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Research Problem

Various models have been proposed under the name of structured systems development.

They are widely accepted by practising systems developers based of their simplicity of use

and ease of communication. Because of the lack of a theoretical framework, however,

transition from one model to another is arbitrary and can only be done manually. Automatic

development aids tend to be ad hoc and model-dependent. There is a need, therefore, to

provide a unified framework for the structured models.

Background Literature

A brief survey of the literature indicates that there are quite a number of structured models

in common use. Examples are DeMarco data flow diagrams [3, 4, 14], Jackson structure

diagrams [7], Warnier / Orr diagrams [10], and Yourdon structure charts [15] . It has been

found that different structured models are suitable for different situations depending on the

environment [13], emphasis [2], and stage of development [8]. Although transformations

from one model to another are often recommended by authors, they are only done manually.

To solve this problem, a review has been made on the formal models used in computer

science and information systems. Models such as Petri nets [12] , general net theory [11] ,

category theory [9] , and initial algebras [6] , have been studied. The last approach seems the

most suitable for defining a formal view of the structured models. It has a rich mathematical

linkage with category and algebraic theories. But at the same time, the concepts can be stated

in simple terms for systems designers who do not want to be involved with complex theories.

It is much easier to validate the specifications or prove the correctness of programs through

the algebraic formalism. Interpreters for algebraic specifications such as OBJ [5] and Clear

[1] are already available.

Research Design

An algebra is a family of objects that satisfy a formal structure called a signature. Given a

system, we may use different specification methods to describe the processes and their

relationships. Likewise we can define different algebras over the same signature. All these

algebras can be linked up using homomorphisms, or signature-preserving functions. The

homomorphisms enable a systems designer to forget about minor syntactical differences

between individual specification methods, so that he can concentrate on the major issues in a

system. The algebra which has the richest context is called an initial algebra, denoted by T
Σ
.
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It has the property that, given any other algebra to A over the same signature, there exists a

unique homomorphism mapping T
Σ

to A. Because of the guaranteed homomorphisms, the

initial algebra can be used to link up various structured models. An initial algebra will be

defined and linked to DeMarco data flow diagrams, Jackson structure text, and Yourdon

structure charts through homomorphisms and equations. A prototype system to implement

the algebra is being studied. It will run on a Sun workstation under Unix.

Contribution of This Research

As a result of the research, structured specifications can be transformed from one form to

another through homomorphisms and equations. The most suitable model can be chosen for

a target system independent of user familiarity. Algebraic interpreters may be adapted to

validate the specifications. Automatic development aids for one methodology may be applied

to another through transformations.
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