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Chapter ||

DatabaseDesign
Based on B

ElviraLocuratolo, ISTI, Consiglio Nazionale delle Ricerche, Italy

Abstract

Thischapter isdevoted to theintegration of the ASSO featuresin B. ASSO
is a database design methodology defined for achieving conceptual
schema consistency, logical schema correctness, flexibility in reflecting
thereal-lifechangesonthe schema and efficiencyin accessing and storing
information. B is an industrial formal method for specifying, designing,
and coding software systems. Starting from a B specification of the data
structures and of the transactions allowed on a database, two model
transformations are designed: The resulting model, called Structured
Database Schema, integrates static and dynamics exploiting the novel
conceptsof Class-Machineand Specialized Class-Machine. Formal details
which must be specified if the conceptual model of ASSO is directly
constructed in B are avoided; the costs of the consistency obligationsare
minimized. Class-Machines supported by semantic data models can be
correctly linked with Class-Machines supported by object Models.
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| ntroduction

TheB Method (Abrial, 1996) isanindustrial general -purposeformal method
which usesamodel, the Abstract Machine, to encapsul ate afragment of the
statewithin aprovably consistent specification and arefinement theory to
derive correct programs. The direct use of B for developing database
applicationscanleadto several advantagesincludingthepossibility of guaran-
teeing the correctness of the design process; however, it presents some
shortcomings: The B M ethod |l ackstheabstraction mechanismssupported by
thedatabase conceptual |anguages, anditsrefinement hasnot been designed
toobtai nefficient databasei mplementati ons. Specifyingadatabaseapplication
with the B notation is atedious process, since many propertiesimplicitly
declared withinthedatabase conceptual schemasmust beexplicated. Further,
theconsistency proofsaretoo expensive, sincethey must beperformedwith
respect not only to the application constraints, but also to the conceptual
schemaconstraints.

ASSO (Locuratolo, 1997, 2002, 2004; L ocuratolo & Matthews, 1999a, b, ¢)
isaninnovativedatabasedesi gn methodol ogy definedfor achieving conceptual
schemaconsistency, logical schemacorrectness, flexibility inreflectingthe
real-life changes on the schema and efficiency in accessing and storing
information. Thismakesit possibleto overcomesomeinadequaci esof existing
informal methodologies (Batini, Ceri, & Navathe, 1992; Booch, 1994,
Rumbaugh, Booch, & Jacobson, 1999) such asto guaranteethe conceptual
schemaconsi stency andthelogical schemacorrectness. Backgroundinforma-
tionon ASSO canbefoundininitially digointed approachesof work: A former
approachaimed at establishing formal rel ationshi psbetween classesof objects
based on semantic datamodel sand classesof objectsbased on object models.
Theobjectivewasto achievetheflexibility of sesmantic datamodelsandthe
efficiency of the object-oriented database systems. This approach, called
Partitioning Method, was proposed asastatic method in 1992 (L ocuratol o
& Rabitti, 1998). A latter approach aimed at integrating featuresfrom concep-
tual modeling and abstract machinesin order to guarantee the conceptual
schema consistency (Castelli & Locuratolo, 1994). ASSO (Castelli &
Locuratolo, 1995) tried to integrate these two approaches; however, the
proposed model was not suitableto the Partitioning M ethod applicability.
Approaches of study to design the conceptual model of ASSO, called
Structured Database Schema and the ASSO refinement can be found in
Andolinaand Locuratolo (1997) and Locuratolo (1997). The Structured
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