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Abstract. This articles is a structured bibliography on theorem provers,
approaches to theorem proving, and theorem proving applications in-
spired from Satchmo, the model generation theorem prover developed
in the mid 80es of the 20th century at ECRC, the European Computer-
Industry Research Centre. Note that the bibliography given in this article
is not exhaustive.

Introduction and Contents

This articles is a structured bibliography on theorem provers, approaches to
theorem proving, and theorem proving applications inspired from Satchmo [2],
the model generation theorem prover developed in the mid 80es of the 20th
century at ECRC, the European Computer-Industry Research Centre.

At the time of its development, Satchmo was a rather unusual approach to

first-order logic theorem proving for a couple of reasons:

— Satchmo is a tableau method, i.e. its approach to theorem proving consists

in an exhaustive, although controlled, search for Herbrand models of the
first-order logic theory considered.

The widespread opinion in the theorem proving community at the time
Satchmo has been conceived was that an exhaustive search for Herbrand
models was hopeless. This opinion is well reflected by the following citation
from the introduction of Grard Huet’s thesis [1]:

“Les premier programmes [de preuve auotmatique de théoremes]
réalisés visaient a l'implementation du théoréme de Herbrand, par
génération de trongons initiauz de l'univers de Herbrand d’une propo-
sition. Une telle recherche exhaustive était vouée [’échec, et cette
approche fut abandonnée.”

Satchmo is a tableau method that makes use of the resolution principle [3].
Satchmo seems to have been the first theorem prover to combine a tableau
method with the resolution principle.



— Satchmo is implemented in the high-level programming language Prolog.
Satchmo seems to have been the first reasonably efficient implementation of
a theorem prover in Prolog.

— Satchmo’s implementation in Prolog is extremely short: Its pretty-printed
basic version is only 12 lines long.
Satchmo seems to have been the first theorem prover to exploit specificities
of a high-level programming language and its sophisticated abstract machine
for its implementation.

— Satchmo combines forwards and backwards reasoning.
Satchmo seems to have been the first theorem prover to do so.

Because of this, Satchmo can be seen as a landmark in the history of automated
theorem proving. What is less known, is that Satchmo has also been a landmark
in the history of ECRC, the the European Computer-Industry Research, which
Hervé Gallaire established in Munich in 1983.

Shortly after Satchmo had been conceived, the question was raised within
ECRC and the board of ECRC’s ‘supervisers’ from its shareholder companies
whether such a software should be published, and thus made known to the re-
search community, or kept confidential for an exclusive use within ECRC and its
shareholders. At that time, ECRC had no policy on the publication its research
results.

In the case of Satchmo, the choice was made in favour of publishing it. Ob-
viously, further research inspired by Satchmo as reported in this bibliography
would not have taken place if Satchmo had been kept confidential.

A side effect of the decision to publish Satchmo was to firmly establish that
ECRC'’s research outcomes would be published. This has greatly contributed to
the reputation and success of ECRC as well as of its researchers.

This bibliography is structured as follows:

Articles on Satchmo

— Satchmo-like Theorem Provers

— Formalizations of Satchmo and Satchmo-like Theorem Provers

Search Space Reduction Strategies for Satchmo-like Theorem Provers
Proving Finite Satisfiability with Satchmo-like Theorem Provers

— Generation of Minimal Herbrand Models with Satchmo-like Theorem Provers
— Applications of Satchmo-like Theorem Provers

Miscellaneous

The bibliography given in this article is not exhaustive. However, it should
list the major publications on theorem provers, approaches to theorem proving,
and theorem proving applications inspired from Satchmo. The ommission of a
relevant article does not reflect any negative bias or judgment from the authors.
Instead, an ommission would only reflect that, even in the search engine age,
compiling a complete bibliography remains a time-consuming and error-prone
endeavour.

The authors would be thankful for hints at missing, wrongly cited, or falsely
included articles, for hints at mistakes of any other kind, as well as for any
suggestion for improvements.



2 Articles on Satchmo
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and its Implementation in Prolog. In Proceedings 11th German Workshop on
Artificial Intelligence (GWAI), pages 221-230, Springer-Verlag, 1987.

Rainer Manthey and Frangois Bry. SATCHMO: A Theorem Prover Implemented
in Prolog. In Proceedings of the 9th International Conference on Automated
Deduction (CADE), pages 415-434. Springer-Verlag, 1988.

Frangois Bry and Rainer Manthey. Variationen ber ein Thema: Suchstrategien
und Datenstrukturen fr SATCHMO-Beweiser. In Proceedings of 11. Workshop
Logische Programmierung (WLP), pages 205-216, GMD-Studien Nr. 270, 1995.

Slim Abdennadher, Frangois Bry, Norbert Eisinger, Tim Geisler. The theorem
prover SATCHMO : Strategies, Heuristics and Applications. In Proceedings of
the Journées Francophone de Programmation en Logique € Journée d’étude Pro-
grammation par Contraintes et applications industrielles (JFPLC), pages 349—
352, 1995.

A. von Drach, T. Geisler, S. Panne, and D. Sacher. An Abstract Machine for
Model Generation with PUHR Tableaux (Extended Abstract). Proceedings of
the European Workshop Logics in Articial Intelligence (JELIA), 1996.
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Journées Francophones de Programmation Logique et Programmation par Con-
traintes (JEPLC), 1995.

Francgois Bry and Rainer Manthey. Variationen iiber ein Thema: Suchstrategien
und Datenstrukturen fiir SATCHMO-Beweiser. In Proceedings of 11. Workshop
Logische Programmierung (WLP), 1995.

Alexander von Drach and David Sacher. SatAM — An Abstract Machine for
Model Generation with PUHR Tableaux, Project Thesis, University of Munich,
1998.

Alexander von Drach, Tim Geisler and Sven Panne and David Sacher. SatAM
— Satchmo Abstract Machine (System Description), In Proceedings of the 13.
Workshop Logische Programmierung (WLP), 1998.



3 Satchmo-like Theorem Provers

Ryuzo Hasegawa and Hiroshi Fujita. A Model Generation Theorem Prover in
KL1 Using Ramified-Stack Algorithm. In Proceedings of the 8th International
Conference on Logic Programming (ICLP), pages 535-548, 1991.

Ryuzo Hasegawa, Miyuki Koshimura, and Hiroshi Fujita MGTP: A Parallel
Theorem Prover Based on Lazy Model Generation. In Proceedings of the 11th
International Conference on Automated Deduction (CADE), pages: 776780,
Springer-Verlag, 1992.

Mark E. Stickel. Automated Theorem-Proving Research in the Fifth Genera-
tion Computer Systems Project: Model Generation Theorem Provers. Future
Generation Computer Systems, Volume 9, Issue 2, 1993.

Laurent Herr. E-Satchmo: Introduction de I’Egalité dans le Demonstrateur Au-
tomatique SATCHMO. Technical Report, ECRC, Munich, 1993.

Ryuzo Hasegawa. Parallel Theorem-Proving System: MGTP. In Proceedings of
the International Symposium on Fifth Generation Computer Systems (FGCS),
pages 51-65, 1994.

Ryuzo Hasegawa, and Miyuki Koshimura. An AND Parallelization Method for
MGTP and its Evaluation. In Proceedings of the International Symposium on
Parallel Symbolic Computation (PASCO), pages 194-203, 1994.

B. Beckert and J. Posegga. LeanTAP: Lean, Tableau-Based Theorem Prov-
ing. Proceedings of the 12th International Conference on Automated Deduction

(CADE), Springer-Verlag, 1994.

J. Schumann. Tableau-Based Theorem Provers: Systems and Implementations,
Journal of Automated Reasoning, 1994.

B. Beckert and J. Posegga. LeanTAP: Lean, Tableau-Based Deduction. Journal
of Automated Reasoning, 1995

Ryuzo Hasegawa and Hiroshi Fujita. MGTP: A Model Generation Theorem
Prover in the Concurrent Logic Programming Language KL1. Transactions of
the Information Processing Society of Japan, Volume 37, No. 1, pages 1-12, 1996.
(In Japanese).

Alexander von Drach, Tim Geisler, Sven Panne, and David Sacher. An Abstract
Machine for Model Generation with PUHR Tableaux (Extended Abstract). Pro-
ceedings of the European Workshop Logics in Articial Intelligence (JELIA), 1996.

Slim Abdennadher and Heribert Schiitz. Model Generation with Existentially
Quantified Variables and Constraints. Proceedings of the 6th International Joint



Conference on Algebraic and Logic Programming, pages 256-272, Springer-Verlag,
1997.

M. Paramasivan and D. A. Plaisted. A Replacement Rule Theorem Prover,
Journal of Automated Reasoning, 1997.

Tim Geisler, Sven Panne, and Heribert Schiitz. Satchmo: The Compiling and
Functional Variants, Journal of Automated Reasoning, Volume 18, Issue 2, pages
227-235, 1997.

Jens Otten. ileanTAP: An Intuitionistic Theorem Prover. In Proceedings of the
International Conference on Automated Reasoning with Analytic Tableaux and
Related Methods (TABLEAUX), pages 307312, Springer-Verlag, 1997.

Ryuzo Hasegawa, Hiroshi Fujita, and Miyuki Koshimura. MGTP: A Model
Generation Theorem Prover — Its Advanced Features and Applications In Pro-
ceedings of the International Conference on Automated Reasoning with Analytic
Tableauz and Related Methods (TABLEAUX), Springer-Verlag, 1997.

Alexander von Drach and David Sacher. SatAM — An Abstract Machine for
Model Generation with PUHR Tableaux, Project Thesis, University of Munich,
1998.

Melvin Fitting. leanTAP Revisited. Journal of Logic and Computation. Volume
8, Issue 1, pages 33-47, 1998.

Alexander von Drach and Tim Geisler and Sven Panne and David Sacher. An
Abstract Machine for Model Generation with PUHR, Tableaux. Proceedings of
13. Workshop Logische Programmierung (WLP), 1998.

Alexander von Drach, Tim Geisler and Sven Panne and David Sacher. SatAM
— Satchmo Abstract Machine (System Description), In Proceedings of the 13.
Workshop Logische Programmierung (WLP), 1998.

Heribert Schiitz. Generating Minimal Herbrand Models Step by Step. In Pro-
ceedings of the International Conference on Automated Reasoning with Analytic
Tableaur and Related Methods (TABLEAUX), Springer-Verlag, 1999

Lifeng He. UNSATCHMO: Unsatisfiability Checking by Model Rejection. In
Proceedings of the International Joint Conference on Automated Reasoning (1J-
CAR), 2001.

Lifeng He. I-SATCHMO: An Improvement of SATCHMO, Journal of Automated
Reasoning, Volume 27, Issue 3, pages 313-322, 2001.

Ryuzo Hasegawa, Hiroshi Fujita, and Miyuki Koshimura. A Model Generation
Based Theorem Prover MGTP for First-Order Logic. In Computational Logic:



Logic Programming and Beyond, Essays in Honour of Robert A. Kowalski, Part
11, 2002.

Lifeng He, Yuyan Chao and Hidenori Itoh. R-SATCHMO: Refinements on I-
SATCHMO. Journal of Logic and Computation, Volume 14, Issue 2, pages 117-
143, 2004

Allan Ramsay. Theorem Proving for Constructive A-Calculus. In Proceedings
of the 9th International Conference on Artificial Intelligence: Methodology, Sys-
tems, and Applications (AIMSA), pages 69-79, Springfer-VErlag, 2000.

4 Formalizations of Satchmo and Satchmo-like Theorem
Provers

Peter Baumgartner, Ulrich Furbach, and Ilkka Niemela. Hyper Tableaux. In Pro-
ceedings of the European Workshop on Logics in Artificial Intelligence (JELIA),
pages 1-17, Springer-Verlag, 1996.

Michael Kiihn. Rigid Hypertableaux. In Advances in Artificial Intelligence —
Proceedings of the 21st Annual German Conference on Artificial Intelligence,
pages 87-98, Springer-Verlag, 1997.

Peter Baumgartner. Hyper Tableaux — The Next Generation. In Proceedings of
the International Conference on Automated Reasoning with Analytic Tableaux
and Related Methods (TABLEAUX), Springer-Verlag, 1998.

P. Hirschfeld. Modellgenerierung und Modelleliminierung: Ein Vergleich zweier
Methoden des automatischen Beweisens, Diploma Thesis, University of Bonn,
1999.

Peter Werner. Modellgenerierung und Anfrageauswertung in disjunktiven de-
duktiven Datenbanken. Diploma Thesis, University of Wiirzburg, 1999.

Reiner Hahnle and Bernhard Beckert. Proof Confluent Tableau Calculi. In Pro-
ceedings of the International Conference on Automated Reasoning with Analytic

Tableauzr and Related Methods (TABLEAUX), Springer-Verlag, 1999.

Peter Baumgartner, Norbert Eisinger, and Ulrich Furbach. A Confluent Connec-
tion Calculus. In Proceedings of the 16th International Conference on Automated
Deduction (CADE), Springer-Verlag, 1999.

Frangois Bry and Adnan Yahya. Positive Unit Hyperresolution Tableaux and
Their Application to Minimal Model Generation. Journal of Automated Rea-
soning, Volume 25, pages 35-82, 2000.



Peter Baumgartner. FDPLL — A First-Order Davis-Putnam-Logeman-Loveland
Procedure. In Proceedings of the 17th International Conference on Automated
Deduction (CADE), Springer-Verlag, 2000

Jan van Eijck. Constrained Hyper Tableaux. In Proceedings of the 15th Inter-
national Workshop on Computer Science Logic (CSL), pages 232—246, Springer-
Verlag, 2001.
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2001.
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Springer-Verlag, 2002.

5 Space Reduction Strategies for Satchmo-like Theorem
Provers

D.S. Wilson and D.W. Loveland. Incorporating relevancy testing in SATCHMO.
Technical Report CS-1989-24, Duke University, 1989.

Allan Ramsay. Generating Relevant Models. Journal of Automated Reasoning,
1991.

Slim Abdennadher, Frangois Bry, Norbert Eisinger, Tim Geisler. The theorem
prover SATCHMO : Strategies, Heuristics and Applications. In Proceedings of
the Journées Francophone de Programmation en Logique & Journée d’étude Pro-
grammation par Contraintes et applications industrielles (JEPLC), pages 349—
352, 1995.

Francgois Bry and Rainer Manthey. Variationen iiber ein Thema: Suchstrategien
und Datenstrukturen fiir SATCHMO-Beweiser. In Proceedings of 11. Workshop
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Donald W. Loveland, David W. Reed, and Debra S. Wilson. SATCHMORE:
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Springer-Verlag, 1997.
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SATCHMO. Journal of Logic and Computation, Volume 14, Issue 2, pages 117-
143, 2004

L. F. He, C. Yuyan, N. Tsuyoshi, and I. Hidenori. -.SATCHMORE: an improve-
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6 Proving Finite Satisfiability with Satchmo-like
Theorem Provers
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