting based methods accounts for completeness. A
distinguished feature of our type system lies in its support of compositional reasoning when verifying
programs with procedure calls, so the need of inlining procedures can be significantly reduced. We
have implemented our methods in a verification tool QMVERIF which has been extensively
evaluated on cryptographic benchmarks including full AES, DES and MAC-Keccak. The
experimental results demonstrate the effectiveness and efficiency of our approach, especially for
compositional reasoning. In particular, our tool is able to automatically prove leakage-freeness of
arithmetic programs for which only manual proofs exist so far; it is also significantly faster than the
state-of-the-art tools: EasyCrypt on common arithmetic programs, QMSINFER, SC Sniffer and

maskVerif on Boolean programs.
f&871: Fu Song is an Assistant Professor at School of Information Science and Technology in the

ShanghaiTech University. Fu received his Ph.D. from University Paris Diderot (Paris 7) in 2013. He
was an Associate Research Professor and Lecturer at School of Computer Science and Software
Engineering in the East China Normal University during 2013-2016, and a visiting researcher at
Computer Security Lab of Nanyang Technological University in 2014. His research spans formal

verification, program analysis and cyber-security. Fu has published more than 50 papers in
peer-reviewed conferences and journals including CAV . ICSE. ISSTA. IEEE S&P. AAAI. IJCAI.
I&C, IEEE TSE and ACM TOSEM. He has been the recipient of the EASST best paper award at

ETAPS 2012, Shanghai Pujiang Talent and Shanghai Chenguang Scholar.
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