
Preface

Artificial intelligence, or AI, is largely an experimental science--at least as
much progress has been made by building and analyzing programs as by
examining theoretical questions. MYCIN is one of several well-known pro-
grams that embody some intelligence and provide data on the extent to
which intelligent behavior can be programmed. As with other AI pro-
grams, its development was slow and not always in a forward direction.
But we feel we learned some useful lessons in the course of nearly a decade
of work on MYCIN and related programs.

In this book we share the results of many experiments performed in
that time, and we try to paint a coherent picture of the work. The book is
intended to be a critical analysis of several pieces of related research, per-
formed by a large number of scientists. We believe that the whole field of
AI will benefit from such attempts to take a detailed retrospective look at
experiments, for in this way the scientific foundations of the field will
gradually be defined. It is for all these reasons that we have prepared this
analysis of the MYCIN experiments.

The MYCIN project is one of the clearest representatives of the experi-
mental side of AI. It was begun in the spring of 1972 with a set of discus-
sions among medical school and computer science researchers interested
in applying more intelligence to computer programs that interpret medical
data. Shortliffe’s Ph.D. dissertation in 1974 discussed the problem and the
MYCIN program that implemented a solution. In itself, the 1974 version
of MYCIN represents an experiment. We were testing the hypothesis, ad-
vanced in previous work at Stanford, that a rule-based formalism was suf-
ficient for the high performance, flexibility, and understandability that we
demanded in an expert consultation system. The positive answer to this
question is one of the best-known lessons in the history of AI.

In addition to, or rather because of, the original MYCIN program and
the medical knowledge base that was accumulated for that work, many
derivative projects explored variations on the original design. EMYCIN1

is among the best known of these, but there are several others. In this book
we discuss many of the experiments that evolved in the period from 1972

lWe use the name EMYCIN tbr the system that evolved from MYCIN as a framework for
building and running new expert systems. The name stands for "essential MYCIN," that is,
MYCIN’s framework without its medical knowledge base. We have been reminded that E-
MYCIN is the name o[’ a drug that Upjohn Corp. has trademarked. The two names should
not be confused: EMYCIN should not be ingested, nor should E-MYCIN be loaded into a
computer.
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to 1982 based on the 1972-1974 design effort. We have chosen those
pieces of work that, at least in retrospect, can be seen as posing clear
questions and producing clear results, most of which were documented in
the AI or medical literature and in technical reports.

We are taking a retrospective view, so as to restate questions and rein-
terpret results in a more meaningful way than that in which they were
originally documented. Among other things, we now present these pieces
of" work as a collected whole, whereas they were not originally written as
such. Each paper is heavily edited--new sections have been added to put
the work in context, old sections have been deleted to avoid redundancies
and "red herrings," and the entire text has been reworked to fit each paper
into the unified picture. Each part begins with an overview chapter posing
the central question of the section, discussing the implications of the ques-
tion in its historical context, and providing a current framework for inter-
preting the results. Some entirely new papers were prepared specifically
for this book. In addition, we are including several papers and technical
reports that have previously been difficult to find and will therefore be
generally available for the first time.

The last chapter is entirely new and could not have been written until
the experiments were performed. It presents a set of conclusions that we
have drawn from the experimental results. In a sense, the rest of the book
discusses the data that support these conclusions. We believe this book is
unique in its attempt to synthesize 10 years of work in order to demonstrate
scientific foundations and the way in which AI research evolves as key
issues emerge.
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