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Abstract

The normality of classes is important for improving the capabilities of designing and maintaining application
programs (APs). Two key requirements must be met to normalize classes: (1) the lifetime of each attribute value of an
instance should be equal to that of the instance itself, and (2) each attribute value of an instance should have non-transitive
functional dependency on the primary key (PK) of the instance. However, in the actual design of APs, the attribute value
of an instance is often copied to another instance by adding a new attribute that is transitively functionally dependent on
the PK. We refer to this kind of normality-destroying attribute as a “View Attribute.” Since the View Attribute destroys
the normality of the class, it degrades the AP’s designability and maintainability. As a solution to this problem, this paper
proposes a novel application architecture: (1) all classes of the AP’s entity-layer objects are normalized and designed by
existence dependency classes, (2) the AP acquires View Attribute values by tracking the link with “multiplicity = 1,” and
(3) a version management mechanism is implemented to manage the instances so that the attribute value can be obtained
at an arbitrary timing. Using the proposed architecture, the AP can set the pointer to the destination instances as the source
instance is created. As the result, the AP can easily and swiftly acquire the View Attribute values at any given timing. The
experimental evaluation shows that an existence dependency class diagram can be made for an actual specification
document of a public housing management system and that the View Attribute values appearing in the system’s
approximately 40 application forms can be acquired by the proposed method.
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