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INTROLUCTION

During my visit I engaged in the following activities.

T gawe three lectures, artended and participated in two
"miniworkshops"”, engaged in discussions with several
researchers, and gave an informal presgsgntation cf scme ideas,

due mainly to Bill Wadge, Tfor making improvements to PROLOG,
viezlding @ Tanguage which we call EPILOG. I will descrikze each
of these activit:ies in this report, and also summarise my

impressions aof ICOT.

LECTURES

The first lecture I gave was entitled

"Luc;d, the dataflow programming language’.
In this lect;re I gave an introduction to the main ideas in the
language Lucid, which is a language invented by myself and Bill
Wadge, who is a lecturer at the University of Warwick in
England. The language is quite unusual. I+ is technically a
functional programming ianguage, but to get the best out of it
the programmer should 'think in terms of dataflow, by which I
mean he or she should think in terms of "filters" processing

streams cf datea values. ¢In fact there is a close



correspondence between Lucid programs and dataflow netwerks, and
this was shown in the third lecture.? The language embodies the
concepts of colh recursion ano iteretion, meking .Y natural ta
use by programmers eof either persuasion (after they kave got
used to thinking in terms of filters). I brought several papers
with me concerning Lucid, and the one with the same title as
this lecture is a good introducticn to thess deteflow _deass.

The second lecture was entitled

"Lucid end the tuture of functionali programming”.
It gave a short, embarrassingly naive summary of the present
situation Fig—a-uwis functional programming, how it has
experienced a resurgsnce in popularity since the advent cof ULS]T
and the decrease in the cost of hardware, and then shewed how
Lucid, even though it ig a functicnal programming languasge.,
allows one to write programs that solve problems in an iteratvive

Wy, it was mainvasned thef 15is was an acdvantage, But the
dudience, mainly researchers in functional programming from all
over Japan, were unconvinced, I think.

The third lecture was entitled

"Lucid and dataflow networks”.
It showed how Lucid programs could be represented, very
directly, as dataflow networks. These networks would have to be
implemented an a demand—driven dataflow machine Cfor
efficiencyl. The networks are quite standard, cxcecpt for a
construct to deal with subcomputations, which are handled in a
very ad hoc way by most existing dataflow network languages. It

was claimed that any network of this type could just as easily



be represented as a Lucid program, so that Lucid could
justifiably be taken as the ‘“Ymachine code" of an ebstract

dataflow machine which "runs" suUucn datatiow networsxs.

MINTWORKSHOPS

The first miniworkshop was with the PIM groug of Icor,
that is with Rikio Onai, Noriyoshi Itou, Kanae Masuda and Hajime
Shimizu. Itousan gave a presenitetion of the PIM-D
project,explaining their ideas for designing a dataflow machine
for PROLOG. Then Onsisan explained +the PIM-R project, the
design o©f a reduction machine for PROLOG. There followed a
fruitful discussion of the di fferent designs, mainly
concentrating on clarifying my understanding of them. I did
make a suggestion or two, primarily about PIM--D,

The second miniworkchop was with the PO group, nzmely
with Toshio VYokoi and Toshiaki Kurokawa and three junior
researchers, Takashi Hattori, Ko Sakai and Junichiro Tsuji.
Firstly Vokeisan gave an overview of the Operating System
project and tH;n details were given, Hattorisan talking about
the proposed basic constructs, Tsujisan talking about the the
SIM Window System, one of the proposed sub-systems, and Sakaisan
talking about the proposed programming system. There followed a
discussion the whole prﬁjecf. with me expressing amazement that
the project had to be completed in so short a time, by so few
people. I was relieved to hear that wvarious sub-tasks were
going to be farmed out to the eight companies in Japan who are

involved in supporting ICOT. Mevertheless the overall design



was teo he the responsibility of the PO group, which I felt waos a
gaod idea. Too often, big prejects are rhe responsibility of
large heterogeneous cormitires, wili: disasirous results.
Kurokawasan then talked about the Intelligent
Programming System FProject, which to me is the core of the Fifth
Generation Project. This is a longer term project than the
Cperating Suystenm Proj;ect, and at th2 moment is concerned wath
studying the present state of the art in specification systems
and program synthesis and with decidging what else would be
included in an intelligent programming system. Suggestions
inciude program transformation, optimisation and wverificaticon.
and various applications of log:ec programming, still te be

settled upon.

DISCUSSIONS

The main discussion, apart from those in miniworkshogs,
was that following lecture three, with the functional
programming researchers of Japan. Mfuc h of this centered an
understanding Lucid, with me trying to explain thétﬂthc infinite
sequences in Lucid are notlt just infinite lists, that They are
rgally transparent to the wuser and are a mathematical device
that the user never really bothers about. I den't knoaw how well
this idea came 4across. The discussion mowed on to reduction
machines, and I expressed my opinion that, although Lthey are a
natural way af implementing functional languages and PROLOG, to
me they represent a syntactic, operational way of expressing The

semantics of a language, which leaves much to be desired if



questions of debugging, in particuler, are considersd. As a
denctational semanticist, I tTthink that the meanings of progrdams

should be matrtemaetical sbjects, not Transfermation rules. Such
rules are useful, but they should come after the mathematical
semantics, which should be used to verify that the rules are in

fact valid.

EPILOG

I gave an informal presentation of some ideas of Bill
Wadge or improvements to the language PROLOG. Thozes present
included Yokoisan, Onaisan, Kurokawasan and several others whose
names I have forgottsn. I do neot kave snace here te go inte the
detals of EPILOG, but one of its design objectives is that the
semantics of the language should net be syntactic, that s, not
specified by the results of symbol manipulation. tSee my
previous comments on reduction machines.) The details of EFILOG
have not yet been all worked out, but some written material was
left with Onaisan. I alse talked a little about the possibility
of combining EPILOG and Lucid into a single superset of both

called Epilucid ¢or Lucilog?).

IMPRESSIONS

The main impression that ICOT has left me with is one of
respect, even awe, for the scope of the whole thing. The
project bears all the hallmarks of a carefully considered

enterprise. The details are still a little vague, some would



say based on faith end unreasonable optimism, but the enthkusiasm
for the project is infectious and one can't help having a

sneaking suspicicn that 1t is actuelly going to werk.

Most of the individuel research projects I was given
details of <(and I was given far more details than I expected)
seem to be soundly based. If I have one misgiving it is about
the pervasive use of PROLOG in the system. Even if the language
i8 made more reasonghkle. in. say. an EPILOS-1ike way, it will
not be an efficient language for conventional programming tasks
that do not need PROLOE's nondetsrminism. It coculd be said that
the proposed machines with Iargg numbers of processors will make
PROLOG efficient, hut the fact remeins that thet large number of
processors devoted to a language like Lucid (to mention one that
unaccountably springs to mind) could be SUPER-efficient. I+t is
possible to have both: if your PIM is designed to run Lucid, it
will also rﬁn PROLOGE (though slightly less efficiently than it
runs Lucid perhaps?) and the users of the machine can program in
either - Lucid for determinate programs and PROLOG for

intelligent programs- Just a suggestion.
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