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1 EC&®IC
1.1 NREAE

HRIFHERED/PREBIC X 2K TH 2, RS DBLP 8% % 729, Naoki
Kobayashi 0001 (Graduate School of Information Science and Technology, University of Tokyo) @
FLEMICIRAE L7e 2229 1, 55 CoRR (FL 7YY b)) 2R & 203 FCH 5, FERloAHIE 1992
FD 1 ERSIAE D, 2020 4 - 2021 FI2H& 12 fFTRZ LKL 5,

FEBEXTANT DBLP THER L 720 WEDGLINIZ. FGESY - {HEBG HMHERICE R 5 2 L iR
L. AXETHRTELDDIIOVWTIEZNEHART %,

1.2 AHRODEFTIEE — HERISEFRIETH S

THHED TRMHmEZ YA 7Y = 7 MR EEICEA LM 1THYT 59 0k, DBLP Ot
WIERE 7 5700, W0 —# O H IR RIBIC D <,

e 1992 Naoki Kobayashi, Akinori Yonezawa. Asynchronous Communication Model Based
on Linear Logic. Parallel Symbolic Computing. (1995 4EiZ Formal Aspects of Computing &)

e 1993 Naoki Kobayashi, Akinori Yonezawa. ACL — A Concurrent Linear Logic Pro-
gramming Paradigm. ILPS.

e 1994 Naoki Kobayashi, Akinori Yonezawa. Type-Theoretic Foundations for Concurrent
Object-Oriented Programming. OOPSLA.



—77. WHHEREE - & — ZOVERBELIRINC, L b REEDRR L LTHN 2,

o 2009 E—&)L pu FHEOETFUME L FMiLB S 27 4 (LICS)
e 2016 EFERAE T 1 7T L ORHMGE (POPL)
.2m9%%%ﬁ7u73A®t®®ﬁm%@(&w)

o 2017-2025 EFETEN AR HFL O—H D%

FE 1. 2o O3 KK TRV, EmEE T'ERZD x5 —EfS ) twH B2 AL
MHETH D, PIROUBHOMEFZZNTHATHE L EF T 2 L 51 Uik, FHGREIE T fsie 2 25
EFRRZEWETH D, BRPAOAFIFNER S X7 2CHR L CHEIGEZ ATREIC LTz, SRIBESEEIC
ANBZeromBERICERIDZIZ A tWHI—HLLAERE LTHD 5,

2 % 1H (1992-1999) — MAERBLALITA TSI b
2.1 ACL — R RIEZ LTS EOERICT S

HFE IR, BUERBLCHED CIEREEE T A TH 2 (1992, 1995), ZhENfTMEE 70 r7 IV 7
DRIEA L LTEEDDH ACL (A Concurrent Linear Logic Programming Paradigm, ILPS
1993) TH D, ZoIZ@mMEL L7 d DD Higher-Order ACL T# % (Higher-Order Concurrent Linear
Logic Programming, 1994/1995),

MR amM 2 S BRI TH 2, WITHREICBOLWTA vV IE—EREXSNT—ERITRSONZE
HTHD., FERHD — & @ 3Z0RAEZZ0FERT, mHAWBEOEKmE 5 X, AtHYEE
SRS %

2.2 OOPSLA 1994 — {7472 =¥ bER = WIT5E + LI—F
CHIEDERICRDILVON DML TH 5, HDE 725 RTIERDEXNTH 5,
concurrent object-oriented programming = concurrent calculus + record

FE L 72 504 TE A £ LT Higher-Order ACL Z3E U, 2%z L a— FEETHOR L AR T
7Y MEMEEEFMBETES 2 %/"T, Z LT Higher-Order ACL 2’ Z+BBMESRZ A 758
BT LzFokd, ZoffEeiEh L TlifT4H 7Y = 27 MERERED v 27 7 20 BEIRICEER
BETZE3,

DF D ZomE NiATA 7Y =7 MRS iR E S5 Z %) k. S8
ED AT DO TIFR L, BFEOAITHEANDEERIC L o TER L 7.

BB 2T L%

EHU

23 EREOITOEEr. B - DB DER

o 1995 Naoki Kobayashi, Akinori Yonezawa. Towards Foundations of Concurrent Object-
Oriented Programming — Types and Language Design. Theory and Practice of Object
Systems.

e 1995 Naoki Kobayashi, Motoki Nakade, Akinori Yonezawa. Static Analysis of Com-

munication for Asynchronous Concurrent Programming Languages. SAS.



e 1996 Haruo Hosoya, Naoki Kobayashi, Akinori Yonezawa. Partial Evaluation Scheme
for Concurrent Languages and Its Correctness. FEuro-Par.

e 1999 Naoki Kobayashi, Toshihiro Shimizu, Akinori Yonezawa. Distributed Concur-
rent Linear Logic Programming. Theoretical Computer Science.

e 1999 Naoki Kobayashi, Akinori Yonezawa. Distributed and concurrent objects based on
linear logic. FMOODS. ($81##7H)

My SREBGTOREGRZEME L, @E O, FoFHE, DEUEAN KT TW5, ZORHIZSTRT
KEAE L OXFEIFETH D, ABCL OFRiCH 2 W74 7Y = 7 MEMFFEOHERNER ST L VWD
XHRICEDN D,

3 5 2HA (1996-2008) — BT TOLREHE

PR L BEROMIEH S, B XA FLATEITIOT S LOMEZRET B /ANE 5, MR« 5HT
Hb,

3.1 #FMtEE « HEA

e 1996 Naoki Kobayashi, Benjamin C. Pierce, David N. Turner. Linearity and the
Pi-Calculus. POPL. (1999 % TOPLAS)

Frank b o —Ffi5) e st EIEAT 2, BEREOHRED. H/EOMID S TIE
HABOEDSEBIAEFN TV,

32 Ty kFOv /I BHR%EZRTHRIET S

e 1997 Naoki Kobayashi. A Partially Deadlock-Free Typed Process Calculus. LICS. (1998
fE1Z TOPLAS)

e 1998 Eijiro Sumii, Naoki Kobayashi. A Generalized Deadlock-Free Process Calculus.
HLCL.

e 2000 Naoki Kobayashi. An Implicitly-Typed Deadlock-Free Process Calculus. CONCUR.

e 2002 . A Type System for Lock-Free Processes. Information and Computation.

e 2006 Naoki Kobayashi. A New Type System for Deadlock-Free Processes. CONCUR.

e 2007 . Type-Based Analysis of Deadlock for a Concurrent Calculus with Interrupts. ESOP.

—HEOEFEE THAMFIET Y Fay 7 Lgwvg &2, 072D S HFE L TR A ICHED, Btz
R L. RRIFE DIABZFRORIRICE TIRITTW5, BTEM (liveness) ZIRET D & W5, YK
ELTREARAALZSLETH %,

FE 2 A7vY 227 b AIPL- Of2MHELR—12 [Fy Fry ZHBAE —RICES AR —
await 3 5] LN, EITEHOE DKL LTZENEZHRLDIE. ZORMOLEEIBRTERS
ECAETEZMULT CELBERDORANC NS, /PRDOEI S 27 21d, @EMEICHKZR T T
ZOREHELIWL,



3.3 RBEY R T LCERERFER

e 2001 Naoki Kobayashi. A Generic Type System for the Pi-Calculus. POPL. (2004 i
TCS)

» 2001/2002/2005 Naoki Kobayashi et al.. Resource Usage Analysis. APLAS 2001 / POPL
2002 / TOPLAS 2005.

AT, AR OME Z IS 2T 8252020, B ATLZERT 3REAE 52 5, RHEIX
77 ANZRVELHAT %) O X5 REROEMNEARFZTIE S BT, PO FEMARIFETDH 5,

3.4 BHRFKE. EFILBRELORVIOEL

e 2002 . Type-Based Information Analysis for Low-Level Languages. APLAS.
e 2008 . Linear Declassification. ESOP.
e 2006 Hiroshi Unno, Naoki Kobayashi, Akinori Yonezawa. Combining type-based

analysis and model checking for finding counterexamples against non-interference. PLAS.

BIRD—ARD, ROKFHINDIEE LT/ 5, BICED IR RZEPZEETII R VWD T, ZeL s
AWV EERTE B, ENDAY DRI O DR O E RO D00 5w, ZOHFNCETIL
BETRAZIRERT L VO RETHEHTH S, CORNRTRELBEETAVREIZRNOER LTHHEEA
TWwd,

4 %5 3 H3 (2009-2016) — BEETIIEEIRIREZBOERETH S

ZTHMPEDLS, BT VAN HIN2EED2S, RCRBREICK S,

41 WHHER — Ong OREFTREM

e 2006 C.-H. Luke Ong. On Model-Checking Trees Generated by Higher-Order Recursion
Schemes. LICS.

EREEIF A X — 24 (HORS) 24T 2 MHEARD MSO HEMBELIREAGETDH 3 Z LRI N,
7272 LREBHIZ Y — LB ICH O B, HETEX L2710V X252 k1072,
42 REBIZEZERL

e 2009 Naoki Kobayashi. Types and Higher-Order Recursion Schemes for Verification of
Higher-Order Programs. POPL.

et (trivial automata TREZWHHE) 12OWT, HEH ¢ 2oREMS X7 L EBRL
G DERTE2RD ¢ Ziilz3 < GHZOHI A7 L TR

PRLTz. F—LEHBERH LRV, MHEGEOSEICKI 2R EOTH S,



43 FffittD—t — T—HI 58

e 2009 Naoki Kobayashi, C.-H. Luke Ong. A Type System Equivalent to the Modal
Mu-Calculus Model Checking of Higher-Order Recursion Schemes. LICS.

e 2009/2011 Naoki Kobayashi, C.-H. Luke Ong. Complexity of Model Checking Recur-
sion Schemes for Fragments of the Modal Mu-Calculus. ICALP 2009 / Logical Methods in
Computer Science 2011.

Loxtier eIt E LT E—XL u itEO2RICIR XNz, T THIHTEERE (E—4JL
pE8) PEBELTHRNS, 2L TZoRiIckh, TEF ViR TR ) © iRz ET
IRE TR | EFRCAEDOEWIRZITR 5,

4.4 FMEEEEICEZRD
SEMMEIIREFH X252 200, BAMNCEET 2 L BOBERHIERT 3,

e 2011 Naoki Kobayashi. A Practical Linear Time Algorithm for Trivial Automata Model
Checking of Higher-Order Recursion Schemes. FoSSaCS.

e 2010 Naoki Kobayashi, Naoshi Tabuchi, Hiroshi Unno. Higher-order multi-parameter
tree transducers and recursion schemes for program verification. POPL.

e 2011 Naoki Kobayashi, Ryosuke Sato, Hiroshi Unno. Predicate abstraction and CE-
GAR for higher-order model checking. PLDI.

n BT n BEREAFRRETRL VO REFRRICL 22D T, EREOTu T I L0564 T 5 AN TR
AR RDHES — WD FRDFELEARMEZ W, £ L ThiEiS ¢ CEGAR Z & HIAT
T T, B Gkl T 7S A0 BEBGELSRIEHED S DTk o7,

45 NROILEIIES X T LDILERTH S

e 2010 Takeshi Tsukada, Naoki Kobayashi. Untyped Recursion Schemes and Infinite In-
tersection Types. FoSSaCS.

e 2013 Naoki Kobayashi, Atsushi Igarashi. Model-Checking Higher-Order Programs with
Recursive Types. ESOP.

e 2015 Naoki Kobayashi, Xin Li. Automata-Based Abstraction Refinement for yHORS
Model Checking. LICS.

e 2016 Xin Li, Naoki Kobayashi. Equivalence-Based Abstraction Refinement for ytHORS
Model Checking. ATVA.

LMD T2, BORTFLELIFRAC D ETIVEBEONREZLIFA L1245, HBERAER
THELHIFRA X — oA, BIRFAEZREOSO IO 7T AN, EXRBILED S, WINd HIS 25 4 %2&ET
L. ZORBENETIURBICEFEMTH L 2 RT) EWORIUHTHED,



5 % 4 H (2016-2024) —- F5MHGRIE & SEARENSERIE HFL

KRR PR, BEREL 2 WHEEZE < S3F L TIEmIIHTL 2,

2016 . Temporal verification of higher-order functional programs. POPL.

2017 . On the relationship between higher-order recursion schemes and higher-order fixpoint
logic. POPL.

2018 . Higher-Order Program Verification via HFL Model Checking. ESOP.

2019 . A Temporal Logic for Higher-Order Functional Programs. SAS.

2019 . Temporal Verification of Programs via First-Order Fixpoint Logic. SAS.

EEAE ARG HFL &, E—XL u stHEZ SRR L2 TH 5, 2017 4£D POPL §wxXh’
HORS ¢ HFL OB%ZH 5212 L, 2018 £D ESOP #ixh 7125 skgil% HFL O FMHE
IGRILT %) WO KHHARE X2, 2 TORBIIE 3 A TH 2 — RIEMEE. REFHS
ZRDORDOMENERT B,

5.1

HFL Z#%<

2019 Youkichi Hosoi, Naoki Kobayashi, Takeshi Tsukada. A Type-Based HFL Model
Checking Algorithm. APLAS.

2019 Ryosuke Sato, Naoki Iwayama, Naoki Kobayashi. Combining higher-order model
checking with refinement type inference. PEPM.

2019 . Reduction from branching-time property verification of higher-order programs to HFL
validity checking. PEPM.

2020 . Predicate Abstraction and CEGAR for vHFLz Validity Checking. SAS.

2020 . A New Refinement Type System for Automated vHFLy Validity Checking. APLAS.
2023 . HFL(Z) Validity Checking for Automated Program Verification. Proc. ACM Program.
Lang..

PEPM 2019 O—ARIFAFEO IR CHRICEETH 5, BHE (refinement type) DOHEFLBEET
IREBEZHAEDLEZHDOT, 27 VRELZIHHROEE L LTHES | CWVWIHIFAFIIIFEBIEZ
%, MAZEIZ, ETUMEBOHIEE L TREMHERCTHEZ N KT 2w Eh 5,

5.2

FRIEE DD DDERAZEA

2020 . A Probabilistic Higher-Order Fixpoint Logic. FSCD. (2021 &2 LMCS)

2021 . A Cyclic Proof System for HFLy. CSL.

2020 . Fold/Unfold Transformations for Fixpoint Logic. TACAS.

2022 . Asynchronous Unfold/Fold Transformation for Fixpoint Logic. FLOPS. (2024 i
Science of Computer Programming)

2020 . On Average-Case Hardness of Higher-Order Model Checking. FSCD.

2021 . An Overview of the HFL. Model Checking Project. HCVSQETAPS.



WERP R IRaR, TEERAEIHR. ZHEURAI, FERGETERE — RHEOMOHIEND LD S, 2021 FEOBE
M, CORHHo e 2 7 r ko REL 252 T\w3,

6 255 H (2020-2026) — ERRIERNDERH

EEIR, o OMERZEBED T & FERO Y AT 2 HHEBHILO,

6.1 ML EHR—2E (CHC) ADETT

e 2020 . RustHorn: CHC-Based Verification for Rust Programs. ESOP. (2021 2 TOPLAS)

e 2021 . Symbolic Automatic Relations and Their Applications to SMT and CHC Solving.
SAS.

e 2023 . Argument Reduction of Constrained Horn Clauses Using Equality Constraints.
APLAS.

e 2023 . Higher-Order Property-Directed Reachability. Proc. ACM Program. Lanyg..

e 2025 . Automated Catamorphism Synthesis for Solving Constrained Horn Clauses over Al-

gebraic Data Types. SAS.

RustHorn &, Rust DG (ownership) IZ X2 DOEX2FHL T, KA V2 E2Ro7T0r S
LOWGEEE CHC NEILT %, TS 27 4205 EBAIORED. MEEOBETTEAEEICL TV
— BB TE 5 2 HIORMEN Z 22BN 5,

6.2 BITFLOEA

e 2020 . ConSORT: Context- and Flow-Sensitive Ownership Refinement Types for Imperative
Programs. ESOP.

e 2022 . Parameterized Recursive Refinement Types for Automated Program Verification. SAS.

e 2023 . Gradual Tensor Shape Checking. ESOP.

e 2025 . On Decidable and Undecidable Extensions of Simply Typed Lambda Calculus. Proc.
ACM Program. Lang..

e 2025 . On the Relationship between Dijkstra Monads and Higher-Order Fixpoint Logic.
ESOP.

Gradual Tensor Shape Checking (&, B #E D710 7S5 L TT ¥ YLD (shape) HEDR
W WS EROID &, BFEELT) (gradual typing) THRZ LS5 T25DTH %, HinDEEZH
RoEH AT PNz 2,

6.3 7 FEADEIFE. BiHFEOFA

e 2021 . Termination Analysis for the m-Calculus by Reduction to Sequential Program Termi-
nation. APLAS.

e 2021 . Sized Types with Usages for Parallel Complexity of Pi-Calculus Processes. CONCUR.

e 2021 . Toward Neural-Network-Guided Program Synthesis and Verification. SAS.



T AIESBUENL 2, FOMH MR EYEREETH D, EEIX BRT0 7 J L OMEAND
Bt Thd, $HERe=2—I 1%y P TEIEADARE > TV D,

7 BLTRRZAER
=t+HRERBELTC. FOEFELLIZY—BLTWS,

M1 #RIBZHBICHEIE S, ML IERIEE G5 1 ). E—& p iR e 2T (55 3 #).
HFL & 7u 277 aiGEE (56 4 B, SIS HE. —70EED A TR %,

M2 B 2FL%EHREL. ZORREHNFOMBICEMTH I L ETT. JO0E 3 HHLIEDO
Thb, HIPHL — WEEHLT) 2R BHER 7 L2 ) X LD Z D F EMEAFRICK %,

M3 FfiEZRETERTILIAVILICER D, RETHEEENTD., EREDOANTORS HWV
ZH o THEMAMEZRT (FoSSaCsS 2011), iRk 2 D 27l CEGAR TH#M 3T 5 (PLDI
2011),

M4 RRELIFEEVWE S IZB O X T LELIT S, HRER, FHiRtl, KA Frasesl, o4 X8
— YRR L 72 WSS U TRl ol & 3G H T %,

50, BRLVS FOSLEERL, 7025 ARIEE HFL OZS{EREA, m 3HHOHILIEE
BRI 0T 7 AOEIEIEN, Rust ORFEE CHC A, HELVBEE, BT 2 BEAHIRT .

8 FR (EEHN)

G- R

1992  Parallel Symb. Comp. Asynchronous Communication Model Based on

Linear Logic

1993 ILPS ACL —- A Concurrent Linear Logic Program-
ming Paradigm

1994 OOPSLA Type-Theoretic Foundations for Concur-
rent Object-Oriented Programming

1994 TPPP Higher-Order Concurrent Linear Logic Pro-
gramming

1995 TAPOS Towards Foundations of Concurrent OO Pro-
gramming — Types and Language Design

1995 SAS Static Analysis of Communication for Asyn-
chronous Concurrent Languages

1996 POPL Linearity and the Pi-Calculus (Pierce,
Turner &)

1997 LICS A Partially Deadlock-Free Typed Process
Calculus

1999 POPL Quasi-Linear Types

1999 TCS Distributed Concurrent Linear Logic Program-
ming

2000 CONCUR An TImplicitly-Typed Deadlock-Free Process
Calculus

2001 POPL A Generic Type System for the Pi-
Calculus
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2002 POPL Resource Usage Analysis (2005 TOPLAS)

2006 CONCUR A New Type System for Deadlock-Free Pro-
cesses

2006 PLAS BicEkol g e s ArBmAEDH A (Unno,
Yonezawa ¥)

2007 ESOP Type-Based Analysis of Deadlock for a Calculus
with Interrupts

2009 POPL Types and Higher-Order Recursion
Schemes for Verification

2009 LICS A Type System Equivalent to the Modal
Mu-Calculus Model Checking of HORS
(Ong &)

2010 FoSSaCS Untyped Recursion Schemes and Infinite Inter-
section Types

2010 POPL Higher-order multi-parameter tree transducers

2011  FoSSaCS A Practical Linear Time Algorithm for Trivial
Automata MC of HORS

2011 PLDI Predicate abstraction and CEGAR for
higher-order model checking

2013 ESOP Model-Checking Higher-Order Programs with
Recursive Types

2015 LICS Automata-Based Abstraction Refinement for
pHORS

2016 POPL Temporal verification of higher-order
functional programs

2017 POPL On the relationship between HORS and higher-
order fixpoint logic

2018 ESOP Higher-Order Program Verification via
HFL Model Checking

2019 PEPM Combining higher-order model checking with re-
finement type inference

2019 SAS A Temporal Logic for Higher-Order Functional
Programs

2020 ESOP RustHorn: CHC-Based Verification for
Rust Programs

2020 ESOP ConSORT: Ownership Refinement Types for
Imperative Programs

2020 FSCD A Probabilistic Higher-Order Fixpoint Logic

2021 CSL A Cyclic Proof System for HF Ly

2021 SAS Toward Neural-Network-Guided Program Syn-
thesis and Verification

2023 PACMPL HFL(Z) Validity Checking for Automated Pro-
gram Verification

2023 ESOP Gradual Tensor Shape Checking

2023 PACMPL Higher-Order Property-Directed Reachability

2025 PACMPL On Decidable and Undecidable Extensions of

Simply Typed A Calculus
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2025 ESOP On the Relationship between Dijkstra Monads
and HFL

0 AFOT T+ (AICE / AIPL) XS

=RH b,

9.1 OOPSLA 1994 B’ >f=C & &. AIPL B> TWBZ L

OOPSLA 1994 o FiRiE NiATA 7Y = 7 MEAISFEZ BN 2 WATHEAR ST R SHHEGR
WX THBNCHMRETE 2] Thot, KBTI 27 4 AIPL (ABCLS+) IR LTIToTW5
DiE, FETERL ERBICEREHGEZED AL WS FIOBETHSH, ERL IS5 LTWEZL
BRI — W74 T2z MEMEEO OIS LZBETERRET 3.

FHUHEEICT 2 207 7a—F LT, RBliESND %, FFELEHERNRRIENSER TV,
I =Ry =Y PFREDSEICK 2, EHEEDALHIZFEENREN, BLELED TRIRT
NER B0, KT Y 27 b Coq THREMEZFEMMEEL TV 2 DI, BEDEDRIETDH %,

0.2 2006 PLAS — BIH TEXARL EETDERE5SE

BNZHD RITIIE RIS DT TITR WV, RSt 220K O RIMGH RN DR E 035300 5 72
WV, WS RIS L, Unno-Kobayashi-Yonezawa (3 E 7T VBB CTRAIZHET & WS DHEEIRRE L2,

A7aY 7 FPEALLBERITEOES TR b CUREDT 2R DES & FATRIC reply Eh
O 225 b 2) 1. BEVTET - L VIR EIDHE LTEFRICLETH 2 — BHRF0
Uik 22 %, EEOFETTHEHD 3, EEICZNTEEGEED float IR L TOWAAEENED
PoTWbB,

93 FwvkFOvZIZOHFWL

AIPL~ OE(TEHEIZ [E - Y - await b O=ZRTH D, Fv Fuv 23 TRIRTERVE
PRL TV, /MO 2 HIOMHEEFIICZORERTHLICWS 3D THo7 (FHH7y Fa v
JHH, vy 27 71— HDIABDEFHE),

DEDHOARTBY 27 N OBRIE. IED 1997 £ HEUD A ZIED AQNZIL > TW 5, BIEMEEIC
RICHIK 2813, await FHORERDTWITE — LW EHBEIIRIN TV,

10 AHRDR5R

o E3FEX DBLP XML L 72, DBLP IR iz WEINGRSE « fifi - EZ 13 & ThTunkn, EiE
DFEMITZ W72 X DAV,
o NEDFIRIZ, AXECHIETEbDY, B - LGP OMFEICEAZ IR o7, %
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DEAMI 22 FEHN IS AR A TV,

o HEZIREZNRDDEF 2R T, BB LEHREEDIZHD 5,

o FHHERIEZ WY A 7Y = 7 MEFSEEICEA L) HY T2 H D1k DBLP OF#RIciZ A
Mieolahr otz B8 1.2 HchRIze B, PIITERETH 5, b LAIOHR (ERNFELR
) ZIELTBLNR L, ARIEZDEHDZRNTWVWS,

B

FHEEX T X T DBLP O https://dblp.org/pid/k/NaokiKobayashi.xml (Naoki Kobayashi
0001) THEGR L 72055 3 HILIBEOFFEIZ. ARV AKY bV D survey_mc_typeinference.pdf (E 7 /LMHE &
RUHERR) ¥ B2 %, OOPSLA 1994 ##XX DA https://dl.acm.org/doi/10.1145/191081.191088
WL Tz,
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