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As information systems have become one of the important infrastructures, the
assurance of dependable software has become an important social and research problem. The aim of
this study is to propose a new principle of higher-order algebra-oriented programming as a basis of
dependable software. For this purpose, | studied the theory of higher-order rewriting systems from
various aspects and developed a Haskell-based analysis tool, SOL, Second-Order Laboratory. Using it,
I have proved the decidability of various computational systems.



1. 000000o0ao
oboboooboooboboobooobooobooooboooobooooboboobooOoooooooobOoooboooon
gooooooooooobooboooobooooooboobooooboooooboo

2. 00000

gobobooooobobobobobobobobbobooboboboboboboooobobobobon
gboboboooboooooooooooboooooooooobooboobobOobooboobOobobOobooon
obooobOoboooboobooboobOoobooboooooboooboboooboboOobooooboOoobooboo 20130000
gbboobooooboobogbooboboobobboobooboboobobooboobobooboboboang
000000000 (Do LIcs)o0oo0o0ooouooooooooo

3. 0Oooono

0000000000000 0000000000DO0000000DO0000000bO00O00o0ooDoOOoOoDOoOon
0000000000000 bO00bO0o0OO0ooOoOoooooOo0ooboOoooboOooo

ddddddddoooooooooooooooooDoOoooODoDooOoDOoOooOOooOOoDoDoooDDoOoODoODODOO
dooDoDo00doooDoO00oooO0oooDoOo0oooo0ooDooooooOooooDDoo0ooooooooon
Function-as-constructor 00 0000 OO0O0O

00000000 DO0DO00O000DO0DbOO0ODO0ODOO0000DO00DO0OO0O0DO0000DOOO0ODO0O0Oo0bOOoDOOoDOn
oooooooooooog

4. 0000

(1) Function-as-Constructor Higher-Unifiction 0D 0000000000000 0O Pruning O Discharging 0 0 O
O000000000D00OD00OHaskelDOODOO0OO0OO0OO0OOO0OODOODODOOOOODOODODOOOOODO
UNIF'17000000

(2) D0ODOO0OO0OOO ACM on Programming Languages 0 0 0 0000000000000 O0OO0OOOOOOO
000000000000 0080UIUD00NUDNO0DNUDNDOOD (decidability)DOOOOOOOOOOOO
O 0 Function-as-Constructor Higher-Unifiction 0000000 OO0 OO General Schema OO OOO0O0OO0OO
0000000000000 0ooooooooooooo SsOL0oD0nDooooooooooooDooon
OoOoOOoOoOoOOO0 ICFP2018000000O

(3) 0000000000000 D0O0D00 UnCALOOOOOOOOOOOOO0OO0ODOOUO BloomO EsikOOOOO
O00000oooooo0o0oooooooo00oooooooo00oooooooooooooooon
0o00do0oooooo0oOoooooooooO0o0o0ooDoOoOoO00UOooODooOoOO00o0OOooooooDon
0000000 Mathematical Structures in Computer Science 000000000

(4 0000000000000 000O0U0OOU0OSOLO0U00OD0OO0DD0U0O0UOUO Confluence Competitoin
2018000000000 0O00O0OO Confluence Competitoin 20180 0000000000000 OOOOOO
OO000 FSCD 2018000000

(5) 0000000000000 O00O0O0U0O00O0O0O0O0O0000O00O0000LD0D00D0ODOOOOOOoOOO
0000000000000000000000000000000000000000000000O0O0000
OO000000DooOo00oooooooosSoLO000oooooooooDoooooooooooooooon
dodoodoo0doo0oooo0oD00DooDoOoo00oDOooDO0DO00oDOooDoOO FLOPS 201800000
Best Paper Award DO OO Q00O



(6) J0O0OU0UUUO0DODODODOOOCOOOOCOCOOUUUU0OODOOOODUUOOO minimal non-terminating
terms( predictive labelling 0 0 0 O General Schema 000000000000 O00D0OOCOO0OOOOOOOOO
oo0ooooo0obooo0oooobo 000D O00oDOOo00OoDOoOo0oDObOOoOoboDbOO

() DOODOO0O0OOO0OOO0OUDO0OUOOUOCOO0OCOO0OOO0O0OOO0O0UDO0OUO0OUDCOO0ODOOOODOOOOOO
O0O00OOHaskelDOOOODOODOOO SOL, Second-Order Laboratory 000000000 O0OOOOODOODO
00000ooo0oo00000ooooo000o0oooooOO0DDODO00000oOooODOoOO0OoOoOoooOoOD
0000000 Journal of Functional 0 Programming 0000000

() OUUUU00D0D0D0OOO0OCOOLOUUUUO0D0OD0OO0OOOOLOUUUO0ODODUD0OD0DODODODOOOOODOUOOoon
O0000ooo000oooo000oooDoOo00000DoOoO0ooooOoODoOoO00ooooOoOOoOooon
OO0000000000 pPolySOLOODOOOUOODODOOODDOODOOOODOODOOODO Science of Computer
Programming 00000000

gobodoboboooboobooooboobooobooboooboobooboobuoobooobooboon
goooo



M. Hamana, T.Abe, K.Kikuchi 187

Polymorphic computation systems: Theory and practice of confluence with call-by-value 2020

Science of Computer Programming 102322
DOl

10.1016/j .scico.2019.102322

M.Hamana 29

How to prove decidablity of equational theories with second-order computation analyser SOL 2019

Journal of Functional Programming e20
DOl

10.1017/50956796819000157

M. Hamana 10818

Polymorphic Rewrite Rules: Confluence, Type Inference, and Instance Validation 2018

Lecture Notes in Computer Science 99-115
DOl

10.1007/978-3-319-90686-7

T. Aoto, M. Hamana, N. Hirokawa, A. Middeldorp J. Nagele, N. Nishida, K. Shintani, and Harald 108

Zankl

Confluence Competition 2018 2018

Leibniz International Proceedings in Informatics (LIPIcs) 32:1--32:5

DOl
10.4230/L1PIcs.FSCD.2018.32




M. Hamana, K. Matsuda and K. Asada 28

The Algebra of Recursive Graph Transformation Language UnCAL: Complete Axiomatisation and 2018
Iteration Categorical Semantics

Mathematical Structures in Computer Science 287-337

DOl
10.1017/5096012951600027X

M. Hamana

Volume 1 Issue ICFP

How to prove your calculus is decidable: practical applications of second-order algebraic
theories and computation

2017

Proceedings of the ACM on Programming Languages

Article No. 22

DOl
10.1145/3110266

M. Hamana 32
A Functional Implementation of Function-as-Constructor Higher-Order Unification 2017
Proc. of International Workshop on Unification 1-5

DOl
10.1145/3110266

M. Hamana

Polymorphic Rewrite Rules: Confluence, Type Inference, and Instance Validation

International Symposium on Functional and Logic Programming 2018

2018




-Klop-Barendregt

35

2018

M. Hamana

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

Shonan Meeting - Diagrammatic Methods for Linear and Nonlinear Systems

2018

M. Hamana

How to Prove Your Calculus is Decidable: Practical Applications of Second-order Algebraic Theories and Computation

International Conference on Functional Programming

2017

M. Hamana

A Functional Implementation of Function-as-Constructor Higher-Order Unification

International Workshop on Unification (UNIF*17)

2017




Makoto Hamana, Tatsuya Abe, Yuito Murase, and Kazuhiko Sakaguchi .

SOL: Second-Order Laboratory

International Confluence Competition 2017

2017

M. Hamana

SOL: A Tool for Proving Decidability of Equational Theories

Shonan meeting on REVERSE EXECUTION IN TESTING - IMPROVING SECURITY AND RELIABILITY

2017

Makoto Hamana home page
http://www.cs.gunma-u.ac.jp/hamana/







