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Abstract

In the thesis, we discuss (1) lightweight formal methods for component-based software
called LFMB and LFME, (2) the component-based software development using LFMB
or LFME called CBDL, and (3) the support tools of CBDL. Recently, component-based
software development has gained in popularity. The reason for the popularity is that it can
increase software productivity. To increase software productivity, components must be
reused. The obstacles of component reuse are (a) a lack of a consensus about component
usage between component developers and software developers, i.e. component users and
(b) an architectural mismatch. We developed CBDL to eliminate the obstacles. CBDL is
based on the Catalysis approach. The former obstacle is eliminated by specifying business
models and component specifications by using UML diagrams with OCL descriptions and
verifying consistency in the UML diagrams. The former technique is an idea of the
Catalysis approach. The latter technique, i.e. LFMB and LFME, is a contribution of
the thesis. Because LFMB and LFME include automated verification methods of the
consistency, component developers and software developers who are not familiar with the
verification can get the benefit of the verification by using the support tools of CBDL.
The latter obstacle is eliminated by selecting tree architecture that we developed. We can
regard the UML diagrams as specifications specified by a language for programming-in-
the-large. So, in CBDL, moreover, we generate component-based software from the UML
diagrams by combining the connectors specified in the UML diagrams and components of a
component library. Note that the above consistency verification guarantees the correctness
of the connectors. Because the support tools of CBDL are designed as client-server type
software, component developers and software developers can access to the tools through
Internet at any place at any time. To summarize, by using the support tools of CBDL,
we can increase component reuse and correctness of component-based software.
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