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the course of the DAIDA project. What are the implications of founding
information system development on a knowledge base representing a design
history of the system being developed? Putting it another way: what does it
buy us to cast the process of constructing and maintaining information systems
as a knowledge engineering activity?

The first and fundamental implication of the knowledge engineering ap-
proach is that the software development process is rationalized: Decisions can
be grounded on formally represented, commonly agreed upon knowledge
available in one information source. We need to characterize the domains of
knowledge that are brought to bear during information system development,
ranging from the system’s subject matter, the subject world, to the system’s
operational and development environments, the functional and nonfunctional
requirements for the system as much as the generated code. In the case of
DAIDA, this characterization was based on the literature which has dis-
cussed these domains in a piecemeal fashion. Moreover, the characterization
was given concreteness by formalizing samples of knowledge from each world
in the prototype implementation.

A second, related implication of the knowledge engineering approach to
information system development is that concepts need to be provided for
capturing these disparate sources of knowledge. This was achieved in DAIDA
through the adoption of three linguistic levels for requirements, design and
implementation specifications, thereby taking advantage of long term efforts
in database research. In addition, concepts were adopted from software
engineering as well as decision support and cooperative work research for
software development knowledge.

Thirdly, the languages and concepts adopted had to be embedded in a
uniform representational framework on which the design history knowledge
base is grounded. This requirement was tackled in DAIDA by adopting a
knowledge representation language, Telos, which supports the definition of
conceptual models (through metaclasses). As shown in the paper, this feature
of Telos is put into good use in formalizing the concepts deemed appropriate
for capturing the design history of an information system.

Finally, the knowledge engineering framework needs to be embellished
with tools supporting the information system development activity. Several
such tools were explored in detail in the DAIDA project, and are reported
here. Building these tools involved partly original work and partly adoption
of existing research results. The tools suggest particular uses of the knowl-
edge captured in a DAIDA knowledge base. Other tools have also been fitted
into the framework but were studied to a lesser extent in the project.

Much remains to be done in turning the framework adopted by DAIDA into
a viable technology. Firstly, the set of tools supported by the environment
needs to be extended and the tools themselves need to be broadened in their
coverage. Secondly, alternative development methodologies need to be ex-
plored, within a knowledge engineering framework. Thirdly, knowledge base
management tools need to advance to the point where they can support large
knowledge bases (containing, say, one million facts). Finally, knowledge
representation techniques need to be extended and sharpened, particular
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with regard to the representation of nonfunctional requirements, modular
structure of knowledge bases, and organizational knowledge.
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