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Kokichi Futatsugi



Preface

During his entire professional life, Prof. Kokichi Futatsugi has worked in the
intersection of formal methods and software engineering. He has made funda-
mental scientific contributions to both of these areas and is recognized as an
international leader in both of them.

In formal methods he is one of the founding fathers of the field of algebraic
specification and verification. In 1980 he designed and implemented the first
Japanese algebraic specification language (HISP), one of the very first such lan-
guages in the world with powerful module operations. And in the mid-1980s
he co-designed the OBJ algebraic specification language, at the time the most
advanced language of its type in the world, which has had an enormous impact
in the field of formal methods. In the 1990s he greatly expanded the reach and
impact of algebraic specification and verification by supporting reasoning and
executable formal specification of systems involving algebraic data types, ob-
jects, states, and concurrency through the seamless and elegant integration of
equational, hidden, and rewriting logic in the so-called CafeOBJ “cube.”

The CafeOBJ language and the range of verification methods and tools it
supports —including its support for inductive theorem proving, verification of
behavioral specifications, deductive invariant proof, and reachability analysis
of concurrent systems— has played a key role in both extending and bringing
algebraic specification techniques into contact with many software engineering
applications. In the most recent years, the CafeOBJ approach to formal specifi-
cation and verification has been further advanced under his leadership to achieve
a more intimate integration between theorem proving and model checking, reach
greater automation of proofs, and make further breakthroughs in deductive in-
variant verification.

One of the most appealing strong points of the vision brought to fruition
by Kokichi Futatsugi through all these efforts is the advancement of a style of
executable specification that is in fact, simultaneously, a very simple and in-
tuitive form of declarative programming, and therefore considerably easier to
understand and use by software engineers than other, more arcane formalisms.
This, together with all the above-mentioned formal verification methods and
tools based on such executable specifications, has brought formal methods con-
siderably closer to software engineering practice.

His leadership in the software engineering field includes, but has not been
limited to, all the above-mentioned scientific contributions: He has furthermore
carried out a sustained and impressive effort to connect his formal methods work
with other key areas of software engineering such as object-oriented design and
model-based software development. Furthermore, with his collaborators he has
developed a very impressive array of case studies showing the practical useful-
ness of these methods. He has also been a leading figure in the ICSE community
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as its main Japanese representative over the years, has played a key role in pro-
moting other important international research initiatives such as the ICFEM
conferences that bring together researchers in formal methods and software en-
gineering all over the word, has promoted and edited the proceedings of many
other scientific events, and has served as program chair and/or on steering and
program committees of numerous prestigious international scientific conferences.

In Japan his leadership and influence in formal methods and software engi-
neering have been immense, not only among researchers, but also in bringing
formal methods closer to industrial software practice.

For us it is both an honor and a pleasure to have been able to organize
this event and have edited this volume. The response from the internationally
leading researchers in formal methods and software engineering that we have
invited has been enthusiastic. Thanks to them we have been able to assemble a
remarkable body of research papers that, in different ways, bring out both the
vibrancy of research in this frontier and allude to Kokichi Futatsugi’s remarkable
impact on it. Indeed, we believe that this festive volume and event to honor
Kokichi Futatsugi afford a rather special opportunity for leading researchers at
the intersection of formal methods and software engineering to reflect on and
discuss some of the main research directions in this frontier in the context of the
life-long ideas of one of its leading contributors.

We wish to thank all the contributors to this Festschrift volume and all the
researchers who, through their careful refereeing of the papers, have allowed us
to assemble a volume of very high scientific quality. We also wish to thank Alfred
Hofmann and all the staff at Springer for their warm support and encouragement
of this project from its very inception and for their excellent technical help.
Finally, we are grateful to the Kanazawa Convention Bureau for supporting this
event.

January 2014 Shusaku Iida
José Meseguer

Kazuhiro Ogata
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Ştefan Ciobâcă
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Peter Ölveczky
Leon Osterweil

Iakovos Ouranos
Adrián Riesco
Camilo Rocha
Grigore Roşu
Ralf Sasse
Stephen Skeirik
Mark-Oliver Stehr
Andrzej Tarlecki
Tatsuhiro Tsuchiya
Martin Wirsing
Jianwen Xiang
Hirokazu Yatsu
Min Zhang



Bibliography of Kokichi Futatsugi

(Major English publications in anti-chronological order)

Books Authored or Edited

[1] Futatsugi, K., Jouannaud, J.-P., Meseguer, J. (eds.): Algebra, Meaning, and Com-
putation. LNCS, vol. 4060. Springer, Heidelberg (2006)

[2] Futatsugi, K., Mizoguchi, F., Yonezaki, N. (eds.): ISSS 2003. LNCS, vol. 3233.
Springer, Heidelberg (2004)

[3] Futatsugi, K., Nakagawa, A.T., Tamai, T. (eds.): CAFE: An Industrial-Strength
Algebraic Formal Method. Elsevier B.V. (2000) ISBN: 978-0-444-50556-9

[4] Futatsugi, K., Goguen, J., Meseguer, J. (eds.): OBJ/CafeOBJ/Maude at Formal
Methods 1999, Formal Specification, Proof and Applications. THETA, Bucharest
(1999) ISBN 973-99097-1-X

[5] Diaconescu, R., Futatsugi, K.: CafeOBJ Report - The Language, Proof Techniques,
and Methodologies for Object-Oriented Algebraic Specification, p. 196. World Sci-
entific (1998) ISBN 978-981-02-3513-0 (hardcover)

[6] Torii, K., Futatsugi, K., Kemmerer, R.A. (eds.): Forging New Links, Proceedings
of the 1998 International Conference on Software Engineering, ICSE 1998, Kyoto,
Japan, April 19-25. IEEE Computer Society (1998) ISBN 0-8186-8368-6

[7] Futatsugi, K., Matsuoka, S. (eds.): ISOTAS 1996. LNCS, vol. 1049. Springer, Hei-
delberg (1996)

Journal Articles

[1] Gaina, D., Futatsugi, K.: Initial semantics in logics with constructors. Journal of
Logic and Computation (2013), doi:10.1093/logcom/exs044

[2] Zhang, M., Ogata, K., Futatsugi, K.: Formalization and Verification of Behavioral
Correctness of Dynamic Software Updates. Electr. Notes Theor. Comput. Sci. 294,
12–23 (2013)

[3] Ogata, K., Futatsugi, K.: Compositionally Writing Proof Scores of Invariants in
the OTS/CafeOBJ Method. J. UCS 19(6), 771–804 (2013)

[4] Arimoto, Y., Iida, S., Futatsugi, K.: Formal Verification of Effectiveness of Control
Activities in Business Processes. IEICE Transactions 95-D(5), 1342–1354 (2012)
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[6] Futatsugi, K., Gâinâ, D., Ogata, K.: Principles of proof scores in CafeOBJ. Theor.
Comput. Sci. 464, 90–112 (2012)

[7] Li, Y., Kan, H., Futatsugi, K.: A Note on “On the Construction of Boolean Func-
tions with Optimal Algebraic Immunity”. IEICE Transactions 94-A(9), 1877–1880
(2011)

[8] Kong, W., Ogata, K., Futatsugi, K.: Towards Reliable E-Government Systems
with the OTS/CafeOBJ Method. IEICE Transactions 93-D(5), 974–984 (2010)



XII Bibliography of Kokichi Futatsugi

[9] Ogata, K., Futatsugi, K.: Proof Score Approach to Analysis of Electronic Com-
merce Protocols. International Journal of Software Engineering and Knowledge
Engineering 20(2), 253–287 (2010)

[10] Nakamura, M., Ogata, K., Futatsugi, K.: Reducibility of operation symbols in
term rewriting systems and its application to behavioral specifications. J. Symb.
Comput. 45(5), 551–573 (2010)

[11] Nakamura, M., Ogata, K., Futatsugi, K.: User-Defined On-Demand Matching.
IEICE Transactions 92-D(7), 1401–1411 (2009)

[12] Ogata, K., Futatsugi, K.: Simulation-based Verification for Invariant Properties
in the OTS/CafeOBJ Method. Electr. Notes Theor. Comput. Sci. 201, 127–154
(2008)

[13] Nakamura, M., Kong, W., Ogata, K., Futatsugi, K.: A Specification Translation
from Behavioral Specifications to Rewrite Specifications. IEICE Transactions 91-
D(5), 1492–1503 (2008)

[14] Ogata, K., Futatsugi, K.: Proof Score Approach to Verification of Liveness Prop-
erties. IEICE Transactions 91-D(12), 2804–2817 (2008)

[15] Ogata, K., Futatsugi, K.: Comparison of Maude and SAL by Conducting Case
Studies Model Checking a Distributed Algorithm. IEICE Transactions 90-A(8),
1690–1703 (2007)

[16] Ogata, K., Futatsugi, K.: State Machines as Inductive Types. IEICE Transac-
tions 90-A(12), 2985–2988 (2007)

[17] Kong, W., Ogata, K., Futatsugi, K.: Specification and Verification of Workflows
with Rbac Mechanism and Sod Constraints. International Journal of Software
Engineering and Knowledge Engineering 17(1), 3–32 (2007)

[18] Nakano, M., Ogata, K., Nakamura, M., Futatsugi, K.: CrÈme: An Automatic
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