RIEXE

EREEWER

RESAR

Gl SE&H

(2013 &£FE-2018 £ &)

Research Laboratory Reference Data
for External Review

April 2013 - March 2019

(FY.

Research Institute of

2013-2018)

Electrical Communication

Tohoku University

AV Aa—T4 VT ERERMEE

Computing

Information Theory




PHOHAREDEBRBICEDLET, TETUVRELGLIERETORICRSTEEHTLZELN.

1. AFE AR / Research Achievements
(1) EHATEMER / Refereed journal papers
Kazuyuki Asada, Naoki Kobayashi, Ryoma Sin'ya and Takeshi Tsukada.
Almost Every Simply Typed Lambda-Term Has a Long Beta-Reduction Sequence.
Logical Methods in Computer Science, Volume 15, Issue 1 (2019), pp. 16:1-16:57.

=18 %, hEF £

ANSXFIADREE MY TADUEBROEFMMEHET LT XLOERAEICONT, TV
Ea—42Y7 ko7, Vol 35, No. 4 (2018), pp.52-71.

Makoto Hamana, Kazutaka Matsuda and Kazuyuki Asada.

The Algebra of Recursive Graph Transformation Language UnCAL: Complete Axiomatisation and
Iteration Categorical Semantics.

Mathematical Structures in Computer Science, Vol. 28, No. 2 (2018), pp. 287-337, Cambridge
University Press.

Kazuhiro Abe and Keisuke Nakano.
Towards Practical Typechecking For Macro Forest Transducers.
Journal of Information Processing, Vol. 25 (2017), pp.962-974.

Kazuyuki Asada, Ryosuke Sato and Naoki Kobayashi.
Verifying Relational Properties of Functional Programs by First-Order Refinement.
Science of Computer Programming, Vol. 137, No. 1 (2017), pp. 2-62.

Ryosuke Sato, Kazuyuki Asada and Naoki Kobayashi.
Refinement Type Checking via Assertion Checking.
Journal of Information Processing, Vol. 23, No. 6 (2015), pp. 827-834.

Hiroyuki Kato, Soichiro Hidaka, Zhenjiang Hu, Keisuke Nakano, and Yasunori Ishihara.
Context-Preserving XQuery Fusion.

Mathematical Structures in Computer Science, Vol. 25, No. 4 (2015), pp. 916-941, Cambridge
University Press.

Makoto Onizuka, Hiroyuki Kato, Soichiro Hidaka, Keisuke Nakano, and Zhenjiang Hu.
Optimization for Iterative Queries on MapReduce.
Proceedings of the VLDB Endowment (PVLDB), Vol. 7, No. 4 (2013), pp. 241-252.

Kazutaka Matsuda, Kazuhiro Inaba, and Keisuke Nakano.
Polynomial-Time Inverse Computation for Accumulative Functions with Multiple Data Traversals.
Higher-Order and Symbolic Computation, Vol. 25, No. 1 (2013), pp. 3-38, Springer.

Soichiro Hidaka, Zhenjiang Hu, Kazuhiro Inaba, Hiroyuki Kato, and Keisuke Nakano.

GRoundTram: An Integrated Framework for Developing Well-Behaved Bidirectional Model
Transformations.

Research paper of the special issue: Advanced programming techniques for construction of
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robust, generic and evolutionary programs (guest editors: Zhenjiang Hu, Shin-Cheng Mu and
Stephanie Weirich), Progress in Informatics, No. 10, pp. 131-148, 2013.

Keisuke Nakano.

Metamorphism in Jigsaw (Functional Peatrl).

Journal of Functional Programming, volume 23, issue 02 (2013), pp. 161-173,
Cambridge University Press, 2013.

(2) REEFBHXERFICHES EFMFEREREBRRAEX
Full papers in refereed conference proceedings equivalent to journal papers
Kazuyuki Asada and Naoki Kobayashi.
Lambda-Definable Order-3 Tree Functions are Well-Quasi-Ordered.

In Proc. 38th IARCS Annual Conference on Foundations of Software Technology and Theoretical
Computer Science (FSTTCS 2018), pp. 14:1--14:15, Ahmedabad, India, December 2018.

Mirai Ikebuchi and Keisuke Nakano.

On repetitive right application of B-terms, 3rd International Conference on Formal Structures for
Computation and Deduction (FSCD 2018), pp.18:1-18:15, Oxford, UK, July 2018.

Takeshi Tsukada, Kazuyuki Asada and C.-H. Luke Ong.

Species, Profunctors and Taylor Expansion Weighted by SMCC --A Unified Framework for
Modelling Nondeterministic, Probabilistic and Quantum Programs--.

33rd Annual ACM/IEEE Symposium on Logic in Computer Science (LICS 2018), pp. 889-898,
Oxford, UK, July 2018.

Kazuyuki Asada and Naoki Kobayashi.
Pumping Lemma for Higher-order Languages.

44th International Collogquium on Automata, Languages and Programming (ICALP 2017), pp.
97:1--97:14, Warsaw, Poland, July 2017.

Takeshi Tsukada, Kazuyuki Asada and C.-H. Luke Ong.
Generalised Species of Rigid Resource Terms.

32nd Annual ACM/IEEE Symposium on Logic in Computer Science (LICS 2017), pp. 1-12,
Reykjavik, Iceland, June 2017.

Ryoma Sin'ya, Kazuyuki Asada, Naoki Kobayashi and Takeshi Tsukada.
Almost Every Simply Typed A-Term Has a Long 3-Reduction Sequence.

20th International Conference on Foundations of Software Science and Computation Structures
(FoSSaCs 2017), pp. 53-68, Uppsala, Sweden, April 2017.

Kazuyuki Asada and Naoki Kobayashi.
On Word and Frontier Languages of Unsafe Higher-Order Grammars.

43rd International Colloguium on Automata, Languages and Programming (ICALP 2016), pp.
111:1--111:13, Rome, ltaly, July 2016.

Sadaaki Kawata, Kazuyuki Asada and Naoki Kobayashi.
Decision Algorithms for Checking Definability of Order-2 Finitary PCF.
13rd ASIAN Symposium on Programming Languages and Systems (APLAS 2015), pp. 313-331,
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Pohang, Korea, November 2015

Shizuya Hakuta, Sebastian Maneth, Keisuke Nakano, and Hideya Iwasaki.
XQuery Streaming by Forest Transducers.

30th IEEE International Conference on Data Engineering (ICDE 2014), Chicago, lllinois, USA,
March-April 2014.

Soichiro Hidaka, Kazuyuki Asada, Zhenjiang Hu, Hiroyuki Kato, and Keisuke Nakano.
Structural Recursion for Querying Ordered Graphs.

18th ACM SIGPLAN International Conference on Functional

Programming (ICFP 2013), Boston, Massachusetts, USA, September 2013.

Kazuyuki Asada, Soichiro Hidaka, Hiroyuki Kato, Zhenjiang Hu, and Keisuke Nakano

A Parameterized Graph Transformation Calculus for Finite Graphs with Monadic Branches, 15th
International Symposium on Principles and Practice of Declarative Programming (PPDP 2013),
Madrid, Spain, September 2013.

(38) EH:AfTEME=E / Papers in refereed conference proceedings
Yasunori Ishihara, Hiroyuki Kato, Keisuke Nakano, Makoto Onizuka, and Yuya Sasaki

Toward BX-based Architecture for Controlling and Sharing Distributed Data, Second Workshop
on Software Foundations for Data Interoperability (SFDI 2019), Kyoto, Japan, February 2019.

Yasuhito Asano, Dennis-Florian Herr, Yasunori Ishihara, Hiroyuki Kato, Keisuke Nakano, Makoto
Onizuka, and Yuya Sasaki

Flexible framework for data integration and update propagation: system aspect, Second
Workshop on Software Foundations for Data Interoperability (SFDI 2019), Kyoto, Japan, February
2019.

Mirai Ikebuchi and Keisuke Nakano

ComplCoq: Rewrite Hint Construction with Completion Procedures, The Coq Workshop 2018,
Oxford, UK, July 2018.

Daisuke Kinoshita and Keisuke Nakano

Bidirectional Certified Programming, 6th International Workshop on Bidirectional Transformation
(BX 2017), Uppsala, Sweden, April 2017.

Kazutaka Matsuda and Kazuyuki Asada.

A Functional Reformulation of UnCAL Graph-Transformations — Or, Graph Transformation as
Graph Reduction.

ACM SIGPLAN 2017 Workshop on Partial Evaluation and Program Manipulation (PEPM 2017),
pp. 71-82, Paris, France, January 2017.

Kazuyuki Asada, Ryosuke Sato and Naoki Kobayashi.
Verifying Relational Properties of Functional Programs by First-Order Refinement.

ACM SIGPLAN 2015 Workshop on Partial Evaluation and Program Manipulation (PEPM 2015),
pp. 61-72, Mumbai, India, January 2015.

(4) EFAMEWSKE / Refereed proceedings in domestic conferences
WiiE B A, hE *J



BIEOCXFIIxT 52— FEEORBI BN EHRERORE, F£21 @055 058&
vIayssU588 77— 3y 7 (PPL2019), fE%, 2019 &£ 3 A.
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SUTHERDNLXFIADREER ) —LEBRBOREAH, F21@TAITSI0TBLUV
JO5S5IV5EET -3y T (PPL2019), TE#, 20194 3 A.

B R PEH £

Coq I B FHEWIIBAN SESWIAIFA~NOER, F20ETOI/53058&L0T05 53
VY EETI—Y a3y T (PPL2018), XF, 2018 4 3 A.

R AHRF, BB EE, 5 E=N
BB EEDYEENDT-HOD Haskell DEC A7) TASFSIVFEBE, £20@7A553
gEFUVTRYSIUSEET—Y a3y T (PPL2018), KF, 20184 3 A.

il 5, ¥ EN

Ry BEDRESIMEE OBREMET E-ODOARERBEM, F20@TOT5I058
KU FaYvs5U588E 77— a3y 7 (PPL2018), XF, 2018 £ 3 A.

Il EK, BB ES
B EEEMAETRBOEGRK, £20@0TAISI09BKUVTAISIVIEEI—I 3
w7 (PPL2018), X¥, 2018 &£ 3 A.

= %, 1 =N
ANSXFHANDREME by THOUEBROFMEHEDRE, F19ETATIIUIELV
JnyS5 588 7—9 v ay 7 (PPL2017), B, 2017 &£ 3 A.

Bl EK, BEF ES
BHEARICLPBEHEMANERE, £19RMIOVSIVIELVTOYSIVIEET—Y
3w 7 (PPL2017), #W, 2017 £ 3 A.

(5) EHHLLEAMES - #&ES / Proceedings in domestic conferences
INE Hhth, BEF E
FEIARIER Coq [THITHRIBHNGIAD H— FEEOFEMRE, £ 121070553
THEHRKR, ERE, 2018 £ 10 A.

=iE the, & £
ADEXFIADRELEBRTHEBRBZORLL, £ 121 BTATSIVIHAERRE, BE,
2018 % 10 A.

FaIER FNER, EF £
ERALEBRBERA LYY OKRERB[OEENRE, F1210 7055 D ITMRERE, &
I, 2018 4 10 A.
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THOAF S VRAT2—HOEANGRBREIZCAGT, FU3ETATSIVIMERRE, &
m, 2017 &€ 3 A.

R TR, RH £9

BEOI— FEEZFALLFIMEXATHE $58RTATSI0T - DURDIL, K,
2017 % 1 R.

B =, hE £J

OCaml L&Héiﬁé&?ﬁ;—‘r“/i\y THAOME, £58mTOTS53I05 - VURDI LA, BH, 2017
£1A8.

8 BE, 9% =0, 28 &
Ruby (239 % Gradual typing ®EAIZAIFTT, £58@MTATSIv5 - VURYHLA, FHE,
20171 A8.

X8 FE, 1 9

Grammatical Framework [ZHITHBET—2DEHAERK, SELEFES F 21 AEXRKR,
pp.836-839, R#R, 2015 F 3 A.

(6) EZ /Books
Daniel P. Friedman, Carl Eastlund &, ®EENER
EEFAFEL, SLH/— 3, 20184 10 A.

2. B&IEE) / Activities in academic societies
(1) ZE®REZNDEE / Activities on committees of academic societies
2017 E£E-BHE BHRUEFE 0553 VUHRR (PRO) #E (1)
2013 £ E-2016 £E HFHRUEFSR T0J 53 VJHRR (PRO) BEEEE (4E)
2012 FE-2015 F£E BARAV I bz 7HER TRV 53V TRMARSR (PPL) BEZE (h
#)
2012 £E-2015 £FE BAV I Oz 7THRER
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BAYVI b 7RHERE IZEAE (2016), FOISLEE (FF)
BAY 7 bz 7HELE 32EKRE (2015), FAYSLEE (FFH)
FIETAVIIUIELIVTATSIVIEET Y3y T PPL2014, TRYSLE
B (%)

BB EIATSIIVIELVTATSIIVIERETI Y3y T PPL2013, AT I LE
g (%)
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H)

BT 1ORIOTSIUITBEVTOISIVIEEI—Vay T PPL2017, AT S LE

TtEER (PF)
E

—45 < 3w PPL 2017, A4S LE

=8/

II



g (GkHE)
F 17 RTOTSI 098KV TOISIU9EET—Yay T PPL2015, OS5 LE
8 (G@E)

(2) FHMHWERZZEOLE - EE
Planning and organizing academic international conferences.

20th International Symposium on Principles and Practice of Declarative Programming (PPDP
2018), PC member (%)

4th International Workshop on Trends in Tree Automata and Tree Transducers (TTATT 2016),
PC member (%)

21st ACM SIGPLAN International Conference on Functional Programming (ICFP 2016), PC
member (F1%F)

3rd International Workshop on Trends in Tree Automata and Tree Transducers (TTATT 2015),
PC member (F%f)

The OCaml Users and Developers Workshop (OCaml 2014), PC member (F%7)

11th Asian Symposium on Programming Languages and Systems (APLAS 2013), PC member
(%)

2nd International Workshop on Trends in Tree Automata and Tree Transducers (TTATT 2013),
PC member (%)

1st Workshop on Haskell And Rewriting Techniques (HART 2013), PC member (#%7)

Workshop on Partial Evaluation and Program Manipulation (PEPM 2013), PC member (# %)

(3) PR EEDNMRE - £ / Editor and reviewer for academic journals.

2015 £ E-2018 F£E FHUEFS 25 MERLE] KEY—EXNEF KEEZE (FH)
0B EE-RE BARAYVI Yz T7HEER ZFREAVE2—42YT 72 7) HREEZE (R
)

3. #t& &Mk / Contributions to society
(1) #BEEEN / Educational activities outside university
RERKZEHEFE MEREZE 703) XLAM FEEEERM (2014-2016, HEF)
ECHR - TL—PRIWN—KZ [T0JS5327) FEHHEM (2010-2014, +F)
BEREBEERERZREREIFHER [V by o 7EESR) EEEEEE (2018, %)
RRAZ NMEWmIEEE) FEHEM (2018, %H)
RRIEXRE REARE) FEHEM (2016, 2017, £H)



(2) EERIZEITSH$EE - BE /Instruction and education for industry

Developers Summit 2013 [ ZH G VBB EFE] /AL EE (hF)

4. FREHEEDEBIKR / Research funds/grants received
(1) HEMEEMBIL / Grant-in-Aid for Scientific Research (KAKENHI)
ER29EE-RHM2EE
E AR (C) 17K00007
ERIESNRAKRSEERITE OV I by 7EBEM OB
(AEKERE, FEH)
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5. Ef£RAE - EEWR - ERLFTEFBDOERE
International joint research, collaborative research, and collaborative education

ICFP Programming Contest 2016 (Organizing Chair)
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6. A F$5E / Research supervision

(1) $E%EEE") X+ /List of lectures

1EHRIESE, VI b TEBYESR RIS VS ER, &1
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7. ME - 2 E - £E [ Honors, awards, and prizes
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