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l. IntroducLion

| was invited to visit ICOT For a period of threo wooks Froa Honday,
SopLember 20 to Friday, Octobor 10, The main purpose ol the visit sas Lo
work with roscarchoers in the Third Laboralory on tepies relatiog o deducvive
knowledge bases. Specilically, | was Lo present some of my own recent resal g
on indeliniwe inleronce in dedeclive dakabases and was Lo work with Des. [Lah,
Hirakami, Horilia, Niyagaki amd Yokola on woples rolating Lo the design of
the koowledgo baxe sysiems. A socomd purpose For visiling 1G0T was 1o beoome
Familiar with as many of the roscarch arcas as possible.  Soch visios as mine
are, | believe, an invalvable way Cor ICOT o provide dircer and deosi lod
information to relevanl scieatists arcand the world: Lherc 15 & much higher
transler of information and ideas than is possible, lor exanple, 4l conferences
amnd workshops. ICOT is Lo be applauded Tor fUs commilimens Lo Lhe
dissemination of inlormation.

2. I'resentations at [COT

On Friday, September 26, [ gave a lecture Lo the Forkiog Group on
Enowlodge Base Nanagomonl on my work on Iadelinite Inferoneo in Ban=loren
Dedoctive Daiabases.  Although thiz topic is nol ane af the main research
topics prosanlly stodicd in the Third Laboratary, the andiones scomcd vory
interestod and atlenlive and asked some interesting gquastions, bouh specilic
Lo my rescarch and goneral Lo the work of Lhe Thicd Laboratory.

Hosi of the Firsl weak was Lakon wp with folormal prosentations by
rescarchers in the diflferent laboralorios, Thoese inlormal discussions are
an cxcellent way for a visitor Lo get an overall view of ICUT's goals anmd
projacts. | found them very {nformative, and hope that | was also able Lo
make some useful comments Lo & ew of the researchers sven Lhough Lhelr
projects were npol direcily part of Lhe Third Laboratory.

Toward Lhe end of the [irsy weck | alse recieved some presentations
by my colleagues in the Third Laboralory. These, of course, were the most
interesting Lo me, The pesentation on Fiday of the lirsL week by Drs,
Hurakami and Horita spawncd some ideas Lhat led to research during Lhe sccond
woek that [ hepa will be very prefitable fee ICOT as well as For myself, |
continned Lo recieve detailed presentations on the wok of the Third Laboratory
dering the sccomnd week, all ol whieh [ econtinued to find mest interesiing.

Hy only suggestion concorning these presontations is that iL sight
bhe more useful to have the dotailed prescolations of topics dircctly
connecled Lo the visitor and his laboravory Firsty and have the ovorviow
presontations later in the visit., This wonld allow a liwtle more Lime for
col laborative rescarch, In my case, | already knew vhe work of the Thired



labaratory quite well bocawse of visits e my university by Drs, Yokoin

aml Murakami. A dilferont visitor who did aot have chis advantage sighi

b somewhal more anxions Lo "gel dewn Lo work.” O the shole, howover, oy
vigsilL was A groal sueeess, As will be seon by sy remacks in the nogl soeCion
ol this greport, and 1 thoroughly erjoyedd my visit bouh professionally and
porsonally.

3. Coellaboralive Research - Present amd Fuvure

AL the end of the firsi week, Drs. Hurakami and Horita discessed
with me their work on retrieval-by-unilicavion, specilically their
propogals For vnification joins and selecls and related hardware designs.
A&l Lhough their work s in a very early stage [ found it interesting., One
aspect of the wnification join procoss caught my attention and sparked an
idea, The problem in retrjeval by unification {s that a large numbar of
unilication tosts must bhe parformed. Resoarchers in the Thied Laboratory
have alroady recognized this problem and proposed various tochniguos Tor
dealing with in.  In particular, thoy have shown Lhat an extonsion of tha
generality partial order to a total order can be usod te significantly
reduee the aumher of wnilication tesis required for a join or select
operation. However, | noted Lthal Lhe gencrality partial order itscll could
be wsed in addition to the tolal extension Lo roplace a (hopefully large)
munber of wnification tests by a siapler and laster cosputation. This idea
is based on the Tollowing two remarks. [T Ll is an fastance of 2, then
Ll and t2 are wniliable; il L1 and t2 are wniliable and 5i is more gencral
than ti for i=1,2, then 51 and 52 are uniliable and Lheir HGU can be
computed direouly [rom the HGU of ol and 2. | developed whe required
algorithas and doseribed sone of the storage and hardware consequences of
this new approach. [lowever, we have only begur to wnderstand the conseguences
of this idea as it relates to other aspcels of knowledge base management
soltware and hardware. [ think this is a problem where collaboration in
the near Muiture will be very uwselful. [ hope that my extensive background in
Lheoren proving will allow me to provide some additional inzighis into
Lechniques Tor knowledge hasns.

On Thursday of the socond wook, [ mel with Dr, Yokola, presently of
Fuiitsu and loracrely of Lhe Third Laboratory, His ofTorls Lo inplescol
various theorem proving siralegics within the knowledge base schome is
exlremely intercsting to me because my background [or this aroa comes [roa
m previous 15 years work In the area of antomaled deduction. lle doseribuod
several different theorer proving strategies which he could implencat within
the retrieval=by-unification paradigm. lle was concerned aboni Lhe refutation
corpleteness of one of these strategies, a particularly ioportant one, At
First, | thewght this strategy was NOT complete. [llowever, in Lhe procoss of
searching Ter & counterexample we decided that the stratcegy might be sulTicicnl
alter all. [ was then able to map omt & prool of ils complovoncss, which |
wrole in detall that aftermncon. 1 alse deseribed for Dr. Yokola a general
technigue lTor atlacking such completencss prools thal | hope will bhe uselul
te him in the Tuture.

I plan Lo continee collaborating with sombors of the Third Laboralory.
We are ieploventing at my university a deductive database (o precursor ol
deduetive knowledge base), and many of Lhe prohlemss are closely rolaled, |
think it will he usefu! Ter hoth projocts Lo share cur idess and cxporioncos.
I hope thal the priritive ideas on generaliLy begun during my visit can he
Tully developed and pechaps reported in Lthe lileralure,

Une suggestion I have Tor Tuture work at 1COT is Lo develop and then
implesent at least one real-lile, large-scale knowledge base. Such a
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developsent is erucial te the whole Ticld ol knowledge bases in gonoal becausc
me must prove to Lhe general communiiy hat eur ideas really can help solve
preseat and Tuture real-world problems: we sust prove thal our systeas are
not just interesting scicatilic arvifacts, OF course, | am deeply committed
Lo Lhe idea that information systems of Lhe luture will be exactly the kind

of knowledge basos that | and my colleaguos at IGOT are doveloping, A
demonstration system that solves a real neod now will be o greal impetus For
our Field. In addition, there is a very praciical benelisy of having sueh an
cxanple. In many situations in artificial intelligence, it is difTicult or
impossible to provide a concrele analysis of onr techniques. Horeover, of ten
the problems involved wiLh solving 41 applicetions arc nol even evident until
large-scale examples are tried; it is widely accepted now thatl experimenting
with "toy"” problems dees not lead to any real insight. llaving a sample
knowledge base of Lhe size anticipated For the future will be an invaluable
teol for developing techniques and testing ideas. & knowlodge basc with

more than a thowsand rules in addition wo a sizable extensional database would
be oxcellent.  {(Perhaps ane coold starl with a data intonsive oxport sysiom,
that is, one in which there is a large volume of "TaeLs™.) The devolepment of
such a syslea i5 ont of the guestion lor a seall rescarch soiting like a
university, Howaver, ICOT with Lhe help of iLs supporiing compuier companics
does, | believe, have ihe resources Lo develop one or more such systess,  Sueh
development would be an important step lorward Tor research st Lhis point in
our rasearch eflTorLs.

4, Acknowledgements

It has been a great pleasure Lo work with my Tricnds and ool leagnes
in the Third Laboratory. [ have learned a great deal abowy ICOT in general
and about deductive knowledge bases in partieslar. 1 hope alse what | have
boon able o make some small contribuiion Lo the work ol Lhe Third Laboravory
and Lthat | ean continue to do so in the Tuiurc,

I wish o Lhank Dr. Fuchi Tor approving my visit, 1 ae also gravelul
Lo Dr, Tioh, Chiel of the Third Laboratery, lor his ofTerus in arranging my
visit and Tor linding so many interesting places 1o cat lunch. The rescarchers
of the Third Laboratory gave mc many inloresling prosentalions which | greatly
appreciate,  Thoy also gave me and my mothor, who was accompanying me in my
travels, a womlerlul sushi pariy during the First week: i1 will romain as onc
of Lhe most memorable events of my Lrip.

Hr. Rusama deserves a special vole of thanks ler all the arranzoaencs
he made {which wore excellent) and especially for the concern thai he showed
for the wall being of my mother. 1 am most grateful to him Tor his part in
making our stay in Japan sale, comfortable and enjovable.

Finally, my spacial thanks go to my friends Harwo Yokota and Husaki
Hurakami for suggesting that | might visit ICOT when they were at my
university last February. They have gencrously shared their probleons
and ideas with me over the past Few years, and | have enjoved my association
with them. T very sech hope that it continucs.
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