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'static analysis, abstract interpretation, type system, program logic,
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Static Analysis for Multi-Staged Programs via Unstaging
Translation

Verification of 5 ic C Conditions and In-
werse Operations on Linked Data Structures

A Syntactic Type System for Recursive Modules

Program Analysis for Overlaid Data Structures

MeCC: Memory Comparison-Based Clone Detector
Predicate G ion for L ing-Based Q ifier-Free
Loop Invariant Inference

QSkycube: Efficient Skycube Computation Using Point-
Based Space Partitioning

A New Approach for Processing Ranked Subsequence
Matching Based on Ranked Union

CosTriage: A Cost-Aware Triage Algorithm for Bug Report-
ing Systems

Coalitional Structure Generation in Skill Games
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=8 LED 9F AYE (20089 - 2011.12)
ACM Transactions

IEEE Transactions

Annals of Pure and Applied Logic

Acta Informatica

@ Information and Computation

o The VLDB Journal

@ Journal of Combinatorial Theory

o Journal of Functional Programming

o International Journal of Robotics Research

@ R@ SAECCenter

Agdniet 2% AFHE A4 olE:
o (F)3bshg. Sparnow: Vi@ ~1M USD/2010
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Design and Implementation of Sparse Global Analyses for C-like Languages

Hakjoo O, Kihong Heo, Wonchan 1.ee, Woosuk 1ee, and Kwangkeun

Yi

PLDI 2012: The 33rd ACM SIGPLAN Conference on Programing Langnage Design and Inplementation
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"An important strength of the paper is that the theoretical result is very general. It
could be applied to many other analyses. PLDI papers have been accepted that were
simply instances of this framework. The result should be highly influential on future
work in sparse analysis."

-oly2
I.
D AM AESID LME 2ol AEICE g 2R UCE Lo, HZ F HIE of
i
BNl QR WS, AL 2 5 52 250l st thRolck e 7|ch of

A;to_

2] 942 oI, rebuttal 7[7tol| S2HZ E 27t Shic Agztuct gojolict A
ot el AR B34 §2 UYERN DT BSUCIS Wt B3 SR

o

accept) & Z&’iﬁh o|Z50f| cligh #HEEES APgstiM HY
Heto|Lt 5| ZHlEof chgt of 2o

7|7t 7| of2qgict. L2(of
2 HRRQIY, AR 2|77t ot o 2bA AABBZ A{E=RICE

-gofuct 92K 77 59, o2} MRSt El AT iG] $2 Hat27tx| ofofuix

oL 2
7|ct, 2008 PLDIof| +=2-8 L1 CCCDE
Al PLDIO| 47 t5H=H| =F-F0| LT ZFotL WHE HdiiA 2%450f o3
QIcdo| gl Zol2tm AYzfal giH 74 Zet 57| EEH+<>1|

Loy T )

2|ato| 412 MAHMOo 2 QIAHIotTEE AMhlo| HEFHE]

[ =PIN

5 (o]
Lokt

2 5ol Cio] She2 HAIoHEi A Bl 2ot 85 B (weak

et £2 £ 2ufgucts A

otk o] Alzbdol chefi 5] Adogot

| ik D28E 12 Sofl 213 Aey Suot ek ik ZIehe A, Hesics of
=]

HHk30| Fap7| QlojM A| & £3Ho| A (strong accept)

IS 1 25 17| ozl 7\0~Io|0|q 3t

Sl ol PLD|01| Bl
H2t7 SPIS ool & AP RPAIO] GIiCt GFR|RE w=Ro| HEHE|O 1 Q2 |Lt2toflA], &

W



Sound Nons-statistical Clustering of Static Analysis Alarms

Woosuk Lee, Wonchan 1 ee, and Kwangkeun Yi
VMCAI 2012: The 13th International Conference on 1 erification, Model Checking, and Abstract Interpretation
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The Implicit Calculus: A New Foundation for Generic Programming

Bruno Oliverira, Tom Schrijvers, Wontae Choi, Wonchan 1Lee, and Kwangkenn Yi

PLDI 2072: The 33rd ACM SIGPLAN Conference on Programing I.angnage

"Implicit programming"? AlE{ A n 42 QJH B2 L7} Lieto| o[Elof 7L £9F
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"implicit programming"©[{C}.
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FCt YZ 9| "computer-aided programmingO|ct.
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Design and Implementation
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GMeta: A Generic Formal Metatheory Framework for First-Order Representations
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A Comparative Study of Software Model Checkers as Unit Testing Tools:

An Industiral Case Study
Moonzoo Kim, Yoonho Kim, and Hotae Kin

IEEE TRANSACTIONS ON SOFIWARE ENGINEERING
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"In general, | think this is a good TSE paper. It is a close case study,
with important industrial software (components at least), using tools
that many readers will be very interested to know more about --
including practical limitations and success."

"l enjoyed reading this paper. There is little "technical content”
if by that term one means algorithms or theorems, but there is a
severe shortage of papers that provide the service that this one does:
detailed case studies that explore the possibilities and limitations of
different software model checking technologies. Indeed it is difficult
to make progress without these papers and so | definitely recommend
acceptance.”
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AAAI 2011: The Twenty-Fifih AAAL Conference on Artificial Intelligence
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A New Approach for Processing Ranked iGraph in Action: Performance Analysis of

Subsequence Matching Based on Ranked Union  Disk-Based Graph Indexing Techniques
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Yongjoo Kim, Jongeun 1ee, Aviral Shrivastava, and Yunheung Pack
ACM Transactions on Design Automation of Electronic Systems
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Model checking Trampoline Operating System
2|9}, ZEoieta
A Specialization Calculus for Pruning Disjunctive Predicates to
Support Verification
Cristian Andrei Gherghina, A1-&CHatn
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Identifying Non-Essential Changes Using Semantic Code Clone Detection
g, Mgt

CPS Transformation of Lips-Like Multi-Staged Languages and Applications
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Integrating Code Search into the Development Session
o2&, POSTECH
OCaml €& 253} 247 25 =2 2%y
A5, POSTECH
Sparse Analysis Framework
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Project Hugeti: Humans Generate Test Inputs
SH42 Saransh, Ludovic, A1-2CHSHD
Parsimonious Algorithm for Distributed Ranking on Complex Networks
o2t KAIST
A Hybrid, Directed Test Suite Augmentation Technique
AeZ, KAIST
TRM: Supporting pattern matching queries for road-network trajectory
2219, POSTECH
Comparing two different map-reduce implementations:Hadoop and Plasma
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DOM Based Cross Site Scripting Z|2Fd 241
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CosTriage: A Cost-Aware Triage Algorithm for Bug Reporting Systems
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My First Experience
of Research and Korea

Visitor Saransh Srivastava
Sophomore-Undergraduate, lIT Kanpur, India
Period 2011-05-07 ~ 2011-07-19

Visiting ROPAS lab was like a milestone in my academic life, It was
the first time | had ever worked in a research lab and that too with
people who are far more knowledgeable than me in the area. Before
my visit | was a bit worried because of the language barriers but
soon | was made comfortable with the warm heartedness of Prof.
Yi, Woosuk, Ms.Hana and other lab members. | respect and admire
Prof. Yi who can manage so many things, right from research to
workshops to weekly seminars, so efficiently.

Being a sophomore, | was not very academically knowledgeable
to collaborate on the semantic analysis research front. Prof.Yi
quickly understood this and included me into a group where | could
learn and produce something meaningful. Throughout my stay
everyone in the lab was so helpful that | never felt out of place. The
research lab is a balanced combination of research and fun. It is like
a big happy family and everyone is invited to join in.

| happened to have the opportunity to spend some weekends
with Yoonseok and Ludovic who introduced me to the city and
culture of Korea. Being myself from a multi-cultural country | was
pleased to understand the Korean culture. The wonderful memories
of the time spent with them is something | will cherish for the rest
of my life. | hope that in near future | will see more interesting work
produced from the research group and hope to work with them in
future again, &




A Wonderful Summer
In Korea

Visitor Cristian Gherghina
Ph.D Student, National Unversity of Singapore
Period 2011-06-01 ~ 2011-09-05

| got the opportunity to visit ROSAEC for a three months summer
internship under the supervision of Prof Yi.

My initial plan for the summer was to investigate the applicability
to program analysis of the specialization calculus we developed for
program verification with separation logic. To this end | interacted
with several of the students involved in one of the analysis tools
developed at ROSEAC. This lead to an interesting initial prototype
the construction of which gave me a much better understanding
of the practical issues behind such tools and the difference in the
focus of analysis versus verification tools.

Extremely useful for my integration in the research group and
projects were the weekly show and tell sessions and the follow-
up discussions. These spurned some note-worthy questions, one
in particular stuck with me: how can we verify programs with
multistage constructs. Leveraging on the previous work of Prof. Yi
on type-systems for multistaged languages, | spent the rest of my
internship constructing a Hoare-logic for verifying such programs
and proving it sound. | got a special satisfaction from picking-up
COQ and using it to construct a machine checked soundness proof.

Overall thanks to Prof Yi and his group | spent the summer both
investigating an older question related to the generality of previous
work and also picking up a completely new set of skills. Also | got
the chance to experience an extremely interesting culture in a

country | will definitely visit again. &
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CPP 2011

Fao S

KAIST PLRG 974

HHEA| Kenting, Taiwan
BER7[7F 2011-12-07 ~ 12-09

ol APLAS (Asian Symposium on Programming Languages and
Systems) 2t CPP (International Conference on Certified Programs
and Proofs) & &&|7} cfigte] FlIgjojat= JojlM FatEL|et. of & i3
& Aot gtds] sy, J2| 1 B SR e URE F2UTA] 3YTt
AUl CPPEE|RtE Mg SIUELICE of Tf3le 7t xgo ' 3A

=
off B =4 of3|Yat FAll Moz =28 WEStE FA| HEiEL
7

Ck ol % 2 F"e o 4 e 7187t A7) Aol HAE 220 A7t
Y U =2 EES R EUASHCE

Simple, Functional, Sound and Complete
Parsing for All Context-Free Grammar

CPP Session 3: Formalizations of|A] Ct&IE &=829lL|C}

7|de HEd o] BhE & XS0l 7HEtSt CFG of
Modsto 2 2| 8of LHE-5S watrtz |7t of

% oo oza
S MRH 7|o] GL|eh ofx|eh 220l So{7tiMEE =72 OE &
UST sfig Al BoigozM ot S ol =90, g selole

of g Bre ElAET} 9t BU| AEob P YSUT Ho 2 slefeet

=X
2 [y

Ligofl cioto] AmEH, 41 of =729 FHE CFGol| thgh af
ol parser generatorg TFE= 74 QJu|ct CFGoOf|l thigh parsingg of
L& Y9 3ol naiveh B2 left-recursive grammarf 22 Zdol|A
terminationg EAoH2| oY FA7t AZJLct, w2k of =FofME of
2ot 2|7+ HAHSIR| ¢fonf CFG grammar specificationof| CHgk 7HEE
Sk (simple), QF45ED (sound) $H4%H (complete) parserg 950
= WS Qe i, oo chgt /dA=2 HOL4 theorem proverZ

=
[}
Hotgion] £gt thE parser generatorgdt A4S WS Bl

Jofol ‘e g2 of ok Hersts parser generatort
atgof 2

—_

combinator parserg o bad parse tree (nontermination S
parse tree)5 50| F£ parsers 250! 2| 7] #fah o|5 |

[
=
35ts functiong FFE01 FACH= 70| QUG BHR|F o check

functiono| offt BAC 2 4oiEl= 2= Heo| osh S ofx| & &
Lok =2 AmEL =39 Section 5, €0l|M of LHE5E EHEI QU
= W gL



= SoflM & 5t 9= soundness?t completeness 7t
£oiQ1z], 2|1 O71E ofgH| HOL4AZ BHBIIE=Z|of chEt LHE-2 o
op7| al9iony, ofxjato 2 o] =8ofM #9tet parser generator® THs

of 2l parser?t §HTt Happy parser generator2 502l parser 2

parse timeg msl| %0 241 o =£0| HAlo| HofLfrts S Hoj
oigLict

SrEol 23 of U5 S G110 YN of B2 LIS ofsHY 4 UL
7 2oksl Defx| RojA ofalgo| e WEFALICH

Teaching Experience:
Methods with Coq.

Logic and Formal

CPP Session 5: Teaching with PA’s of|A] CHRIEH =20 i},

o| sessione =5 27Hof| CHot Bfg =2 L
2 Cf proof assistant tool2 AF&St 7+o|of| CHSH =2 Soct HL| ChE
session=0l| B[Sl ofaliat7|7F 5| #RUELICE o & =25 F
o Lralo| Blo| 7tH =89l “Teaching Experience: Logic and Formal
Methods with Coq”ol| thato] 7oA A7} =71 LHE 55 226l &
1 gt

Mo| glof 9jojonq £ =

o| =82 National University of Singapored|*] Cogg o|&gt
Logic #gofl chgt Lh&2 T e =8ULct of =22} 2gdol o)
= webpage= http://www.comp.nus.edu.sg/~henz/cs3234/ ol
assignmentsLt exam@| solutiono| LT 74 o| =80| z}SofA|
contact2 Sl2t1 Bt Ql&L|Ct FacultyZ} oftl GHAYo|L} o1 LlofH| &
a5 & 2| B27A[PF of trip reportE & T Hde B AESE 2
ol 2edn et

o] = &2 7|&9| Software Foundations, CPDT, 12|11 2t cisf
2] Coq summer schoolZt 2%l Coq 42| 2t2 S1t= Cr2A| =2|gf
= 7t22|E Hf QlofMel B2 £ 2M Cogg AMESH=E & St
© ol Eolgt & oligLet. =2l e FM Cogs AFETH 2

2t HoM e 253 24 el WAk =2l 2dat o 71t Bo|
Z|qf, ol #d w 4o £ofiM el Coge o &5t 2tAllE Hote 2
o Cogg =2/ s =7 2M TutH o2 o| &5t o] LAAE 3f

2
29/CHe L7 wogLct

2 o AHMISHA o, 7120l A Coq TR F2| (57) 2RSS

L el [¢)

ZHbo]| functional programming language®]| 2%-2 & Zdo| Bofi&L|

f. ofL[®H 2| AT CogollM] typed ofFH BHE0 F=2[0f thiotod A2

St o|&of ChE W8-S ChE& 7 ol HUAGLIE! SIR[2 o] =&

J2|1 =72 & 22 logicE 7F2A= H| 9l

oM 7|&o| Bt B mal BoFS mf Bt 22 overheadS 72|11 Coq
g L5 2T 748 U =9 4L|ct o] TR o| 7f

|_|

Ol ZHFEE] Coqofl EHgE 2FAITH AT ¢lo| traditional logicol| CHEE 7+
o|2 A|RITfL|Ct o| 2 £ E] propositional logic, predicate logic, formal
induction, modal logic, 22|11 OF2|2fC 2 hoare logicol| °|27|7}&| Zk

711 topic & 12341 Tolilel 2918 UoIck £¢, Coag v o

QlojAie| overheads &0[7| ¢ 7ol 74
olgg F /Ml ol 2 AE & & UMGLHEL 59, tradltlonal Iogm.f
modal logicg 742|5t= o] QlojA] ™ 71z| LWa st Ho| 5L & =2 7S

=
= 70 UAL, olF EEoME Agdh +1 QlEt
< logic Y2 ?RF =7 2AM ArGSt=El §3t A%
| b ool{eh +U=2 oM Coqollre] SE2 e
eS| Cogoll Hieh #HEZ 3 F0i70 Cog oA & + U=
ol ofdt st= 4472 oAl =ltE LI

|di
oju
A
i
e}

otR2| Coqe BSE o QlofA2| overheadZ £9iCtD st o
242! logic +YBCH ChRE ol Hottl 22 JAgh o ozt A7te
Lok SHR|FF HHEel =Rl AGTtE THY52| feedback & 4ol 4
AU A & 37t Cogs 22 HiE Wi ol EURIR, o|Fofls £202
Yot A B 283 £2 4ol QARFL SHe £20[ A1, AHE of
@ logic %ol 2/o{M CoqZ AHESH= A2 eME0l 2942 o528 Tt
5tALt, 2P4lo] G S ChA| Ef2prbe | Qlo] B =32 3| ¢S

7t ote A7 ik
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Automatically Verifying Typing Constraints
for a Data Processing Language.

o] =22 type-checker2} YTt ‘JHE |35 T+ genericFh (
HEMQ) 48 EFE UEE g BHE ot o, o{gt AFE
5oto] e 45 = gt AT 50| £ 45 oot sIE

Researchoj|A 2= data processing language2| subset 210121 DMinor
2t oI E oot of lofol| CHTH CHTH HE =<l DVerifyE THE312
0 o[2{%h 2HhI-E0] ARt AL} type checker & AFEEH B4 (DMinor
Hfalol2til ojofr| SRUIELIEt.) 2] 2t Z3 SMT SolverZ A2 H|

welf FAEHIEE

DVerify= DMinorE translation aff & £21} Boogie2t+ 7|20
I el 2 08 HE £ AHESHE THE2 LiF o] A Qlctl

A
f99o0{, ESH translatione T4 O 2 Gt1, translationo| AHEGiCt=
1S 29517| 47| 57| /5to] Bemol ©[2H= Intermediate Verification
Language (VL - 7438 &7F ¢lol) £ qhEof FACt SItELICE T
of|A= o] Ao{52] syntaxLl semantics, &2 translation techniques
HojZ 7| translationof| thgt % 742| ofA|E (Factorial T2 184 Z-2 7

5) & 2oiREtich

i ;O

N

Ja|n, whEe| opr|ef HEojM HrEZH= DMinor iofof| chsto]
DVerify (O] =wollM H|QUtTH Bf4]) 5 ol &5tof HAIGH AL}, 7| 22| type
checking A0 2 AR RIA] & Zh[of| CHEH Bl & oA ELICH. &
gk of| cigt ZAntollM s DVerify HfAlo] 22 ©f 2{Zf (precise) SHCtD 51}
&HEt Eg/d5ol cigh BlwolME DVerify BAjo] T2 131 ZAtof| g
M| A|7he 2 51 #HS o= DMinor 4 (type checking B4]) Bt A
ol AlZto| @af He|X|3F oA A[7tol 22l 2| olf-& initialization
(parsing 2+ .NET framework2 A|Afot= Of| H2|= A|7t) ofZo|2t1 5197
&Llct 22|10 ch2 H|2 S5 &3t of2{gt initialization times | 2l5t 1+
DVerify &A1 DMinor Aol Chgh gk A8 A[7F2 HIXSet D Lot
S|9t & #mf B] D of|AM initialization timeg L GA|7|Z| OfotE E|= o] G

off oAz 2MIS| AdTES <oF ST A ZELIc.

o
o
]

of HHEE 52 T A7t 712 |A| &l o] o cigt 2
YULICh A $imle, of7do] Tt HEHQ T2 I3 HE 15 g <
7F 3= 2|2 = type checker BHE2| 2l=Ct1 SiC2te 7
370 Ao (VL) 2 HAME 3tnaf S 22 J34of| cifgh Z2 3213 i (
o{7|M DMinor) & & BHHSl 27| 23t ditfo| W F|ct, A= H35t
02f Ghe Zp7e| g T ay
translationo| A&tsich= &
Gk 71o| 2} type checker® FHEL 7Ziof| HIGHA] So{7te cost7} 483
© AY7toll grok o EAl2t SLct
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4n
A
N
Rl

[e)

I
et 4

2

r

ol

| 910{E translation aliof Gfo{ o|2} Ltadsto]
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&= Hmi2 DVerify?l type checkerS AFEGH HFAIHCE A
ZHHof| QlojM BTt Yol SiLt Qletn L ZELICE o] = £
H zHM|AM 24 E2] BfAIL type checkerE AMETH= Z{af Zo| m 27
alo| “correct SHt” -2 “incorrect TSI = 7 7H2[E Y2{F2(9 type
checker& AtH2ohe 74k ch2 | T 2 J2340] incorrectd 73
counter example U2{3x & 7|52 Z Hojzlcty SiH 7
o3t A2 A= L2 IzHn{FolH| T2 I3o| off HRHE=AE
£ Stz 0| & #2|7| wiFof atef of Zo| ofri °|E‘|6 42 DVerify
7F 78R Ol Arkat Y Holets A7 SigiELIc

o
—{o
N O
=2
o
=
o[}
<

P

Certified Security Proofs of Cryptographic
Protocols in the Computational Model an
Application to Intrusion Resilience

CPP Session 6: Miscellaneous Of|A] B2 =82l |c},

o| =22 security protocol (£3] session key A4*dt Zro| Q&+ A
fo| ifo| £lof QI+ security protocols) &0l tht 34 REES EEH

]

o

ol Z2o47}2| De45to] BLE CHE o|2{3t -2 74of| Q|0fAf security protocol S
o| OFMT7} oFxa[R| OF 2 to|| het 232 mechanizeZ FHCH= 7{o| &
LK A159| 93317} electronic voting &

8 ORI} of =8 WHALE 3t
7

|
fo| ofe{ 7{Ctet security o 2 2I7k5t

o+ D2 (52 AlAR)o 3
S5 4 QoD PELEH ETE of =FolME FUARl 34 2HlE AhE7|
2|5tof SHLte| security protocold black box2}f Zo| 735 ot F74xt
7F inputid} output?Fe §-35 ¥ 4 Qlcts 72 oiSictl EELICt

olafzt ALE oA E HiFS zpAlDp ZHe M-S EdfiA] security

protocolof| CHgt QFA)-8 Z04Gt2{ 1 SH= paper-and-pencil & ©|-£5t

P52 ol URTH FH AA7F o 5345k, olof| chgt AFof 7|
T = THgol Q7] &0l o|F mechanizedtz{1 Ufoﬂif

SIRAGLIEL. 023t Z5Hof|M gH2 ©f proof mechanizationZ o= OfF

5 7 7IRAQI olfoll 3T AintE Af 7ol ELIEL

[ R 2L

ol20] U 4 gieh T

cf. % #&li= CogollM CIL (Computatlonal Indistinguishability Logic)
lbrary & 501 2310} (7120l Qe S LT H#oI3] ofL|ed ApkiSo|
2 M2 of libraryE PHE0] FUEAE B Yotstor & 74 ZHELICE) 1

5191 1 & Hmj= o] =2oflA RHIE| Bt security protocolo| 3t Coq
mechanization part2t1l {9I&LICt o] & 742 HBE ZofA] ofRaz
ClL 20| HgHo g AFET 4 Q11 ChE ikl 50 UAME 2H
Atgol & & o7 miEol 23 & THZ 7ol =IEH, ol 344t
7t security protocolz} a3 & Mg S8 A= o QlojM ZHEA0l 20is
1Y £ QIEE of 22 S E Coq library2til Si9ion], ol
S 4 QICt siid 22 2 Tlofgict @

O_

= o
Solof PhAel 34 BYS

Compliel 33
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Z#0]  olgu
grofeiietn HEE T e 20a

2 Y S
7|7+ 05/07/2010-05/08/2011*

r

-

S} (B

PEo 2 gt 4 Qioich A aiEo 2 sby|2 ZAet 742 2007, 1 ol Peter O’Hearn}
S A BRAZE Q1= Queen Mary, University of Londonol| 537F £H7| 822 3ol LHE o|o|Ql=
S ASU7|of| BpA| FOrR AR FASHICE APY LAl LEeME A o= 7|7 52t £
BT, Aol oM FBA] SAPE Q7| Wizofl A SRR, 7hE2 25 HE| A X
& Gl AFotiof ot | miFolAEt SFR|RF 200740 537F JEHE 7HES B H2| 10 fHH| A

th ol ANl 28] YEA| Al 24 1192 BLH L Sk AgZERIcE

ghofeiietn D47 €12 64, 32t D459 £:8.02 ALl oFD THzjo] AP 512
o 3
o

[
BN
-Q

ol

HN X oo oX 02 2
d

ZoHz| ciet (Queen Mary, University of London) Ad tadl&= @2[2| of L CHEHE HLf 245}
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