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SUMMARY

The main activities of my wisit to ICOT were:

) Discussiens with the management of ICOT comcerming their
misaion, and in evaluating ICUT's successes during these last
tem years.

% Discussion with members regarding their research.

4 A talk given at ASTEM in Kyoto and also at ICOT, on my views

of the future of automated proof discovery, the great
successes so far, the barrier that seems to block further real
progress, some work which seewms to show that the barrier can

be breached.

REPORT:

I will briefly discuss each of these activitiss, give my views on how
the whole ICOT project has succeeded, the quality of the individual
research, COnCerns, mmm#ﬁmlﬁ@thmrmﬂ

Dr. Fojita and his colleagues provided an itmosphere which was vexry
conducive to successful commnication.’ The various pecple could
not have bean more (genuinely) friendly, and this helps to seal bomds
batween our countries (and cur research groups) which can ba very
helpful to both sides cver the years, and makes it sasier to ignore
the wrengful Japan-bashing and Amarican-bashing, that sesss to be
resmarging.

The briefings were wall prepared and quite informative.

My firat comments will be general in nature,

I believe that it was an excellent idea to select a gpecific area,

namely LP {logic programming), on which to concentrate. That has helped to
keep a vision before the researchers and has made their scientific

interactions mora effective. Furthermore, I balieve that LP was a
good choica - I believe that more now than I did 10 years agp.

All in all, important gains have been accomplished, and if LP does
indeed emerge as the "vehicle" of the future, then your languages
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(KL1,...) and machines (Pay,...PIM,...) will hold a position of leadership
that will be hard to beat, of value to Japan and to all the world.

I am inpressed by meny of the applications, like chip routing, legal
reascning, etc. (and others that I had no time to hear about).

I do have a concern or two:

Can you attribute these successes to the Choice of LP, or
wonld they have bean attained by any concentrated effort on
langnages and machines, espscially parallel machines?

HBow well will they compate against other parallel languages
sich as parallel C machines and parallel LISPT

I'm sure that you have shown or will show clearly why LP iz making the
crucial difference. If done, then you and your backers, such as me,
can rest assured that the 21st century will be well served.

Secondly, I am very pleased with the size of some of your experiments,
such as the chip routing ona. Unfortunely, I did not have time enough
to ses many other substantial exasples on which you methods have been
tested. Because until cne shows that the methods work on large examples,
some skeptics will refuse to be impressed. If it is a legal system, then
it should handle a large DB of legal rules and precedence; if it is a
theorem prover, them it should prove hard thecrems - and hopefully show
that that can halp with attaining new marketable technology. These remarks
apply to other research groups as well, especially in USA, but you

have been bold emcugh to cast yourselves as the leaders of the next
generation, models for all to follow.

(ne issue that I am NOT concerned abouf is ICOT's level of success in
research of the basic areas of AI. When ICOT was formed it was axpected
by many that it would make great progress in the basic areas of AI such
such as: KB (Knowledge-based) systems, Natural Language

Understanding, Intelligent Data Bases, Pattern Recognition, etc.

Some such sciemtific progress has besn made by you, especially in

KB systems. However, I NEVER believed that such expectations mere
realistic for ICOT or any comparable research laboratory, so I do not
faplt ICOT for its lack of world shaking discoveries in AI. ICOT has
made reascnable progress in these areas, and cutstanding progress

in the LP language and machine development areas.

I alsoc believe that you are wise in making extensive use of foreign
sciantists, to help bring members up to date on certain techniques
that are to be adopted and/or extended. Willingness to listen iz a
valuable trait, not shared by some USA scientific groups.

You have managed to attract the morld's best consultants in most
araas. I wondar if you appraciate the value of Mark Stickel, who is
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Tight at the top of his fiald, but aldo a doar, and ome who knows
practically everything about the important areas of automated
reasoning. I would mot just get his advice on his areas of specialty
such as PTTP, abducticn, bottom—up, but expect to cbtain from him
(humbly stated) wisdom on nearby fields. (Francois Bry also seems bright
and mowledgeable, but I do not kmow him very wall).

The work on the legal adviser seoms very promising to me. [ was
particularly imtrigued with the use of two engines, Inferemce and
Case Based, working together to achieve a goal. (Also the demonstraticm
was wall done and interesting.) As this is tried cn larger, more
realistic situations, I'm sure that changes will be needed, and made,
and this might very well becoms the standard for our courts.
Cartainly some system will. Already a great deal of computing is
used by lawyers buot the next generation systems are yet to arrive.

The Analogical Reascning project, as described by Arima, is intrigoing.
It is still in its infancy but seems to have started with the impertant
idea of formalizing the concepts first. MAlthough researchers often get
mired dosn in the details of such formalization and never emerge to do
interesting things, I feel your group will not fall in that trap.

Logic Program Synthisis, as described by Kawanura, is alsc an isportant
subject for the future. Actually we are talking about implementing

a high-level language. How good is your project? I am not
¥nowledgeable enough to judge. It locks correct. Again, I would
have to ses an example where a few, easy to give, commands by an
non—expart prograper resulted in a reliable and useful piece of code.

I was really ispressed by the papers and presentation of

and Inous and (hta on abduction, mom-menotdnic deduction, bottum-up
reasoning, and linear systems. I beliéve that their work is at the
forefront of that technology and these researchers have made important
contributions, and are getting to be well known. Mark Stickel is the
best judge I kmow for their work.

My technical talks with Fojita-san, Sakai, Stickel, and Bry, were very
stimlating and exciting. I enjoyed them and learmed a lot.

My discussions with Purukava-san ware very interesting alse,
relating to KB language and the Quixote system. This work should
helpdumawhnﬂnrﬂ!ﬂlbeakq;tnmthagmdaufu
systems in Japan and the world. (or will we forever retain LISP and
C for bnilding these impbrtant systems?)

4z for my own lecture (given twice) I identified the worlds best
stand-alone provers: MArgorme’s OTTER, Stickels PTTP, Loveland's
Meteor, Plaisted’s Prover (there are others), and I claimed that they
are "a thousand times" faster than humans on almost all of the
problems in reasoning that we encounter. But alse argued that there
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are important thecrems, especially im higher mathematics, that our
wonderful provers camnot handle. My remarks urged gthars to
maintain confidence that the "barrier” to these hard thecrems can be
“breached,” and described three provers of curs, STRHVE, SIR+VE
Subeet, and SET-VAR that have made some inroads om it.

I also discussed “the most important topic" for the future of automatic
proof discovery, namely Amalogy. Without kmowledge from the past aven
people have trouble with these difficult theorems from mathematics, and
without methods 1ike analogy, people cammot apply that kmowledge. I
stated and eephasized my critarion for success, that cnes should not be
Fleased with a new analogy-prover until it is able to prove all thecrems
proved by eristing provers amd some substantial new onas as wall. Wa
are working on several such difficult examples related to the complstencss
theorem for ground resolution.

I also made some remarks about interactive provers, shat form they

mist have if they are to be accepted and used by professiomal
mathematicians. This is an important sub-area of antematic deduction.

All and a1l I was most pleased with my visit to ICOT, and impressed with

its progress. I also greatly appreciate the kind and stimmlating
atmosphers that I observed there.
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