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Foreword

This volume of the Springer Lecture Notes in Computer Science contains most of the
papers submitted, accepted for, and presented at the fourth l.ogic Programming
Conference which took place on July 1 to 3, 1985 in Tokyo.

The first conference was held in March, 1982 in ‘t'sukuba Science City, one month
prior to the foundation of the Institute for New Generation Computer Technology
(ICOT) which sponsored the later conferences. It was felt at that time that since the
interests in Prolog were apparently so prevalent and research work had already been
widely conducted in various institutions throughout Japan, time had come to organize
the Prolog Conference,

For the subsequent years, the name of the conference was changed to "The Logic
Programming Conference '8x", its gsite was moved to Tokyo, and the annual conferences
themselves attracted many high quality papers and active audiences.

The conferences were announced and papers were called for only in Japan. The
original proceedings contained both papersin Japanese and those in English.

Now, for the fourth conference, the papers written in Japarese were translated into
English and all papers published in the present volume were refined.

The last word is my gratitude to authors who contributed their papers for this English
version of the proceedings with additional endeavour and to each member of the
program committee who spent much of his precious time to erganize the conference.

Eiiti Wada
The University of Tokyo
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Architecture and Evaluation of a Reduction-Based Parallel Inference Machine ; PIM-R

Rikie ONAI ! , Hajime SHIMIZU, Kanae MASUDA 2 , Akita MATSUMOTO and Moritoshi ASQ

Institute for New Generation Computer Technology
Mita Kokusai Bldg. 21F, 4-28, Mita 1-Chome, Minato-ku, Tokyo 108, Japan

ABSTRACT

This paper proposes a Reduction-based Parallel Inference Machine : PIM-R and describea the architecture
and its evaluation using two kinds of software simulators. Target languages of PIM-R are Prolog and
Concurrent Prolog. PIM-R executes Prolog programs in OR parallel and Concurrent Proilog programs in
AND parailel. The simulaticn results show that PIM-R i3 able to explcit the parallelism in Prolog and
Concurrent Prolog programs.

1 INTRODUCTION

Currently there are several proposals for parallel inference machine architecture (Moto-okan B4 ; [to 84) and
predicate logic languages (Shapiro 83 ; Clark 84 ; Pereira 84}. We have chosen Prolog and Concurrent
Prolog (Shapirc 83) as the target languages of PIM-R. These have been selected by ICOT as the basze
languages for its Kernel Language version 1 (KL1{84)). The bazic operation of PIM-R consists of paraljel
generation of new resolvents. PIM-R executes Prolog programs in OR parallel and Concurrent Profog
programs in AND parallel. In PIM-R, if a process has multipie goals (the multiple goals, as a whole, are
called the parent process), only the reducible goals, specified by various operators, are copied and reduced.
Each resolvent generated contains a pointer to its parent process; the sclution obtained is returned to the
parent procesa using the pointer. That is, PIM-R executes Prolog and Concurrent Prolog programs by
expanding and reducing a process tree. When the processing ends, the tres is logically deleted.

MNetwork Nodes

Inferenca
Module #1

Structure
Memory
Module

Fig. 1 Conceptual configuration of PIM-R
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