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Abstract

In 1995, I finished my Ph.D. project which
was focused on the selection of adequate
Knowledge-Representation Systems (KRSs) for
research applications. When I started working
at the Unilever Research Laboratorium in the
position of Knowledge Engineer, my private re-
search question was

Can logic-based KRSs
be used in Knowledge-Based Systems
(KBSs) within the Industrial Unilever
Environment ?

In this paper, I try to answer this question.
The main conclusion is that Description Log-
ies (DLs), a particular type of KRSs, seem 
have appropriate characteristics to represent a
part of the application knowledge. However,
business-oriented issues have to be resolved be-
fore DLs can be used in real-life applications.

1 Knowledge-Based Systems in the
Industrial Unilever Environment

Unilever is one of the world’s largest fast-moving con-
sumer goods manufacturers, with products ranging
from foods and beverages to detergents and cosmet-
ics. Unilever produces a large number of so-called "A"-
brands, i.e., well-known brands of high quality prod-
ucts. Like many multinational corporations, Unilever is
a highly knowledge-intensive company, especially since
it aims to compete on quality rather than on price with
the cheaper "house-brands." In addition to knowledge
related to high-quality products, knowledge of low-cost
production is also crucial for the Unilever Business Or-
ganisation. These aspects require that Unilever’s knowl-
edge is well-managed and applied. In particular, it is vi-
tal to make sure that important knowledge is maintained
and developed further, and can be put to immediate use
when required. One way of ensuring the optimal use
of available knowledge is to encode this knowledge in a
Knowledge-Based System (KBS) that supports Unilever
employees in their tasks. As a result, several KBSs have

been developed. These KBSs cover a wide range of prob-
lem solving types. These problem solving types include
the assessment of recipes, diagnosis of production lines,
scheduling of unit operations, and diagnosis of empirical
processes [Speel and Aben, 1996]. For the design and
realization of these KBSs, a KBS development method-
ology is applied.

2 The CommonKADS Methodology for
KBS development

To ensure that the knowledge is captured effectively
and efficiently, a well-structured methodology is cru-
cial. In Unilever, we have selected the CommonKADS
methodology for developing KBSs [Wielinga et al., 1992],

1[Schreiber et al., 1993]. We are continually drawing up
and refining guidelines for the application of the method-
ology, to ensure that our practical experience in applying
CommonKADS can be shared by others in Unilever.

KBS development is treated in CommonKADS as the
construction of a set of models. Each model describes
a particular aspect of the KBS and of the organization
in which it is to operate. The methodology provides a
set of model templates which need to be filled for a par-
ticular project. The templates are structured in model
components. The structure of the model templates and
components form the basis of reuse in CommonKADS:
(partially) instantiated models or model components can
be reused within and between projects. CommonKADS
distinguishes six model templates [Hoog et al., 1994],
namely the Organization Model, the Task Model, the
Agent Model, the Expertise Model, the Communication
Model, and the Design Model. These models are briefly
described in the following subsections in which three
phases in Unilever KBS development are described.

2.1 Phase 1 in Unilever KBS
Development: Feasibility Study

Before a KBS will be developed, first its feasibility is
studied. The current situation in the particular orga-
nization is analysed in order to propose an appropriate
approach to apply Knowledge Engineering techniques.

1For additional CommonKADS references, we refer to
http://www.swi.psy.uva.nl/projects/CommonKADS/home.html.
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In particular, the tasks carried out in the organization
are identified, together with the knowledge to success-
fully perform these tasks. In addition, "knowledge bot-
tlenecks" are considered which restrain tasks from be-
ing performed successfully. Based on this analysis, rec-
ommendations for improving the current situation are
constructed. Also, relevant information to successfully
launch a KBS in the organization is collected.

The total feasibility study is organized in three Com-
monKADS models, namely the Organizational Model
(analysing the major features of an organization), the
Task Model (describing the relevant tasks), and the
Agent Model (describing the agents, whether human or
non-human, involved in these tasks).

2.2 Phase 2 in Unilever KBS
Development: Knowledge Modeling

After the feasibility of a KBS has been determined and
the recommendations have been approved, a knowledge
model is created. The purpose is to describe a part of
the knowledge and the way it is used for the tasks per-
formed in the organization. The knowledge model is or-
ganized in the CommonKADS Expertise Model (describ-
ing relevant knowledge and problem solving behaviour
at a conceptual level), and the Communication Model
(describing the exchange of information between the dif-
ferent agents). Within the Expertise Model, three types
of knowledge are distinguished:

¯ domain knowledge,
relevant knowledge about the ’systems’ - physical or
not - that tasks in the organization are about. The
knowledge refers to both to specific systems and to
classes of systems;

¯ inference knowledge, knowledge that describes the
basic inferences that we want to make in the domain
knowledge. An inference operates on some input
data and has the capability of producing a new piece
of information as its output;

¯ task knowledge,
knowledge about tasks including both the goal of
the task and the activities that contribute to the
achievement of that goal; Tasks are usually be de-
composed into subtasks, where primitive tasks are
called inferences.

Formal specification languages, such as (ML)~ [Harme-
len and Balder, 1992J and KIF [Ginsberg, 1991] have
been developed to precisely describe the knowledge of
an application. At the moment, Unilever application
knowledge is only expressed informally.

2.3 Phase 3 in Unilever KBS
Development: KBS Design and
Implementation

Finally, a KBS is designed and implemented. In
this phase, the computational realisation of the Exper-
tise and Communication Model is described within the
boundary conditions specified by Organization, Task and

Agent model. The KBS design is included in the Com-
monKADS Design Model [Velde, 1994]. This model de-
scribes the structure of the KBS in terms of the com-
putational mechanisms and representational constructs
that are required to implement the Expertise and Com-
munication Models. Thus, the Design Model is a model
of a KBS solution to a problem in an organization. Of-
ten, this solution is not just a KBS, but a whole pro-
cess within the organization for which the KBS is an en-
abling element. The Design Model is decomposed into
three constituents. First, the platform design specifies
the target hardware and software platform that will be
used. Second, the architecture design refers to the ab-
stract computational structures within which the appli-
cation knowledge is organized. Third, the application
design operates at the conceptual level of ’real-world’
entities and tasks that have to be relalized by the KBS.
For most Unilever KBS applications a PC platform is
required. The software platform is focused on a combi-
nation of Object-Oriented Programming and Rule-Based
Programming. Commercials tools like G2 (of Gensym)
and AionDS (of Platinum) provide useful support dur-
ing the implementation phase. Frequently, these tools
are evaluated and, if necessary, new (combinations of)
tools are selected to become new Unilever standards.

3 Can DLs be used in Unilever KBS
Applications?

During the selection of an adequate programming
paradigm and software platform within the Com-
monKADS Design Model, no attention is paid to KRSs.2

However, I KRSs should be considered since many high-
quality KRSs are available at the moment. Based on the
application requirements, the most adequate program-
ming environment should be selected. In [Speel, 1995],
a number of crucial characteristics are discussed within
this perspective. These characteristics include the ex-
pressive power and the runtime performance. At the
moment, the following optional programming environ-
ments should be considered:

¯ Programming languages, like Prolog, Lisp and
C++;

¯ Commercial software tools supporting an Object-
Oriented and

¯ Rule-Based Programming environment, such as G2
and AionDS;

¯ Logic-based Knowledge-Representation Systems,
such as DLs;

¯ A combination of the previous ones.

In the scope of the DL workshop, it is worthwhile to con-
sider the use of DLs in Unilever KBS applications. Con-
sidering the Unilever KBS development method, DLs

2Instead, attention is paid to functional paradigm, the
object-orientedparadigm and the blackboard paradigm [Velde,
1994].
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should not be applied during the feasibility study or dur-
ing knowledge modeling, but instead during the design
of a KBS. In fact, a DL is one of the candidates during
the selection of a programming paradigm and a corre-
sponding software platform. In order to be selected, a
range of requirements needs to be satisfied. Focusing
on the knowledge to be represented in an application,
DLs do not have the expressive power to deal with (the
dynamic aspect of) task knowledge. However, the infer-
ences available in DLs may capture part of the inference
knowledge of a certain application. For the representa-
tion of domain knowledge, DLs seem to bc adequate, in
particular when knowledge is organized in taxonomies.
DLs are especially useful in growing knowledge fields,
since DLs pay attention to a clear organization of knowl-
edge (using classification) and the maintenance of con-
sistent knowledge bases. This means that DLs in the role
of " Knowledge Base Management Systems" could gain a
crucial place within real-life KBSs. As a result, a hybrid
software platform for Unilever KBSs could consist of:

¯ G2 or AionDS for the representation of task knowl-
edge and inference knowledge;

¯ DLs for the representation of inference knowledge
and domain knowledge;

¯ Conventional Database Systems for the representa-
tion of data and information.

However, many business-oriented characteristics (such as
compatibility towards various hardware platforms, con-
nections to Database Systems, Graphical User Interfaces
and other software, and world-wide support) need to
be worked out before DLs will actually be used in the
Unilever business. The development of BACK++ is a
first step in this direction.
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