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M E-TA ]
& 2A1E 202(B) 16:40-17:30
& TA: OUEZT 2
® M=

Software Defined Weapon - Open Innovationg &% AMEU= X2zt F7|MA Q| 74

& QAR ZE8 ATRH (UG H2Y)

* =
ENIAC AFE7L EtEAttE ) M JWLE 0|, R7IHA AZEQIOIE 7HYstn |X| 235t H|-&(Total Cost
of Ownership)0| ME2&t& 0l X0 O|2Xt 0|2 7tE ME[4d0| JUCte Adagtse Z2I2HLUAOE 7HLsof
1980 AL EFECZ ALESIRALCE ot OjmEbdo| X2 MEE Software Engineering Institute = CMMi, Software
Product Line 3¢ AFO[H{EQt £0OF SO|M FMAZCS| 7|F0|] &= SIS WRACL DARPA = TCP/IP, GPS o &2
71&8 st MAMA ARSel 42 SR8 Ste Aol IA 7|oStRUCt olz{st Mate JHEEQl B3tE St
Open Innovation & & 7hseh LOIRACE Al X AZEQIOZ EFX|OX|= 4 ARMYAN SO0iM OF2 O
Haxoz dej2d¥ele AEEY & 4
4 KAHHAICHO| ADEREEE LMD 2
ol HIXHOZ Open Innovation & AHS}
NEoZ AN O|E Hsist7| st AtE3t 27|42 (Autonomous Weapon System)| ZHE0| F=2 7|20/ ULt
Jdefut BHHE H{d 7[Ete] SHrA 2 O MEY % tFHolM ABOl ofz{fl LAWS(Lethal
Autonomous Weapon System)?} 22 G740 E2(XQl 2HEZ Aol HOSHA| At HEE s& g
Zefg|ln QUCk XS %y HM=IoMe MAXQ f2Hete "2l A RIHMACL HT #IsHY
ALHIXMZE e A ED Y = e JFOICL olz{st AIFOIM, AAZL AZE FAOAME Open

|

Innovation & &% AMEEA= A RINHA LS T AF/HE EUF(KMPLG : Korea MUM-T platform
Leading Group)2 THSIIA =3 A0, 0|29 FHeS LI IUel MEUA= XEd F7(HACL
A s X ZHES 2705t FTYLo| Chslf ATHSt X} ot
L

dse A2 AStoietm TAA LS DE O[SHALE 1985 HO| FSSHRAL, O[O0 KAIST O|M AZEQ|0l35%
HMIZo2 HMitstar MALE FESIUCE 1% 1987 HEH apstaia MAALoz 9 Hzh AFA0NM
ZFSHHA, KAIST OlM GO|EIHO|A T3z HANMEES gD, MXALUIIZHSEZ|sA AHHSS
FSoIRA2 g

o, P4QTYUOR FULTNS FASIYUCL IYIATL ENT Aot JPolM 1995 HRE
= =]

2009 H7HX|  Location-based service U KAtZke 4SS FZOH0] OfO|LHHIZ AAZEQO|Cf4Ql
YEEMEHAUMNES SHEIQACE 2010 HEEHE HIIX| LG WAL AR ZN SHHEMA, A0/ L
red RIIMA Y S2 AlA"E EMHA X nsg sdstn don, I AZELQNE FIIHAO0
HINoZ Mg SEZ ITESL7|YAMQ MASHEELULMZ ML sixle Fo AT 202 ME[HJU=
e FI7IMACE Qlztutel HHES st MUM-T NA Zignt nsg HEstn Jqon, Y EIEHS
T UCEM SHYAZELOATRY 2F9(Y, FLEHALL 2T EQOj20 2SR gEstn ULt
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KCSE 2022 A%l HA3X} XH &H

& 2A: 18 19¥€(=x) 17:40-18:30
& Ha OMEZ 2

L 2
k]
I
a

Held 2ZEQNE glet Aisst HAE Y

L 4
e
>
oN
a
ox

4= (UNIST)

* ==
HAd 758 A83I0 QSXls Al2HES FHSt= O 20| S7tetof mat Hilgld a5 g4 s
g = AL E Tensorflow, PyTorch & LI 2t0|E2{2|7F ZA|Z[QACL OfH 2lo|E22|= CHE ~ZEL0 MY
2 HO7F Zots ol siE Hs DidlEld ZREo| gl dsol e DAICh M2t Ml
ATEQOO O L2 HEde Rl Ats%t HIAECS TREO| R AX|T, HAHE 202y &5+ F
dE7t EF MY RUg MEE FxRF E YIS TI0s] HEo 7|E HAY A HEHoRE Hilzd
ADEQIOE ZNHCE HAE & = gQiCh 2 MOjLoMe= APl EM0A T M =HE FEstn HRE
HAE A™HYUS 270 0] 2ME sidste HAE ™D 2AS MA|BC
* o
- SMIEY|EY RLZ (2021.03.~FA)
- Purdue University BfAIZ 912
- Hong Kong University of Science and Technology, Z&E{&3%nf, HHA}L
- Georgia Institute of Technology, Z&E{1tstnt, A A}
- University of lllinois at Urbana Champaign, ZE{ 1tatat, ShA}
& CQFE0k

Software Testing, Software Security, Empirical Study

13



Program of the 24th Korea Conference on Software Engineering (KCSE 2022)

b
ME HPRAXE X2H LE N2

& Al 1€ 19€(=%) 17:40-18:30

& A MOILEA 1

& X5 SW ZHAZE ot HEfR 2ot ZE#HS

& AL &2HES S (FIEL)

& Mo x=
NEHES sw IHES AA TLQ W ZZ A A0 Cist X[&HHQl #E[TF ERBICE CMMI, SP oF Z2 ZERAA
o152 NEA sw Lol MEAQl dHo|Ct dg{Lt A Y2 S Sw ZEMAQ EFME S B2 ot
AH2I0] A EICH SW ZHAIZH(Visualization)& =2 Z2|2Q| Boto] CietE2 ZE N, OFF|EIN, EME AlZztst
ArE3tetCh 7tAIsHE d3st 7|8E Sofl sw el JHE o2 HQl sw H|ZIAHEE SEEo2M sw i

3

= =} -
= IOotH, OlF 8ot sw FEHS HYst H2lstoh 2Lt sw ZHAEE #H57| fsiM=
7= SY0| KL & EME sw JHABE HRstr| flot 2E Heta oiEp 2RO CHSiA
3

]
=
]
o

0|Z2 &=
avfsict =d #et Ol HELRE2 0]F 9 HO|Het EES AZSHY| et WHOE sw JHA[&tet 20| 0|52
EMES 0|8 A" Sgho] Zast 7|&0|ch 2 YEe HEIZZEO 7|2l M7 wEnt o Hatof et
AT 7le2 H4YE Zo|d 0|2 &83t sw JHA3 S8 AtglES #HE Aot
& o=
- 2021.03 ~ X . SEOiED AFEISN Zup
- 2017.10 ~ 2021. 02: (F)2OAZE SBAS AR xQIdT1g)
- 2015.09 ~ 2017.12: 2Ot n T WIS A|ZHTAL
- 2009.02 ~ 2015.08: SCHEm FXHAZE D SAL (X2 HBH)
- 2007.03 ~ 2009.02: SCHEtm FXHAZE D MAH (R 2u: HBHE)
- 1999.03 ~ 2007.02: Bien HFEHHEESMIE} SHAL
& CJpEOR
OEtZE, REWst HAL Xtz3l, AZEQ0 23 2z
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& LA 1E 19¥€($) 17:40-18:30

& T MojLtY 2

& H|=: A Robust Foundation for the Correctness of LLVM Compiler

& CAL O|FY HFAL (Cryptolab)

& NOJL} ==

Intermediate representation (IR) is a language that is used internally by a compiler to represent programs. Translation
to an IR should preserve guarantees from the source language's specification because they enable various
optimizations. This naturally makes an IR a language that is rich with high-level information. In LLVM, the semantics
of important high-level features in IR was not rigorously defined. It caused compiler optimizations in LLVM to use
different interpretations, and bad interactions between the optimizations resulted in miscompilation bugs that are
hard to fix. To solve this problem, the IR's semantics must be defined precisely. Then, optimizations that are incorrect
with respect to the chosen semantics must be fixed. Both processes are challenging because LLVM is a large, fastly

evolving software.

This talk proposes (1) formal semantics of LLVM IR that resolves critical problems that we have found in the old IR
semantics, making it consistent (2) a translation validation framework for LLVM's optimizations to validate the new
semantics. We show that the old semantics of undefined behavior and memory model in the IR cannot explain
important optimizations in LLVM. We propose new semantics that solves this problem. Next, we present Alive2, a
translation validation framework for LLVM based on the new semantics. Alive2 relies on an automatic theorem prover
to validate optimizations without any hints from LLVM. It supports most of integer and float operations, memory

operations, function calls, and branches. To make validation practical, resources used by the tool is bounded.

The new formal semantics of undefined behavior has been adopted by LLVM. The ‘freeze" instruction that is proposed
by us is officially added into LLVM 10.0, and the official document is updated to use our semantics. Also, critical
problems in the old memory model we have found were shared with compiler developers, and patches have landed
in LLVM to fix it. Alive2 has found more than 50 miscompilation bugs in LLVM so far and is used daily by LLVM
developers.
& o

Juneyoung Lee received Ph.D. in Computer Science and Engineering from Seoul National University in 2021, and B.S.
from Computer Science and Engineering from POSTECH in 2014. His research interests are the formal semantics of
real-world programming languages and compiler verification. He is a recipient of the Distinguished Paper Award of
PLDI'21. He actively worked as a contributor of the LLVM project, an open-source compiler infrastructure. Many
compilers -- Clang (Apple's C/C++ compiler), NVIDIA's CUDA compiler, Intel's ICC, Swift, Rust -- rely on LLVM to
perform compiler optimizations and generate code to various targets. He was a keynote speaker of 2020 LLVM
Developers' Meeting, which is one of two seminal conferences for LLVM developers. Also, he actively contributed to
Alive2, an automatic validation framework for compiler optimizations. Alive2 mathematically proves that a given
compiler transformation is correct. The Alive2 online is daily used in the code review process of the LLVM project. He
is currently working for CryptolLab as a military service agent. CryptolLab is a company developing a fast homomorphic
encryption framework and post-quantum cryptography library.
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o Moy
ATEQOo ETY JIE 2T EQ0 RAIES0AM CiHZ| HIEO| o 610 9 g (AZho| H[EO| A& W
AW A[ZIoZ ShAtStE oF 6 9 2 MUO| JHLUXL A|Zt0] AZEQIQ ClHZO| AQ%F 0 QUCt THof AtE3tE
ATEQO HO FE ZAYI7 EXCHHE JHEXS| CiHZE AlZte E0 7igy didds =Eg = An
ATEQO FAESo HES 2 = ULt 2 LHAMe= 2EAA AZEQO0M HO FH H2E I
XNed ZYYYIE AHSHCE 2ZEQO B HAE oF, AZEQO HI JWUX =M, AZEQO HI
20|, AZEQ0 B FYES StLtel ZAYIE SO 2ZEQO FXEFE a8z & +
Ae dEHE HEHECt

& o

S 2021.3 ~ SX| Zm&, HEEZSE ZHursio
- 2020.9 ~2021.2 9IFmE MESA|YMED
- 2017.12 ~ 2020. 8 Al 7H&X}, KB = 0I 23 (25

- 2016.2 ~ 2017. 7 Al 7H&X}, MBC 23t AHE AL

- 2015.2 ~ 2016. 1 SW THEXt, MSAEAHEAD

- 2016.2 ~ 2020. 8 HtAL HFEEHDISA, MEAIBHE R

- 2013.3 ~ 2015.2 AAL HEEHDISIL MSA|BHE R

- 2006.3 ~ 2013.2 StAl, AEEHIZSE 270 istn
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$ IHER/SEX XY =EYE

MO

€ JEST: N+1-version Differential Testing of Both JavaScript Engines and Specification
- The 43rd ACM/IEEE International Conference on Software Engineering (ICSE 2021)
- Jihyeok Park, Seungmin An, Dongjun Youn, Gyeongwon Kim, Sukyoung Ryu (KAIST)
- Session: A2 (£2h

& Efficient SMT-Based Model Checking for Signal Temporal Logic (ASE2021)
- The 36th IEEE/ACM International Conference on Automated Software Engineering (ASE 2021)
- Jia Lee, Geunyeol Yu, Kyungmin Bae (POSTECH)
- Session: B1 (CPS)

€ HOTFUZ: cost-effective higher-order mutation-based fault localization (STVR)
- Software Testing, Verification and Reliability, 2021
- Jong-In Jang (KAIST), Duksan Ryu (1= LH), Jongmoon Baik (KAIST)

- Session: B2 (Z&QX| FH A A0S

€ Ahead of Time Mutation Based Fault Localisation using Statistical Inference
- The 32nd International Symposium on Software Reliability Engineering (ISSRE 2021)
- Jinhan Kim, Gabin An (KAIST), Robert Feldt (Chalmers &LH), Shin Yoo (KAIST)

- Session: B2 (Z&QX| FH AU A0S

€ JSTAR: JavaScript Specification Type Analyzer using Refinement
- The 36th IEEE/ACM International Conference on Automated Software Engineering (ASE 2021)
- Jihyeok Park, Seungmin An, Shin Wonho, Yusung Sim, Sukyoung Ryu (KAIST)
- Session (C1 Z21% O[3l X £4)

€ Observation-based approximate dependency modeling and its use for program slicing (JSS)
- Journal of Systems and Software
- Seongmin Lee, David Binkley (Loyola Ci &), Robert Feldt (Chalmers S LH), Nicolas Gold (UCL), Shin
Yoo (KAIST)
- Session (C1 Z21% O[3l X £4)

€ SymTuner: Maximizing the Power of Symbolic Execution by Adaptively Tuning External Parameters
- The 44th ACM/IEEE International Conference on Software Engineering (ICSE 2022)
- Sooyoung Cha, Myungho Lee, Seokhyun Lee, and Hakjoo Oh (Z12{CH)
- Session (C2 Al 2t SE )

€ NPEX: Repairing Java Null Pointer Exceptions without Tests (ICSE 2022)
- The 44th ACM/IEEE International Conference on Software Engineering (ICSE 2022)
- Junhee Lee, Seongjoon Hong, Hakjoo Oh (1121LCH)
- Session (D1 ZZ2IH +XH)
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