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SYNONYMS
refinement, abstraction, hierarchies;
clustering, grouping, inheritance

DEFINITION
Generalisation and specialisation are main principles of database modelling. Generalisation maps or groups types
or classes to more abstract or combined ones. It is used to combine common features, attributes, or methods.
Specialisation is based on a refinement of types or classes to more specific ones. It allows developers to avoid
null values and to hide details from non-authorised users. Typically, generalisations and specialisations form a
hierarchy of types and classes. The more specialised classes may inherit attributes and methods from more general
ones. In database modelling and implementation clusters of types to a type that represents common properties
and abstractions from a type are the main kinds of generalisations. Is-A associations that specialise a type to a
more specific one and Is-A-Role-Of associations that considers a specific behaviour of objects are the main kinds
of specialisations.

MAIN TEXT
Specialisation introduces a new entity type by adding specific properties belonging to that type which are different
from the general properties of its more general type. Generalisation introduces the Role-Of relationship or the Is-
A relationship between a subtype and its general type. Therefore, the application, implementation, and processes
are different. For generalisation the general type must be the union of its subtypes. The subtypes can be virtually
clustered by the general type. This tends not to be the case for specialisation. Specialisation is a refinement or
restriction of a type to more special ones. Typical specialisations are Is-A and Has-Role associations. Exceptions
can be modelled by specialisations.
Different kinds of specialisation may be distinguished: structural specialisation which extends the structure,
semantic specialisation which strengthens type restrictions, pragmatical specialisation which allows to separate
the different usage of objects in contexts, operational specialisation which introduces additional operations, and
hybrid specialisations. Is-A specialisation requires structural and strong semantic specialisation. Is-A-Role-Of
specialisation requires structural, pragmatical and strong semantic specialisation.
Generalisation is based either on abstraction or on grouping. The cluster construct of the extended ER model
is used to represent generalisations. Generalisation tends to be an abstraction in which a more general type is
defined by extracting common properties of one or more types while suppressing the differences between them.
These types are subtypes of the generic type. New types are created by generalizing classes that already exist.
Structural combination typically assumes the existence of a unifiable identification of all types. Semantical
combination allows the disjunction of types through the linear sum of semantics. Pragmatical generalisation is
based on building collections whenever applications require a consideration of commonalties.

CROSS REFERENCE
I. DATABASE FUNDAMENTALS

a. Data models (including semantic data models)

REFERENCES
B. Thalheim. Entity-relationship modeling – Foundations of database technology. Springer, Berlin, 2000.
J. H. Ter Bekke. Semantic data modelling. Prentice-Hall, London, 1992.
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SYNONYMS
component abstraction, localisation abstraction, implementation abstraction;
association, aggregation, composition, grouping, specialisation, generalisation, classification

DEFINITION
Abstraction allows developers to concentrate on the essential, relevant or important parts of an application. It
uses a mapping to a model from things in reality or from virtual things. The model has the truncation property,
i.e. it lacks some of the details in the original, and a pragmatic property, i.e. the model use is only justified
for particular model users, tools of investigation, and periods of time. Database engineering uses construction
abstraction, context abstraction and refinement abstraction. Construction abstraction is based on the principles
of hierarchical structuring, constructor composition, and generalisation. Context abstraction assumes that the
surroundings of a concept are commonly assumed by a community or within a culture and focuses on the concept,
turning away attention from its surroundings such as the environment and setting. Refinement abstraction uses
the principle of modularisation and information hiding. Developers typically use conceptual models or languages
for representing and conceptualising abstractions. The enhanced entity-relationship model schema are typically
depicted by an EER diagram.

MAIN TEXT
Database engineering distinguishes three kinds of abstraction: construction abstraction, context abstraction and
refinement abstraction.
Constructor composition depends on the constructors as originally introduced by J. M. Smith and D.C.W. Smith.
Composition constructors must be well founded and their semantics must be derivable by inductive construction.
There are three main methods for construction: development of ordered structures on the basis of hierarchies,
construction by combination or association, and construction by classification into groups or collections. The
set constructors ⊂ (subset), × (product) and P (powerset) for subset, product and nesting are complete for the
construction of sets.
Subset constructors support hierarchies of object sets in which one set of objects is a subset of some other set of
objects. Subset hierarchies are usually a rooted tree. Product constructors support associations between object
sets. The schema is decomposed into object sets related to each other by association or relationship types. Power
set constructors support a classification of object sets into clusters or groups of sets - typically according to their
properties.

Context abstraction allows developers to commonly concentrate on those parts of an application that are essential
for some viewpoints during development and deployment of systems. Typical kinds of context abstraction are
component abstraction, separation of concern, interaction abstraction, summarisation, scoping, and focusing on
typical application cases.
Component abstraction factors out repeating, shared or local patterns of components or functions from individual
concepts. It allows developers to concentrate on structural or behavioral aspects of similar elements of components.
Separation of concern allows developers to concentrate on those concepts that are a matter of development
and to neglect all other concepts that are stable or not under consideration. Interaction abstraction allows
developers to concentrate on those parts of the model that are essential for interaction with other systems or
users. Summarisation maps the conceptualisations within the scope to more abstract concepts. Scoping is
typically used to select those concepts that are necessary for current development and removes those concepts
that do not have an impact on the necessary concepts.
Database models may cover a large variety of different application cases. Some of them reflect exceptional,
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abnormal, infrequent and untypical application situations. Focusing on typical application cases explicitly
separates models for the normal or typical application case from those that are atypical. Atypical application
cases are not neglected but can be folded into the model whenever atypical situations are considered.
The context abstraction concept is the main concept behind federated databases. Context of databases can be
characterized by schemata, version, time, and security requirements. Sub-schemata, types of the schemata or views
on the schemata, are associated by explicit import/export bindings based on a name space. Parametrisation lets
developers to consider collections of objects. Objects are identifiable under certain assumptions and completely
identifiable after instantiation of all parameters.
Interaction abstraction allows developers to display the same set of objects in different forms. The view concept
supports this visibility concept. Data is abstracted and displayed in various levels of granularity. Summarisation
abstraction allows developers to abstract from details that are irrelevant at a certain step. Scope abstraction
allows developers to concentrate on a number of aspects. Names or aliases can be multiply used with varying
structure, functionality and semantics.

Refinement abstraction is mainly about implementation and modularisation. It allows developers to selectively
retain information about structures. Refinement abstraction is defined on the basis of the development cycle
(refinement of implementations). It refines, summarises and views conceptualizations, hides or encapsulates details
or manages collections of versions. Each refinement step transforms a schema to a schema of finer granularity.
Refinement abstraction may be modelled by refinement theory and infomorphisms.
Encapsulation removes internal aspects and concentrates on interface components. Blackbox or graybox
approaches hide all aspects of the objects under consideration. Partial visibility may be supported by
modularisation concepts. Hiding supports differentiation of concepts into public, private (with the possibility to
be visible to ‘friends’) and protected (with visibility to subconcepts). It is possible to define a number of visibility
conceptualizations based in inflection. Inflection is used for the injection of combinable views into the given
view, for tailoring, ordering and restructuring of views, and for enhancement of views by database functionality.
Behavioral transparency is supported by the glassbox approach. Security views are based on hiding. Versioning
allows developers to manage a number of concepts which can be considered to be versions of each other.

CROSS REFERENCE
I. DATABASE FUNDAMENTALS

a. Entity-Relationship Model, Extended Entity-Relationship Model, Object Data Models,
Object Role Modeling, Unified Modeling Language

REFERENCES
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