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5.0 THE AL/X SYSTEM

Educational Services has been experimenting with a knowledge-
based system called AL/X which is written in Pascal. We
negotiated a one-year license for this software (through the
efforts of Stew Kranz) and had it installed on a VAX system.
AL/X allowed us to "get our feet wet"” quickly, and we found it
both an excellent tool for introducing ourselves to knowledge-
based systems and a highly satisfactory system for demonstrating
basic AI concepts. The program authors describe the software-as
follows (Paterson, 1981).

AL/X (Advice Language/X) 1is a program which allows the
encoding of the rules wused by an expert to solve a
problem and provides an inference engine {a driver pro-~
gram =-- JMH] to use this knowledge to give advice to
th. 1ser. An important characteristic of [this] expert
system is its ability to explain its reasoning.

Much of this work 1is based upon the Prospector consul-
tant system for mineral exploration developed at SRI
International by Richard Duda, Peter Hart, et al. AL/X
has been developed for Intelligent Terminals Ltd. [the
company that currently markets it -- JMH] by John
Reiter, Steve Barth, and Andy Paterson. This work was
done in association with the University of Edinburgh
[Scotland] &and was supported by British Petroleum
Development Ltd.

The aim of the initial project was to develop an expert
system to diagnose the underlying causes of a certain
category of o0il platform shutdowns. AL/X has since
been used to develop expert systems for other diagnos-
tic problems.

AL/X has two distinct components, a knowledge-base and a driver
program. The knowledge-base is a file containing the rules that
will be used to solve the user's problem. These rules, whean
processed by the AL/X program, form an inference network of
“"evidence/hypothesis" relationships. The AL/X program 1itself
acts as both a "knowledge acceptor" during construction of the
inference network and as an interactive <consultant to g=snerate
and explain advice.

5.1 The AL/X Knowledge-Base

The source for generating an AL/X knowledge-base is a sequential
text file that contains a number of <coded hypotheses or
assertions called spaces. These hypotheses have associated with
them numerical degrees of belief and are related to =ach other by
links of various types.
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5.3 A Sample AL/X Application

In an attempt to gain a thorough understanding of AL/X, Stew
Kranz and I developed a sample knowledge-based AI application.
The sections below

o describe the problem that we set out to solve,

® explain how we conceived the database and computed the
values needed by the program,

e provide a partial listing of the coded knowledge-base,
® show part of a sample run, and

e offer a critique of the entire process.

5.3.1 Definition of the Problem

In choosing a sample problem to implement under AL/X, we decided
that the problem had to be

® small enough to allow us to generate a substantial number
of rules in a short amount of time [4],

e large enough to sufficiently test some of the esoteric
AL/X features,

e appropriate for a knowledge-based system (that 1is, we
needed a problem for which users would not answer all
questions with 100% certainty),

e 1in some way relevant to Educational Services.

The problem that we developed was designad to address the fol-
lowing scenario.

Each Monday morning, hundreds of students come ¢to
Bedford and face a single problem: given that they know
what course they are here to take, they must determine
in which <classroom that course is being taujht. 1In
most cases, this problem is easily solvad in on=z of two
ways: elither students find their courses listed on ths
classroom assignment board, or they ask the Registrar
which classroom they should report to,

[4] We learned from others that rule production is . by far the
most difficult and time-consuming task in setting un a
knowledge-based system. The AL/X authors claim that it took
them 12 months to develop the AL/X driver program and 18
months to davelop a 50~-rule database.
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Tabla 8

EXAMPLE OF AL/X XWOWLEDGE-BASE CODE
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space hardware

text description /* your course is a hardware course */
inference prior -3.2
logical definition not software

control context for 1si int prior max
context for procint int prior max
context for army int prior max

context for graphics int prior max

space vax
text description /* your course is about a VAX system */
inference prior -2.4
control context for vaxll750 int prior max
context for vaxll780 int prior max

space vaxll780

text description /* your course is about the Vax-11/780 */
inference prior =-3.5

space internals
text description /* your course is an internals course */
inference prior -8.3 :
control context for opsysint int prior max
context for procint int prior max

space procint
text description /* your course is about processor

) internals */

inference prior -11.5

space procmaint
text description /* your course is about processor
maintenance */
inference prior ~7.6

space b21l4
text description /* Your class is "vAX-11/780 Processor
Internals” in Room B214, */
inference prior ~-13.2
rules antecedents ( hardware pw 2,1 nw -=9.5

vax pw 1.7 nw -=9.5
vaxll730 pw 2.3 nw -=0.4
internals pw 4.3 nw =0.1
procint pw 14.3 nw -0.1
procmaint pw 5.8 nw -N.2 )
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follows the dependent space name in coded form. For example,

"int prior max" means that the degres of the current space nmust
be within the interval of its prior degree and the maximum value
{(+100) for the dependent space to be meaningful,

































