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Object Migration under Temporal Constraints and
Its Behavior Modeling

HIDEKI SATO' and AKIFUMI MAKINOUCHIt

In databases based on a multi-aspects object-oriented data model which enables multiple
aspects of a real-world entity to be represented and to be acquired/lost dynamically, Object
Migration (OM) updating membership relationships between an object and classes occurs,
as the properties of the object evolve in its lifetime. Although researches of consistency con-
straints on OM have been conducted to prevent meaningless, or erroneous OM from occurring,
none of them considers temporal relations among aspects of an object. This paper introduces
temporal consistency constraints such as temporal transitional constraints and temporal mul-
tiplicity constraints by extending OM consistency constraints for snapshot databases. To this
end, a temporal interval is attached to each aspect of an object for representing its duration in
the real world. Then, temporal transitional constraints are represented by transitional rules
with conditions representing qualitative/quantitative temporal relations among aspects of an
object. Additionally, temporal multiplicity constraints are represented by object-schemas.
Furthermore, OM behavior models are constructed based on a set of temporal consistency
constraints by specializing OM behavior modeling using Colored Petri Nets (CPN).
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Table 1 Temporal relation definition.
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Fig.1 An object with multiple aspects.
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Fig.2 An example of object migration event.
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Ty : Time point denoting an instant at which an OM occurs.

05 0000 exist 00000
Fig.5 Diagrammatic representation of temporal predicate exist.
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Fig.6 CPN for temporal multiplicity constraint type 1.
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Fig.7 CPN for temporal multiplicity constraint type 2.
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