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This chapter considers the use of specifications such as information
models as the basis for implementations. Where the models are at a
conceptual level, direct mapping to implementations such as databases
is unlikely to produce optimum results. The chapter discusses the use of
model transformations as a way of converting conceptual models to
implementation models. It also introduces an informal categorisation
scheme for transformations. Examples are used throughout. These are
based on the EXPRESS information modeling language that has been
defined as part of ISO 10303. Finally, a brief description of the STEPWISE
model transformation environment is presented.

INTRODUCTION
Computer systems typically involve complex interactions between software

elements and data resources. Current trends in software development favour an
object�oriented approach and consequently are able to make use of concepts such as
abstraction to improve efficiency in design, development and in software mainte-
nance. Data resources in contrast may be implemented in a variety of ways, including
serial files, webs, object-oriented databases and relational databases. The approach
to the design of these data resources is equally varied but rarely makes use of
abstraction as a key concept. In reality, database schemas focus on structure and
implementation detail to ensure that data can be stored and accessed as efficiently as
possible.
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Many industries are highly dependent on large data repositories that are
accessed by a range of software applications. In some of these industries, for example
the chemical, oil, aerospace and automotive industries, the problems of data handling
are compounded by the need for the data to be shared across company boundaries.
One common reason for this is the need to work globally within multi-company
consortia and to work with intricate contractor-supplier chains. In order to achieve
the required degree of interoperability, there needs to be an in-depth understanding
of the semantics and structure of the shared information.

One generic way to address this issue is to define the semantics of the
information that is to be shared at an abstract level and allow implementations to
store and access data in any way that guarantees the accuracy of the representation.
Another, less flexible, solution is again to use an abstract specification of the
semantics but to provide standardised ways of sharing the data. This is the solution
adopted by STEP, the Standard for the Exchange of Product model data (STEP,
1994).

In STEP interoperability is, in theory, achieved using automatically generated
data files and programming interface (PI) calls based on a specification (or informa-
tion model) in EXPRESS (EXPR, 1994) The format of the automatically generated
files is fixed using ISO 10303-21 (P21, 1994); a series of separate standards, such
as the �Standard Data Access Interface specification� (SDAI), ISO 10303-22 (P22,
1994) specify language bindings for the PI. To some degree, this approach assists
interoperability but the insistence on a fixed file format and a predefined program-
ming interface style means that the implementors of tools built on the specification
have no control over issues such as processing efficiency or levels of abstraction in
software development. Furthermore, the STEP standard does not support mappings
for other kinds of implementation, such as databases.

This paper addresses the use of EXPRESS information models as the basis for
implementations where the user has control over the results. The methodology
proposed is based on transforming an EXPRESS model that is intended to help
people understand a given domain, into a model that can be mapped into an
appropriate implementation. The transformation mechanism used retains the origi-
nal domain semantics. The approach will support interoperability to the same extent
that STEP does, but will do so in a much more flexible way.

The following sections set the scene by providing a brief introduction to STEP
and to EXPRESS, and also by considering some industrial uses of EXPRESS
specific to the oil industry. A classification of model types and some examples of
model mapping follow this. Three scenarios are then presented to illustrate the
effects of some specific model transformations. This is followed by a general
categorisation of information model transformation. Finally, a brief description is
given of the STEPWISE software environment that has been developed at the
University of Manchester to support the general model transformation process.
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