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Abstract

A methodology for the analysis, interpretation and modelling of knowledge
is developed in this thesis - the AIM methodology. This methodology can be used
by a knowledge engineer who has had no involvement with the elicitation
process. The knowledge engineer who carries out the processes of the AlM
methodology is called the knowledge analyst.

As a general description, the AIM methodology presents techniques
together with their advantages and pitfalls in the processes of analysis,
interpretation and modelling. The process of analysis consists of the refinement
of the elicited knowledge. During this process, techniques such as the discourse
analysis are used. The interpretation and modelling processes aim at
representing the domain elements obtained during the analysis process. Models
such as the model of expertise of the KADS methodology are used during the
interpretation and modelling processes.

This research also aims at defining the activities involved in the knowledge
acquisition phase in the development of knowledge-based systems. In this thesis,
knowledge acquisition is considered as a set of processes which comprises not
only the elicitation of knowledge, but also the refinement of the knowledge elicited

through its analysis, interpretation and modelling.
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Chapter 1: Introduction

Knowledge-based systems development has been the subject of many
research studies for several years (Guida and Tasso, 1989; Bramer,
1987;Jackson, 1990). Knowledge-based systems can be distinguished from more
conventional systems because they use representations of human knowledge
instead of algorithmic approaches. They solve problems by heuristics or rules of
thumb simulating human reasoning. They should give solutions to complex
problems and/or give advice on difficult situations that an expert would do if
facing the same circumstances.

One of the most important phases in the development of knowledge-based
systems is the knowledge acquisition process. This is often described as a
difficult and time consuming task (Motta et al., 1989a; Aamodt, 1990; Althoff et
al, 1990). Factors such as the difference between the vocabulary used by experts
and knowledge engineers, and the gap between the knowledge obtained from
experts and the representations in the knowledge base are identified as some of
these difficulties. Several methodologies for building knowledge-based systems
have been considered in the literature (Motta et al., 1989a; Karbach et al., 1989;
Motta et al., 1989b; Wielinga et al.,, 1991). Although none of them has been
identified as the best development solution, the KADS methodology promises to
succeed in several areas where other approaches have failed. Knowledge
acquisition is one of these areas.

The methodology used in this research aims to position knowledge
acquisition as a phase within the development of knowledge-based systems as
well as to establish its main activities. This research considers knowledge
acquisition as the phase which contains the processes of elicitation, analysis,
interpretation and modelling of knowledge. Three of these processes are
described in this methodology: analysis, interpretation and modelling. Together
they comprise the AIM methodology.

The AIM methodology is mainly based on analysis techniques and the
model of expertise of the KADS methodology. The research data set is also an
important part of this study. The domain data set used to evaluate the AIM
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methodology was obtained in the first phase of a research project at Massey
University. The domain area concerns New Zealand dairy production during the
summer-autumn period and involves the main decisions dairy farmers have to
make to maximise their profits and the problems they face when making such
decisions.

The AIM methodology also presents two different functions for the
knowledge engineer. According to Hart (1992), to perform the role of a knowledge
engineer a person should possess such characteristics as good communication
skills, tact and diplomacy, logicality, technical knowledge and domain knowledge.
Having a knowledge engineer with a background in the domain is a crucial point.
It is very important that the expert does not think the knowledge engineer is too
inexperienced or unclear about the domain during the elicitation process.
However, it is difficult for the knowledge engineer to gain a good understanding
of a completely new area in a short period of time and talk to the expert at the
same level of knowledge. This has given rise to the question of who should be
the knowledge engineer, a person with a technical background or a person with
domain expertise.

To address this issue, this methodology considers two different roles for
the knowledge engineer. The first role is responsible for the knowledge elicitation
process and is directly involved with the expert. This person is called the
knowledge elicitor. In this research, two participants of the dairy project played
the role of the knowledge elicitor. The second role of knowledge engineer is
called the knowledge analyst. This person is responsible for all the processes of
the AIM methodology: analysis, interpretation and modelling. The knowledge
analyst is not directly involved with the expert. The author of this thesis played
the role of the knowledge analyst. Although considering the work of the
knowledge elicitors as the input data set, the processes of this methodology are
designed to be performed by the knowledge analyst. A similar view about
different roles for the knowledge engineer is presented by Brule’ & Blount (1989).
The authors mention the advantage of working as a team which contains two

knowledge engineers who would assist each other in the elicitation and analysis

processes.
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In the second chapter the supporting literature is described emphasising
the importance of the knowledge acquisition phase and the different definitions
given to this process. This chapter also focuses on the interchangeable way in
which knowledge acquisition and knowledge elicitation are mentioned in the
literature and explains the modelling approach of the KADS methodology.
Chapter 3 describes the structure of the dairy project and its suitability for a
knowledge-based system. In chapter 4, the AIM methodology developed in this
research is explained. The chapter describes the structure of the AIM
methodology and how the techniques and the model of expertise were used. In
chapter five, the applicability of the AIM methodology is analyzed through a case
study. A discussion of the results of the application of the methodology is also
provided. Chapter six contains the conclusion drawn from the research and the

future work that can be done.




