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Formalization of Class Structure Extraction through Lifetime Analysis

and Extraction of Structure Design Pattern

Mik10 OHKIt

For an analyst who tries to extract class structures from given requirements specifications for
an application area with which he/she is not familiar, it is usually easier first to extract anal-
ysis elements, such as attributes, methods, and relationships, then to compose classes from
those elements, than to extract entire classes at the same time. This paper demonstrates
how to define the set of operations that can be used to derive lifetime-based class structures,
provided that methods, including their identification names and lifetimes, can be extracted
from given requirements specifications. The latter part of this paper describes an experiment
that validates the defined operations by deriving typical design patterns, and also describes
the differences between my approach and Pree’s meta-pattern approach. Finally, it discusses
the important role of lifetime analysis and an effective style of requirements specifications for

object-oriented system development.
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Fig.1 The software field meta-model.
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Fig.3 The existing style of an analysis element in the
instance space.
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Fig.4 Definition of the algebraic product operation.
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Fig.5 A supper class abstraction operation depending on
the lifetime.
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Fig.6 A substitution rule of the subclass aggregation.
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diagram.
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Fig.9 The system analysis methodology based on the
software field.
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Fig.10 The class structure extracted by applying the
configuration operation that corresponds to the
Adapter pattern.
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Fig.11 The class structure extracted by applying the con-
figuration operation that corresponds to the Bridge
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Fig. 13 The class structure extracted by applying the con-
figuration operation that corresponds to the Com-
posite pattern.
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