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The co—existence of relational database schemas is an important feature of a database. Today
most information systems consist of applications and relational databases. They continuously
evolve to meet the ever—changing real world. Applications are well supported by the technology
to maintain and operate multiple versions for continuous and iterative development. However, it
is a challenging task in databases to make one relational database schema (source schema) evolve
to a new relational database schema (target schema) and make them co—exist by sharing data for
concurrently running multiple application versions or applications

The existing work proposes the view—based approach to realize the co—existence of relational
database schemas in a database. It gives logically computed view instances of both schemas
transformed from a shared database. Update sharing is realized between view instances through
updates of the database. A data structure of the database is compatible between a database schema
suited for source schema (source-side database schema) and a database schema suited for target
schema (target-side database schema). When updates against view instances of target schema
increase, the source—side database becomes unsuited for view instances of target schema. The
existing work makes data migration into the target—side database based on the target—side
database schema available.

However, there exist three problems. First, a co—existence strategy to specify how to evolve
a schema and which case data is shared between view instances of schemas is limited to the
predefined one, which lacks the flexibility. Second, there is no systematic methodology to
realize co—existence strategies based on the view—based approach. This problem causes difficulty
in designing user intended strategies and realizing them. Especially it is challenging to design
the source—side and target—side database schemas with auxiliary relation names to control update
sharing between view instances of schemas. Third, due to the second problem, there is no
systematic methodology for data migration between the source—side database and the target-side
database for an arbitrary co—existence strategy. This problem makes the co—existence of rela—
tional database schemas with flexible data migration difficult for any co—existence strategies.

In order to make the co—existence of relational database schemas more practical, this the—
sis aims to make co—existence strategies for the co—existence of relational database schemas
programmable by solving the problems mentioned above.

To solve the first problem, we propose a Datalog—based DSL (domain—specific language) to
specify various co—existence strategies. DSL is designed for the following three items: describ—
ing definitions of source schema and target schema, describing schema evolution to specify how

to evolve relations of source schema to a relation of target schema, and describing backward



update sharing to specify how to share updates against a relation of target schema to relations
of source schema. We assume a relationship between source schema and target schema is kept after
schema evolution. Thus update sharing from relations of source schema to a relation of target
schema follows the relationship specified by schema evolution. Furthermore, we introduce a
property, the consistency of updates, and its verification method. We show that the proposed DSL
can describe co—existence strategies of the existing work and other co—existence strategies.

To solve the second problem, we propose methods to systematically derive two types of
bidirectional transformations (BXs for short) from a given co—existence strategy: BX between
source—side or target—side database and view instances of source schema, and BX between source—
side or target—side database and a view instance of target schema.

We define the source—side database schema to consist of base relation names having the same
data structure with relation names of source schema and auxiliary relation names. A key idea of
deriving BXs on the source—side database is that BX between the source—side database and the
view instance of source schema is basically identity mapping between the base relation and the
view instance. BX between the source—side database and the view instances of target schema is
derived so that a co—existence strategy is realized between the base relations and the view
instance of target schema. Auxiliary relations are systematically specified to compute the
updated view instances from the updated base relations and the auxiliary relations without loss
or gain.

To have a database suited for target schema, we define the target—side database schema to
consist of a base relation name having the same data structure with a relation name of target
schema and auxiliary relation names that are different from auxiliary relation names of the
source—side database schema. A key idea of deriving BXs on the target—side database is that
schema evolution is replaced to BXs between target-side database and view instances of source
schema, and backward update sharing is replaced to BX between target—side database and the view
instance of target schema. Auxiliary relations are systematically specified to compute the
updated view instances from the updated base relations and the auxiliary relations without loss
or gain.

We evaluate the usefulness of the proposed methods by showing results of derived BXs and
execution time of writing and reading against view instances of source schema and target schema
Co—existence strategies of the existing work and other co—existence strategies are evaluated

To solve the third problem, we propose a method of data migration based on the derived BXs.
The source—side database is migrated to the target—side database by the following two steps: the
BXs on the source—side database compute view instances of source schema and target schema, then
such view instances are transformed into the target—-side database by the BXs on the target—side
database.

The target—side database is migrated to the source—side database by the opposite operations. We
evaluate the usefulness of the proposed method by showing the execution time of data migration.

Co—existence strategies of the existing work and other co—existence strategies are evaluated
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