W00 R R T P I P O T W A O R SR O A T D W U W0 P W W O U T O e P O O O T G e 00 YN e R o W T T O TR S W N T R T O N O W W e
<< Readinmng: <CREARY>A!/SM,DOC33 62201[7)
301 7=JUL=TT 22157329,17=JUL=T77 22:157129,18=JUL=77 07102225

ZP s T

L} L} . [ L] ] [ L] . * !U. L] L4 L . * [ [ L4 L
THE IMPACT OF HPP=STYLE Al WORK ON SCIENTIFIC METHODOLOGY

We may d1|t1nguish between two rather different forms that an
{nterest im scientific methodology might taket

1, The attempt to provide an sccurate, systematic, and
i1luminating characterization of the scientific practice
of an historically given group of scientists, past or present,

2. The attempt to transform and improve scientific practice in a
given area, prompted by the avai1abi11ty of powerful mew tools,
and guided by the intuitive sense of methodological rightness
of scientists practicing in the given area,

The first of these approaches to the study of methodology (s descriptive,
while the second s primar!!y normative (though the mew, {mproved methods
surely are to be described, with both completeness ard precistion),

While mach of these approaches (s reflected to some degree {n
the Al work done at SUMEX=AIM, it seems to me that the second one is
preponderant, no less interesting phi\oooph(callv than the first, and
potentially much more significant irom a practical point of view, Some
serious description of existing scientific practice is attempted, but
this {s mot pursued beyond the leve! accessible to {ntrospection, and
tends to be used merely as a starting point for improvements, Ever in
s{tustions where the inftial intent is only to make oxisting methods
more fully explicit, the HPP emphasis on high performance {s likely to
legd to transformed methods des{gned to take advantage of the special
abilities of the computer,

In the instances of the second approach that concern us, the
"powerful new tools" are of course the computer and asscciated Al
programming techniayes, New tools gemerally call for echanged methods)
the correct approach to a given problem for an imvestigator armed with a
l!!de rule and two graduate assistants will {n genera) be quite
different from the right approach to the same problem for an
Qﬂvolticator eauipped with a PDP=10 and a research statt of 20, In
effect, one engaged im the effort to develop appropriate mew methods
must somehow elicit from his {nformed "methodological conscience" or
"ceiont1fic intuition” the best way to proceed in the mew situation,
This is no easy task, however, Since the inte)lectual component here
referred to as "methodclogical conscience" seems to be more of a tester
than & generator of new methods, Also, the test {tself 1s not a simple
a prior{ ome, but {nvolves a strong empir{ component, Ome playsible
approach to the generation problem {s to v ew possible mew methods as
mod{fied versions of existing metheds,

Pursued at the lowest leve)l, such methodological emterprises are
hardly distinguishabie from the maim body of scientifie research which,
with regularity {f mot routime, results in the development of mew methods,
But the HPP methodologist typically {s looking for the gemeral in the
particulary he {s especially interested in developing methods whose ramges
of apolicebil{ty extend well bevond the contexts of their development,



So our methodologist is faced with his own practical problem of induetion,
1f he succeeds imn finding methods with demonstrable applicability over &
very wWwide ramge of sublect matters, them he wil)l have contributed mot

]uat to (say) chemica) methodology, but to the methodology (and cerhaps
even the logic) of science,

Consider now, for example, the thesis that "scient{fic discovery
{s neuristic search,” in the context of work on DENDRAL and
Meta=DENDRAL, What ias the statys of this thesis In the Y{ght of the
foregoing discussion? The thesis is nmot the descriptive conclusion of a
careful empir{cal {nvestigation of human discovery processes, since no
suech {nvestigation has been undertaken by the Heuristic Pprogramming
Group, Nor is it merely the assertion of a possibil{ty, the result of a
"sufficiency analys{s" in Newell's sense, Rather, {t Is (or at least
aspires to be) a normative methodological prescrinotion, Whether it (s
Pegarded prfor to the DENDRAL {nvestigations as a preliminary working
hypothesis, or afterwards as a conelusion supported by those _
Investigations, the thesis asserts that, in view of the {nformation
Processing capabilities that are mow becoming available, scientific
discovery OUGHT to be a matter of (computerwaided) heuristic search,
[The 'ought! occurring here {3 that of ratfomality, mot morality,]

, It must, of course, he considered what qualifications (if any)
should be made to this thesis == ar equivalently, how broad an
application of the thesis is Justified by the experience with DENDRAL
and Meta=DENDRAL, It must also be considered whether more specifiec
versions of the thesis can be Supported ==- versions that relate certain
kinds of discovery problem with specific forms or ornanfzations of
heuristie search, And {t must be asked whether a reasonable range of
alternatives to the versions being defended have been concefved,
developed, and allowed to compete fairly, But these {nductive {ssues do
not change the basic nature of the thes{s as a prescription of normati{ve
methodofoOys To the extent that {nvestigators gemerally become
convinged that this preacription is correct and widely applicable on a
Practical basis, scientific discovery will in fact become a matter of
(computer=aided) heuristic search,

I think that similar analyses would be appropriate for most

(though perhaps not quite all) of the methodological theses that Al work
ot SUMEX=AIM might be found to support, If this {s so, then the main
impact of HPPestyle AI work on scient{fic methodology {s the development
of new, improved methods that are precisely tormulated, with some

- Improved understanding of current methods be{ng produced as a o
byeproduct, At the minimum, the new methods may be of quite limited
aPp)icability, and not clearly better tham many plausible but untried
alternatives, At the maximum, they may be contributions to the logie of
science, Needless to say, this {mpact of Al om methodology {s {nm its
earliest stages, being at present far more potential than actual,



