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Bevezetés

A tudas kezelésének kérdése régdta meghatarozd a szoftverfejlesztési kutatasokban.
Ezen kutatasok tobb tertletet is atolelnek, hiszen a knowledge engineering tertletének

eredményei is jelentdsen hozzajarulnak a fejlédéséhez.

Innen szarmazik az ontoldégia fogalma, amely Gruber(10) szerint egy kozos
fogalomrendszer formalis, explicit specifikacidja. Az ontologidk szoftverfejlesztésben torténd
felhasznalasanak szamos elonye van(4, S5, 8). Mivel egy szakterillethez kapcsolodo

koncepciondlis modellt ir le, ezért minden eszkoztdl é€s kornyezettdl fluggetleniil

2

ujrafelhasznélhat6. Ezt elosegiti az is, hogy nem egy konkrét projekthez irédnak, hanem annal

magasabban szinten fogalmazzuk meg azt.

A korabbi megkozelitések zart vilagot feltételeztek, azaz minden olyan entitds €s
tulajdonsag, amit nem adtunk meg a reprezentacidban, nem is létezik. Az ontologidk ezzel
szemben nyilt vilagot reprezentalnak, hiszen az adbrazolt szakteriletek is dinamikusak. Végul,
az ontoldgiak altalaban természetes nyelven (vagy ahhoz kozelallo médon) vannak leirva a
strukturalt informaciokkal szemben, igy megértésiik konnyebb, és kevesebb félreértésre adnak

okot.

Az ismeretek megosztasan tal lehetdség nyilik a leirt modell validalasara is, melynek
segitségével annak inkonzisztens voltat bizonyithatjuk. Dolgozatomban arra teszek kisérletet,
hogy az ODMG 3.0-4s szabvanyhoz(1) készitett ontologia segitségével alatdmasszam a
késziild 4.0-4s szabvanyt bemutaté fehér papir azon allitdsat, mely szerinte elddje

inkonzisztens és nem teljes.

Az ontologia megalkotdsdhoz a REFSENO (Representation Formalism for Software
Engineering Knowledge, 3) nevil, kifejezetten szoftverfejlesztési ontologidk megalkotésara
létrehozott formalizmus adaptalt valtozatat hasznaltam. A kovetkezdkben a szabvany és a
formalizmus révid bemutatdsa utan ismertetem magéat az ontoldgiat, majd az ennek a

segitségével megtalalt hibakat.



Az ODMG 3.0 szabvdny

A szabvany az ODMG (Object Data Management Group) altal kidolgozott
specifikacidk gyljteménye, melyek az objektum-orientalt programnyelvek objektumainak
adatbazisokban torténd perzisztens tarolasdhoz adnak keretet. A tarolas ugynevezett ODMS-
ekben (Object Data Management System) valdsul meg, amelynek két fajtajat killonboztetjiik
meg: az objektumokat kozvetleniil tarolo ODBMS-ek (Object Database Management System)
¢és az azokat convertald és relacios vagy egyéb tipusu adatbazisban tarol6 ODM-ek (Obejct-

To-Database Mapping).

Az ODMG 3.0 szabvany részei a kovetkezok:

Objektum-modell

Objektum-specifikacids nyelv

Objektum-lekérdezo nyelv

Smalltalk, C++, Java nyelvi kotés

Az altalam készitett ontologia az objektum-modellt dolgozza fel. Az objektum-modell
az ODMS-ek szamara megadhaté szemantika fajtajat szabalyozza. Tobbek kozott az

objektumok jellegzetességeit, azok kapcsolatat, elnevezéseit és azonositasat adhatjuk meg.

Napjainkban késziil a szabvany 4.0-as véltozata(14). Ennek egyik feltevése szerint a
3.0-4s szabvany objektum-modellje inkonzisztens €s nem teljes. Dolgozatom célja ennek

megmutatasa az ontologia segitségével.



A REFSENO

A REFSENO (Representation Formalism for Software Engineering Knowledge) egy
formalizmus a szoftverfejlesztési ontologiak 1étrehozésdhoz. A REFSENO-t 1999-ben hozta
létre C. Tautz és C.G. Von Wangenheim olyan céllal, hogy a szoftverfejlesztési tudast

konzisztens €s konnyen érthetd formaban tarolhassak.

A félreérthetéség lecsokkentésére alternativ reprezentacidkat adhatunk meg: szoveges
¢és grafikus modon is megadhatjuk az ontologiat felépitdé elemeket. A formalizmus célja
tovabba a szoftverfejlesztési tudas fogalomrendszerének megalkotasat explicit modon
megadni kilonbozo kornyezetek €s alkalmazas-teriiletek szamara. A koncepcionalis modellek
megosztasa is lehetévé valik, ezaltal megkonnyitve azok kommunikalasat. A REFSENO

segitségével validalhatunk is modelleket.

Egy REFSENO segitségével 1étrehozott ontoldgia a kovetkezo részekbdl all:

Fogalomszotar: a szoftverfejlesztési entitdsok és a modellezési okokbol

bevezetett fogalmak gyiijteménye.

Terminalis attributumok gylijteménye: a szoftverfejlesztési entitasok tarolasat

és kinyerését megadé tulajdonsagok gylijteménye.

Nem-terminalis attributumok gyljteménye: a szoftverfejlesztési entitdsok

kozotti kapcsolatot megadd tulajdonsagok gyljteménye.

A fenti részek megadéasa tablazatos formaban torténik, illetve grafikus alternativa is
van ezekre. Az eredeti REFSENO-specifikacido teret biztosit kiilonb6zé megszoritasok
megadasara a fenti részekkel kapcsolatban. Ezek ismertetésére — terjedelmi okokbol — nem
térek ki. Ruiz ¢és tarsai A proposal for a Software Measurement Ontology(13) cimi
cikkiikben megadnak egy egyszerusitett format a REFSENO-hoz. Itt a fogalmak jellemzése

nevik, 6suk, leirasuk és céljuk, a terminalis attributumoké pedig a fogalom, a név és a leiras,



mig a nem-terminalis attributumoké pedig a név, a kapcsolodd fogalmak €s azok leirasanak

segitségével torténik.

Dolgozatomban az utobbit fogom kovetni, kiegészitésképpen egy 1) oszloppal
mindegyik esetben, amely a részontologiat fogja megadni. Ezek 1étrehozasara azért volt
szitkség, mert az ontologia a feldolgozott modell terjedelme miatt nehezen attekinthetd lenne
teljes egészében. A bemutatas tehat a részontologiak segitségével torténik a tovabbiakban, de

mellékletként megtekinthetd az osztatlan valtozat is.



Az ontologia

Az ontologiat — terjedelmi okokbol - a kovetkezd részekre bontottam:

Tipus részontologia

Objektum részontologia

Literal részontologia

ODMS részontologia

Meta-adat részontologia

Zar részontologia

Ezek tovabbi részeit rendre az adott részontoldgianal ismertetem. A bemutatds modja a
kovetkezd: mindegyik részontoldgiat egy osztalydiagram segitségével abrazolom, ezt a
REFSENO-féle szoveges leiras koveti: a fogalomszotar, a nem-terminalis, kapcsolatokat leiro

attributumok, és — amennyiben tartozik az adott részhez — a terminalis attributumok tablazata.

Az ontologia angol nyelven késziilt, igy az eredeti szabvany szovegét fel tudtam
hasznalni a definiciok megadasdhoz, ezaltal csokkentve a félreérthetéséget. Minden részhez

magyar nyelvil osszefoglaldt is irtam a konnyebb érthetéség kedvéért.



A tipus részontologia

class Type

Literal Ohject

defines-extzmal-charscheristics-for . s
dafines-intarnal-aspects

Specification

lmplementation |

1. dbra: a tipus részontologia

A tipus részontologia az objektum-modellben megadott tipus helyét hatarozza meg:
objektumok és literalok kategorizalasara szolgal. Minden tipushoz tartozik egy specifikacio és
egy vagy tobb implementacid. A séma adja meg, hogy egy ODMS-en beliil milyen tipusok

adottak. A tipus részontologia tovabbi részei:

Specifikacios rész

Implementécios rész

Oroklédési rész



1. Tablizat: A tipus részontologia fogalomszotira

Concept

Superconcept

Definition

Subontology

Type

CONCEPT

Types categorizes objects and literals. All
elements of a given type have a common
range of states (i.e., the same set of
properties) and common behavior (i.e., the
same set of defined operations). A type
has an external specification and one or
more implementations.

Type

Specification

CONCEPT

The specification defines the external
characteristics of the type. These are the
aspects that are visible to users of the type:
the operations that can be invoked on its
instances, the properties, or state variables,
whose values can be accessed, and any
exceptions that can be raised by its
operations.

Type

Implementation

CONCEPT

A type’s implementation defines the
internal aspects of the objects of the type:
the implementation of the type’s
operations and other internal details. An
implementation of an object type consists
of a representation and a set of methods.

Type

2. Tablazat: a tipus részontolégia nem-terminalis attributumai

Name

Concepts Description

Subontology

defines-internal-behavior-for

Type

Implementation -

A type’s  implementation
defines the internal aspects of
the objects of the type.

Type

defines

Schema - Type

An ODMS is based on a
schema that is defined in ODL
and contains instances of the
types defined by its schema.

Type

is-categorized-by

Object - Type

Objects can be categorized by
their types.

Type

is-categorized-by

Literal - Type

Literals can be categorized by
their types.

Type

defines-external-
characteristics-for

The specification defines the

Specification - Type |external characteristics of the

type

Type
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A specifikacios rész

class Type. Specificaticn /

Specification

consists-of

consists-of

. defines

Interface

consists-of

= defines

Crperation

input paremebsrs. aney
culput parameters. By |
result

defings-the-sbstract-state-for

Literal definition

Helationship

defines

can-hesaised-by

* defines

Trawersal path

isresponsiblefor
1

Storage Domain |
QDS

A specifikacid egy tipus kiilsé karakterisztikdjat adja meg(1. Tablazat): az egyedeken
végrehajthato miveletek, az altaluk kivalthato kivételek, illetve az objektumok tulajdonsagai.
Az objektumon kivalthato miiveletek a tipus viselkedési modjat adjak meg, mig az allapotat a

tulajdonsagok altal hordozott értékek jelentik. A tulajdonsagok két fajtaja: az attribitum és a

2, abra: a specifikacios rész
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kapcsolat. A kapcsolatok mindig két tipus kozott definialtak, és szamossaguk szerint lehetnek

1:1, N:1, 1:N és M:N kapcsolatok. A kapcsolatok a bejarasi utjuk segitségével definialtak.

A specifikacionak harom tipusat kiilonbozteti meg a szabvany: interfész, osztaly é€s
literal-definicios specifikacio. Eldbbi egy tipus absztrakt viselkedésmodjat adja meg. Az
osztaly egy olyan interfész, amely az allapotat is specifikalja egy tipusnak. A literal-definicio

egy literaltipus absztrakt allapotat adja meg.

3. Tablazat : a specifikicids rész fogalomszotira

Concept Superconcept Definition Subontology
The wvalues carried by a set of
Property CONCEPT properties defines the state of an|Type.Specification
object.
Attribute Property Defines the abstract state of an object. | Type.Specification

A relationship is defined between two
types, each of which must have
instances that are referenceable by
object identifiers. The ODMS is
responsible  for maintaining the
referential integrity of relationships.
The implementation of relationships is
encapsulated by public operations that
form and drop members from the
relationship, plus public operations on
the relationship target classes to
provide access and to manage the
required referential integrity
constraints.

Relationship |Property Type.Specification

The behavior of an object is defined
by the set of operations that can be
executed on or by the object. An
operation has a name, which can be
overloaded. Operations may have a
list of input and output parameters,
each with a specified type. Each
operation may also return a typed
result. Some operations may return no
value. An operation may have side
effects. The Object Model assumes
sequential execution of operations.

Operation CONCEPT Type.Specification
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Exception

CONCEPT

Operations can raise exceptions, and
exceptions can communicate
exception results. Mappings for
exceptions are defined by each
language binding.

Type.Specification

Interface

Specification

An interface  definition is a
specification that defines only the
abstract behavior of an object type.

Type.Specification

Class

Specification

A class definition is a specification
that defines the abstract behavior and
abstract state of an object type. A class
is an extended interface with
information ODMS schema
definition.

for

Type.Specification

Literal
definition

Specification

A literal definition defines only the
abstract state of a literal type.

Type.Specification

Traversal
path

CONCEPT

A relationship is defined explicitly by
declaration of traversal paths that
enable applications to use the logical
connections between the objects
participating in the relationship.
Traversal paths are declared in pairs,
one for each direction of traversal of
the relationship.

Type.Specification

4, Tablazat: a specifikicids rész terminalis attribatumai

Concept Attribute Description Cardinality Subontology
Attribute | value Attribute has a value. 1 | Type.Specification
Operations may have a list
of input and output
input parameters, each with a
parameter specified type. *
Operations may have a list
. of input and output . .
Operation output parametgrs, each withp a Type.Specification
paramater specified type. *
Each operation may also
return a typed result. Some
operations may return no
result value. 1
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5. Tablazat: a specfikiicios rész nem-termindlis attribatumai

Name Concepts Description Subontology
) Interface - . . . ) )
is-a Specification Interface is a specification. Type.Specification
is-a Class - Interface Class is an interface. Type.Specification

consists-of

Specification -
Property

An external specification of a type
consists of an implementation-
independent, abstract description
of the operations, exceptions, and
properties that are visible to users
of the type.

Type.Specification

consists-of

Specification -
Operation

An external specification of a type
consists of an implementation-
independent, abstract description
of the operations, exceptions, and
properties that are visible to users
of the type.

Type.Specification

consists-of

Specification -
Exception

An external specification of a type
consists of an implementation-
independent, abstract description
of the operations, exceptions, and
properties that are visible to users
of the type.

Type.Specification

defines Interface - Property Interface defines abstract state. Type.Specification
defines Class - Operation Class defines abstract behavior. Type.Specification
Literal definition - Literal definition defines abstract . .
defines Type.Specification
Property state.
Zigjs):é d-by Property - Operation z}r)(;lr)aetrit;: can be accessed by Type.Specification
::ig-etzie-:by Exception - Operation E;)(gre;?[‘i[g;n; can be raised by Type.Specification
is-a Property - Attribute Attribute is a Property. Type.Specification
is-a if:;gﬁ?eshlp i Relationship is a Property. Type.Specification
A relationship is defined explicitly
by declaration of traversal paths
that enable applications to use the
is-defined- |Relationship - logical conne‘ct‘ions‘ betwgen the ) )
by Traversal Path ob]egts participating  in the | Type.Specification
relationship. Traversal paths are
declared in pairs, one for each
direction of traversal of the
relationship.
is- The ODMS is responsible for
responsible- | ODMS - Relationship | maintaining the referential | Type.Specification
for integrity of relationships.
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defines-the Literal definition - A literal definition defines only the . .

abstract- . ) Type.Specification
Literal abstract state of a literal type.

state-for

is-a thergl deﬁmton Literal definiton is a specification. | Type.Specification
Specification

Az implementdcios rész

class Type. lmplementation /

Implementation |
is-determined-by
1 1
defines-implementaticn-mepping-for
oonsists-of Literal definition
is-dherived-by
is-derived-by 1
1
Miethiod Represantation |
1 <
1
is-derivad-from consiste-of is-erivad-from
Liperation
defines
input parameters. avey

Siiouloul ooramelss. Bne
sl

Az implementécios rész a tipus belsé megvaldsitasat szabalyozza. Az implementacio
egy reprezentaciobol €s metodusok egy halmazabol épul fel. Az implementéaciot a nyelvi
kotés hatarozza meg. A reprezentacid a tipus absztrakt allapotabol szarmazé adastruktura,

amely a nyelvi kotés altal jon 1étre. A metodusokat a tipus absztrakt viselkedés modjabol
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szarmaztatja a nyelvi kotés. A nyelvi kotés a literal-definiciok szaméra implementécios

leképezést valosit meg.

C(;::ce Superconcept Definition Subontology
Langua . . . .
ge CONCEPT The 1mp1erpeqtat10n of a type is determined by a Implementation
binding language binding.
The representation is a data structure that is
Repres derived from the type’s abstract state by a
entatio | CONCEPT language binding: For each property contained | Implementation
n in the abstract state there is an instance variable
of an appropriate type defined.
The methods are procedure bodies that are
derived from the type’s abstract behavior by the
language binding: For each of the operations
defined in the type’s abstract behavior a method
is defined. This method implements the
externally visible behavior of an object type. A .
Method | CONCEPT method might read or modify the representation Implementation
of an object’s state or invoke operations defined
on other objects. There can also be methods in
an implementation that have no direct
counterpart to the operations in the type’s
specification.
Name Concepts Description Subontology
is-determined- | Implementation - The 1mp1§mentat10n of a type .
. is determined by a language | Implementation
by Language binding .
binding.
defines- g Each language binding also
. . Language binding - . . .
implementation- | . . defines an implementation | Implementation
: Literal defintion . .
mapping-for mapping for literal types.
An implementation of an
consists-of Implementajuon- object type consists of a Implementation
Representation representation and a set of
methods.
An implementation of an
consists-of Implementation - Method object type consists of a Implementation
representation and a set of
methods.
) Representation - Representation is derived by )
derived-by Language binding the language binding from Implementation
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the type's abstract state.

Methods are derived by the
language binding from the | Implementation
type's abstract behavior.

Method - Language

derived-by binding

Representation is derived by
is-derived-from | Representation - Property |the language binding from | Implementation
the type's abstract state.

Methods are derived by the
is-derived-from | Method - Operation language binding from the | Implementation
type's abstract behavior.
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Az oriklodeési rész

class Type Inheritence

EXTENDS
Relationship

158 Relationship

1
defines-inheritence-for

Uperabion

| dnsut perameien eray
=iogutout peramelers anay
Shipesult

Inheritencs melationship

is-pertof | is Lart-of

o 3

Az 0roklédési rész az objektum-modell 6roklodési szabalyait mutatja be. Egy
oroklédési kapcsolatban mindig két tipus vesz részt: az altalanosabb, a hierarchiaban fentebb
elhelyezkedot Ostipusnak, a specifikusabb, a hierarchidban alacsonyabb szinten 1évé tipust
altipusnak nevezzik. Az 6roklédési kapcsolat két tipusa az ISA-kapcsolat €s az EXTENDS.
Elébbi csak az absztrakt viselkedési mod szdmara definial 6roklddést, mig utdbbi olyan

specialis ISA-kapcsolatnak tekinthetd, amely az absztrakt allapot szamara is biztositja ezt.

Concept Superconcept Definition Subontology
A relationship between two types,
Inheptenc'e CONCEPT 'when‘ one type (the ‘sujbtype) Inheritence
relationship inherits some characteristics of
the other (the supertype).
ISA . . . |Defines the inheritence of )
. . Inheritence relationship . Inheritence
relationship behavior between two types.
Defines the inheritence of
EXTENDS . ) . | behavior and state between two )
. . Inheritence relationship . . Inheritence
relationship types. Applies only to object
types.
Is a part of the inheritence .
Supertype Type relationship and is a type. Inheritence
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Is a part of the

inheritence

relationship and is a type same as

Subtype Supertype it supertype's with additional Inheritence
abstract state or behavior.

Name Concepts Description Subontology
is-a Supertype - Type Supertype is a type. Inheritence
is-a Subtype - Supertype Subtype is a supertype. | Inheritence

Supertype is a part of
is-part-of | Supertype - Inheritence relationship an inheritence | Inheritence
relationship.
Subtype is a part of an
is-part-of | Subtype - Inheritence relationship inheritence Inheritence
relationship.
. ISA relationship - Inheritence .ISA ‘relat1onsh1p 15 an )
is-a . . inheritence Inheritence
relationship . )
relationship.
. EXTENDS relationship - ISA EXT.END.S . )
is-a . . relationship is an ISA |Inheritence
relationship . .
relationship.
defines- ISA  defines  the
inheritence- | ISA relationship - Operation inheritance of | Inheritence
for behavior.
defines- EXTENDS defines the
inheritence- | EXTENDS relationship - Property inheritance of behavior | Inheritence
for and state.
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Az objektum részontologia

class Qbject

Ohject name Object lifetime |

is-mappad-by _
hes has
1
oRs | Dhject Persistent Transient
- stores -
is-generatad-y 1 identifies
W ‘ 1
Identifier Object identifier |
‘ is-unigue-in
1 -

izreprasentation-of

Az objektum részontologia az objektumok jellemzésére szolgal. Az objektumok egy
vagy tobb névvel rendelkeznek, melyek objektumhoz torténd tarsitdsat az ODMS végzi. Az
objektumoknak van élettartama, amely lehet tranziens vagy perzisztens. Elobbi esetben a
foglalt memoria teriiletet a program futtato kornyezete, utobbit az ODMS futasideji
alrendszere kezeli. Az objektumok azonositdsa azonositd segitségével torténik, melynek
reprezentacidja az objektumazonositd. Generalasat az ODMS végzi, egyedisége pedig a

tarolasi teruletre korlatozodik.

Az objektum részontologia tovabbi részei:
Objektumtipusok rész

Kulcs rész

Concept Superconcept Definition Subontology

-20 -




Object

CONCEPT

Object is a basic modelling primitive.
Each object has a unique identifier, a
state and a behavior. An object is
sometimes referred to as an instance
of its type.

Object

Identifier

CONCEPT

Identifies an object in a storage
domain.

Object

Object
identifier

Representation

The representation of the identity of
an object is referred to as its object
identifier. An object retains the same
object identifier for its entire lifetime.
Object identifiers are generated by
the ODMS.

Object

Object
name

CONCEPT

In addition to being assigned an
object identifier by the ODMS, an
object may be given one or more
names that are meaningful to the
programmer or end user.

Object

Object
lifetime

CONCEPT

The lifetime of an object determines
how the memory and storage
allocated to the object are managed.
The lifetime of an object is specified
at the time the object is created.

Object

Persistent

Object lifetime

An object whose lifetime is persistent
is allocated memory and storage
managed by the ODMS runtime
system.

Object

Transient

Object lifetime

An object whose lifetime is transient
is allocated memory that is managed
by the programming language
runtime system.

Object

Name

Concepts

Description

Subontology

has

Object - Object name

Object has one or more object
name

Object

has

Object - Object lifetime

Object has a lifetime.

Object

stores

ODMS - Object

ODMS stores objects

Object

identifies

Identifier - Object

All identifiers of objects in an
ODMS are unique, relative to
each other.

Object

is-generated-
by

Identifier - ODMS

Object identifiers are generated
by the ODMS.

Object

is-unique-in

Identifier - Storage domain

Because all objects have
identifiers, an object can always

be distinguished from all other

Object
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objects within its storage
domain.
is- The representation of the
representation- | Object identifier - Identifier |identity of an object is referred Object
of to as its object identifier.
is-a Persistent - Object lifetime Persistent is a lifetime. Object
is-a Transient - Object lifetime Transient is a lifetime. Object
The ODMS provides a function
mapped-by Object name - ODMS that it uses to map from an Object
object name to an object.

Az objektumtipusok rész

class Object Types

Structured object| Atomic ohject |

Collection ohject

isorderad: boolean
mresduplicatessllowad: boolean |

Az objektumtipusok harom tipusfajtadt mutatna be: a kollekciokat, a strukturalt

objektumokat, €s az atomi objektumokat. Tovabbi részei:

o Kollekciok rész

o Strukturalt objektum rész

Concept Superconcept Definition Subontology
Atomic . Atomic object is an object which is )
object Object user-defined. Object Types
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In the ODMG Object Model, instances
of collection objects are composed of
Collection ‘ dist‘inct elements, each Qf which can be ‘
object Object an instance of an atomic type, another | Object. Types
collection, or a literal type. All the
elements of the collection must be of
the same type.
Structured . All structured objects support the )
object Object Object ODL interfacje. PP Object. Types
Concept | Attribute Description Cardinality Subontology
) Declares the orderedness of
is-ordered .
Collection the object. I )
object are- Object. Types
duplicates- Declares whether the
allowed duplicates allowed. 1
Name Concepts Description Subontology
An atomic object type
is-a | Atomic object - Object is an user-defined Object. Types
object.
is-a | Collection object - Object qulectlon object is an Object. Types
object.
is-a | Structured object - Object (S)Egl;ziured object is an Object. Types
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A kollekciok rész

class Object. Types. Collection /

Atomic object |

Elerment

Literal

oonsiste-of

consists-of

consizts-of consists-of
1
0.~ .‘ A
Object |
Collection object Bag object
isorered boolesn

aAredunlicates-slicwed:. boolesn |

List ubhject

BArray ohject

Dictionary object |

can-be-traversed-Dy

lterator

A kollekciok kulonallo elemekbdl allé objektumok. Ezek az elemek lehetnek atomi
objektumok, literalok, vagy egyéb kollekcidk. Egy kollekcid elemei azonos tipussal kell
rendelkezzenek. A kollekcidk bejarasa iterator segitségével torténik. A kollekciok fajtai: lista,
halmaz, tomb, szotar €s taska. A kollekcidkat jellemzi rendezettségik, €s az, hogy duplikalt

elemek engedélyezettek-e szamara.

Concept Superconcept Definition Subontology
An iterator is a mechanism . )
Iterator CONCEPT . Object. Types.Collection
for accessing the elements
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of a Collection object, can
be created to traverse a
collection.

Set object

Collection objects

A Set object is
unordered  collection
elements, with

duplicates allowed.

an
of
no

Object. Types.Collection

Bag
object

Collection objects

A Bag object is an
unordered collection of
elements that may contain
duplicates.

Object. Types.Collection

List object

Collection objects

A List object is an ordered
collection of elements.

Object. Types.Collection

Array
object

Collection objects

An Array object is a
dynamically sized, ordered
collection of elements that
can be located by position.

Object. Types.Collection

Dictionary
object

Collection objects

A Dictionary object is an
unordered sequence of key-
value pairs with no
duplicate keys.

Object. Types.Collection

Element

CONCEPT

For modelling reasons:
element of a collection.
Can be an instance of an
atomic  type, another
collection, or a literal type.
All the elements of the
collection must be of the
same type.

Object. Types.Collection

Name

Concepts

Description

Subontology

consists-
of

Collection object -
Element

In the ODMG Object Model,
instances  of  collection
objects are composed of
distinct elements, each of
which can be an instance of
an atomic type, another
collection, or a literal type.

Object. Types.Collection

consists-
of

Element - Atomic object

In the ODMG Object Model,
instances  of  collection
objects are composed of
distinct elements, each of
which can be an instance of
an atomic type, another
collection, or a literal type.

Object. Types.Collection
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In the ODMG Object Model,
instances  of  collection
objects are composed of

consists- Elgment-Collectlon distinct elements, each of|Object. Types.Collection
of object . ;
which can be an instance of
an atomic type, another
collection, or a literal type.
In the ODMG Object Model,
instances  of  collection
consists- ‘ o‘pjgcts are composed of ‘ ‘
of Element - Literal distinct elements, each of|Object. Types.Collection
which can be an instance of
an atomic type, another
collection, or a literal type.
g Se‘F object - Collection Se‘F object is a collection Object Types. Collection
object object.
g Bag object - Collection Bag object is a collection Object Types. Collection
object object.
g L1§t object - Collection L1§t object is a collection Object Types. Collection
object object.
g Ar‘ray object - Collection Ar‘ray object is a collection Object Types. Collection
object object.
. Dictionary object - Dictionary  object is a . )
154 Collectiori, oiject collectionyobjectj. Object. Types.Collection
An iterator is a mechanism
can-be- for accessing the elements of
traversed- | Collection object - Iterator | a Collection object, can be | Object. Types.Collection
by created to traverse a

collection.
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A strukturdlt objektum rész

class Object Types. Structured /

Ciliect
Structured ohject|

| consists-of

Tirmestamp

consists-of

A strukturalt objektumok fajtai: datum, intervallum, idé és iddbélyeg (mely egy

datum- és egy idé-objektumbol all).

Concept Superconcept Definition Subontology
Date Structured objects gastgll:l;(t:lt]zi(yi fg:é;g:f;zgﬁgggfe class. Object. Types. Structured
Intervals represent a duration of time and are
Interval Structured objects used to perform some operations on Time Object. Types. Structured
and Timestamp objects.
Times denote specific world times, which are
Time Structured objects internally stored in Greenwich Mean Object. Types. Structured
Time (GMT).
Timestamp Structured objects Tlmestamps consist of an encapsulated Date Object. Types. Structured
and Time.
Name Concepts Description Subontology
is-a Date - Structured object Date is a structured object. Object. Types. Structured
is-a Interval - Structured object Interval is a structured object. Object. Types. Structured
is-a Time - Structured object Time is a structured object. Object. Types. Structured
is-a Timestamp - Structured object Timestamp is a structured object. Object. Types. Structured

consists-of | Timestamp - Date

Timestamps consist of an encapsulated
Date and Time.

Object. Types. Structured

consists-of | Timestamp - Time

Timestamps consist of an encapsulated
Date and Time.

Object. Types. Structured
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A kulcs rész

class Object. Key

oonsists-of

isunigue-in

Simple key

Object

ray-identifies V

A kulcsok a tulajdonsdgok olyan csoportja, amely alkalmas egy objektum
azonositasara. Egyszer( kulcsrdl beszéliink, ha egy tulajdonsagbol all; tobb tulajdonsag esetén

osszetett kulcs a megnevezése. A kulcs egyediségének teriilete a kiterjedése.

Concept Superconcept Definition Subontology

Keys are some property or set of
properties which can identifiy the

Key CONCEPT individual objects by the values they | 02 ectKeY
carry in some cases.
Simple key Key A simple key is a key consists of a Object Key

single property.

A compound key is a key consists of

a set of properties. Object Key

Compund key Key

Name Concepts Description Subontology
In some cases, the individual instances of a type
may- Ak can be uniquely identified by the values they .
identifies Key - Object carry for some property or set of properties. Object Key

These identifying properties are called keys.
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is-unique-

The scope of uniqueness is the extent of the

N Key - Extent i[{yepe; thus, a type must have an extent to have a | Object Key
is-a Simple key - Key Sir}rll.ple key is a key. Object Key
consists-of IS)irr:Ifelret}llwy i A simple key consists of a single property. Object Key
is-a IC(ce);npound key - Compound key is a key. Object Key
consists-of Compound key - A compund key consists of a set of properties. | Object Key

Property
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A literal részontoldgia

class Literal

set

Atomic literal |

Structured literal

“cinarianlest anay

number of slernepts. ot |

dictionary

A literal az objektum mellett a masik modellezési primitiv. Tipusai: az atom literal, a

strukturalt literal és a kollekcioliteral. Utobbi analog az objektumoknal targyaltakkal. A

strukturalt literal fix elemszdmu, melyek mindegyike rendelkezik egy valtozonévvel.

Concept

Superconcept

Definition

Subontology

Literal

CONCEPT

Literal is a basic modelling
primitive.  Literals can  be
categorized by their types. A

literal has no identifier.

Literal

Atomic literal

Literal Types

Numbers and characters are
examples of atomic literal types.
Instances of these types are not
explicitly created by applications,
but rather implicitly exist.

Literal

Collection literal

Literal Types

Analogues to the collection
objects.

Literal

Structured literal

Literal Types

A structured literal, or simply
structure, has a fixed number of
elements, each of which has a

variable name and can contain

Literal
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either a literal value or an object.
set Collection literal Analogous to Set object. Literal
bag Collection literal Analogous to Bag object. Literal
list Collection literal Analogous to List object. Literal
array Collection literal Analogous to Array object. Literal
dictionary Collection literal Analogous to Dictionary object. | Literal
Concept Attribute Description Cardinality | Subontology
The ODMG Object Model
supports the following types of
atomic literals:
* long
* long long
* short
» unsigned long
Atomic literal type » unsigned short 1 Literal
* float
* double
* boolean
* octet
» char (character)
* string
* enum (enumeration)
A structured literal, or simply
number structure, has a fixed I}umber
of of elements, each of which has 1
clements |2 variable name and can
contain either a literal value or
Structured literal an object. - - Literal
A structured literal, or simply
structure, has a fixed number
variables of elements, each of which has|
a variable name and can
contain either a literal value or
an object.
Name Concepts Description Subontology
is-a Atomic literal - Literal Atomic literal is a literal. Literal
is-a Collection literal - Literal Collection literal is a literal. Literal
is-a set - Collection literal set is a collection literal. Literal
is-a bag - Collection literal bag is a collection literal. Literal
is-a list - Collection literal list is a collection literal. Literal
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is-a array - Collection literal array is a collection literal. Literal
dictionary - Collection
literal

is-a Structured literal - Literal Structured literal is a literal. Literal

is-a dictionary is a collection literal. | Literal

Az ODMS részontologia

class ODME

Eroperte|

Relatisnship

Storage Domain |

= oerdinaslity 1
= pardinelib 3

\

iz-respansiole-for

the-set-of-all-instanos-of

definad-in

1
is-categorized-by

stores \&

is-based-on »

is-tsad-by

i-information-sbout

Wetadata

is~defined-by

*

defines

Az ODMS egy tarolasi tertlet, mely objektumok tarolasara szolgal és a séman alapul.
A séma az objektum tarolasanak strukturajanak megadasahoz meta-adatokat hasznal. A meta-
adat objektumokrdl szo6ld informacié. A séma altal megadott tipusok osszes példanyat

kiterjedésnek nevezzik, mely egy ODMS-en belul definialt.
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Concept | Superconcept Definition Subontology
ODMS is Object Data Management
System. An ODMS stores objects,
ODMS | CONCEPT enabling them to be shared by multiple ODMS
users and applications.
An ODMS is based on a schema that is
Schema |CONCEPT defined in ODL and contains instances | ODMS
of the types defined by its schema.
The extent of a type is the set of all
Extent CONCEPT instances of the type within a particular  ODMS
ODMS.
Storage | NCEPT ODMS
domain
Metadata is descriptive information
about persistent objects that defines the
schema of an ODMS. Metadata is used
Metadata | CONCEPT by the ODMS to define the structure of ODMS
its object storage, and at runtime, guides
access to the ODMS’s persistent objects.
Name Concepts Description Subontology
An ODMS is based on a schema that
is defined in ODL and contains
defines Schema - Type instances of the types defined by its ODMS
schema.
is-based-on ODMS - ODMS is based on a schema. ODMS
Schema
The extent of a type is the set of all
;E:{:EE:::_;H_ Extent - Type |instances of the type within a|ODMS
particular ODMS.
Extent - The extent of a type is the set ef all
defined-in ODMS instances of the type within a|ODMS
particular ODMS.
The extent of a type is the set of all
consists-of Extent - Object |instances of the type within a|ODMS
particular ODMS.
o ‘ Metadata - Metadata is descriptive information
is-information-about Object about persistent objects that defines | ODMS
the schema of an ODMS.
Schema - Metadata is descriptive information
is-defined-by Metadata about persistent objects that defines | ODMS

the schema of an ODMS.
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Metadata is used by the ODMS to

) Metadata - define the structure of its object
is-used-by ODMS storage, and at runtime, guides access ODMS
to the ODMS’s persistent objects.
ODMS -
is-a Storage ODMS is a storage domain. ODMS
domain
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A meta-adat részontologia

class Metadata

Wisitor

QDL Schema
Repository

Specifier

dispatches

Mets object |

< oname ohar
comment char |

Metadata

A
forms-the-base-type-for

Constant

A meta-adatok az ODL sémataroldban helyezkednek el A meta-adatok koz¢ tartoznak
a metaobjektumok, az érvényességi tartomany, a latogatd, az operandus €s a specifikald. Az
érvényességi tartomanyok névadasi hierarchiat adnak meg a metaobjektumok szamara. A
definialé érvényességi tartomanyok ezek specialis esetei, amelyek mas metaobjektumokat is
tartalmazhatnak, azokat kezelni tudjak operatoraik segitségével. A modulok ezek specialis
esetel, amelyben a definialas a modulokra vonatkozik. Ezek kozé tartozik az ODL sématarolo

is. A latogatok a meta-objektumok tarolobeli bejarasdhoz biztositanak kapcsolasi
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mechanizmus. A konstansok segitségével statikus modon rendelhetiink nevekhez értékeket a

taroléban. Az operandusok ehhez biztositanak alaptipust.

Concept

Superconcept

Definition

Subontology

ODL Schema
Repository

Modul

Metadata is stored in an ODL
Schema Repository, which is also
accessible to tools and applications
using the same operations that
apply to user-defined types.

Metadata

Meta object

Object

Subclasses of MetaObject
interface.

Metadata

Scope

CONCEPT

Scopes define a naming hierarchy
for the meta objects in the
repository.

Metadata

DefiningScope

Scope

DefiningScopes are Scopes that
contain  other meta  object
definitions wusing their defines
relationship and  that  have
operations for creating, adding, and
removing meta objects within
themselves.

Metadata

Visitor

CONCEPT

Visitors provide a convenient
“double dispatch” mechanism for
traversing the meta objects in the
repository.

Metadata

Modul

Meta object,
DefiningScope

Modules are DefiningScopes that
define operations for creating
modules and interfaces within
themselves.

Metadata

Specifier

Interface

Specifiers are used to assign a
name to a type in certain contexts.

Metadata

Operand

Interface

Operands form the base type for all
constant values in the repository.

Metadata

Constants

Meta object

Constants provide a mechanism for
statically associating values with
names in the repository. The value
is defined by an Operand subclass
that is either a literal wvalue
(Literal), a reference to another
Constant (ConstOperand), or the
value of a constant expression
(Expression). Each constant has an
associated type and keeps track of
the other ConstOperands that refer

Metadata
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to it in the repository. The value
operation allows the constant’s
actual value to be computed at any
time.

Concept Attribute Description Cardinality Subontology
Meta name Meta objects have names. 1
. Meta objects stores Metadata
object
comment comments. 1
Name Concepts Description Subontology
) . Metadata - ODL Metadata is stored in an ODL Schema
is-stored-in . . Metadata
Schema Repository Repository.
is-a Meta object - Meta object is a metadata. Metadata
Metadata
is-a Scope - Metadata Scope is a metadata. Metadata
is-a Visitor - Metadata Visitor is a metadata. Metadata
is-a Operand - Metadata | Operand is a metadata. Metadata
is-a Specifier - Metadata | Specifier is a metadata. Metadata
defines- . )
naming- Scope - Meta object Scopes deﬁ‘ne a haming h1§rarchy for Metadata
. the meta objects in the repository.
hierarchy-for
DefiningScopes are Scopes that
contain other meta object definitions
) using their defines relationship and that
. DefiningScope - . . .
is-a have operations for creating, adding, | Metadata
Scope
and
removing  meta  objects  within
themselves.
Visitors provide a convenient “double
dispatches Visitor - Meta object ?Ii:?:wh mechanism for traversing the Metadata
objects in the repository.
Modules and the Schema Repository
itself, which is a specialized module,
. Module - are Defining-
- . . M
152 DefiningScope Scopes that define operations for etadata
creating modules and interfaces within
themselves.
Modules and the Schema Repository
g ODL Schema itself, which is a specialized module, Metadata
Repository - Module | are Defining-
Scopes that define operations for
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creating modules and interfaces within
themselves.

is-a

Constant - Meta object

Constant is a meta object.

Metadata

forms-the-
base-type-for

Operand - Constant

Operands forms the base type for
constants.

Metadata
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A metaobjektum rész

class Metadata. MetaObject /

defines-naming-hiswrchy

Relaticnzhip

Ciperation
metadata

assigns-a-neme

Metsdsta |
Specifier

Metadais|
feta ohject “

Typelefinition

soonEmel ohar .
=ooomvment cherl

Class metadats | Collection

metadata

Imterface
metadata

Constructad Type

A metaobejktumok kozé tartoznak a miiveletekhez, kivételekhez €s tulajdonsagokhoz
tartozd meta-adatok. Utobbinak két fajtdja van: a kapcsolati és az attribltum-meta-adatok. A
tipsudefiniciok 0j nevekez rendelnek az atalaluk hivatkozott tipusokhoz. A specfikialok
nevedet rendelnek a tipusokhoz egy bizonyos kornyezetben. A tipusdefiniciok fajtai:

interfész, osztaly, kollekcio €s a szarmaztatott tipusokrol sz616 meta-adatok.
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Concept

Superconcept

Definition

Subontology

Operations
metadata

Meta object,
Scope

Operations model the behavior
that application objects
support. They maintain a
signature list of Parameters and
refer to a result type.
Operations may raise
Exceptions.

Metadata. Metaobject

Exceptions
metadata

Meta object

Operations may raise
Exceptions and thereby return
a different set of results.
Exceptions refer to a Structure
that defines their results and
keep track of the Operations
that may raise them.

Metadata. Metaobject

Properties
metadata

Meta object

Properties form an abstract
class over the Attribute and
Relationship meta objects that
define the abstract state of an
application object. They have
an associated type.

Metadata. Metaobject

Attributes
metadata

Properties
metadata

Attributes are properties that
maintain simple abstract state.
They may be read-only, in
which case there is no
associated accessor for
changing their values.

Metadata. Metaobject

Relationships
metadata

Properties
metadata

Relationships model bilateral
object references between
participating objects. In use,
two relationship meta objects
are required to represent each
traversal direction of the
relationship. Operations are
defined implicitly to form and
drop the relationship, as well
as accessor operations for
manipulating its traversals.

Metadata. Metaobject

TypeDefinitions

Meta object

TypeDefinitions are  meta
objects that define new names,
or aliases, for the types to
which  they refer. They
participate in a number of
relationships with the other
meta objects that use them.
These relationships  allow

Metadata. Metaobject
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Types to be easily
administered  within  the
repository and help to ensure
the referential integrity of the
repository as a whole.

Interfaces
metadata

TypeDefinitions,
DefiningScope

Interfaces are the most
important  types in  the
repository. Interfaces define
the abstract behavior of

application objects and contain
operations for creating and
removing Attributes,
Relationships, and Operations
within themselves in addition
to the operations inherited
from DefiningScope.
Interfaces are linked in a
multiple-inheritance graph
with other Inheritance objects
by two relationships, inherits
and derives. They may contain
most kinds of MetaObjects,
except Modules and Interfaces.

Metadata. Metaobject

Classes metadata

Interfaces
metadata

Classes are a subtype of
Interface  whose properties
define the abstract state of
objects stored in an ODMS.
Classes are linked in a single
inheritance hierarchy whereby
state and behavior are inherited
from an extender class. Classes
may define keys and extents
over their instances.

Metadata. Metaobject

Collections
metadata

TypeDefinitions

Collections are types that
aggregate variable numbers of
elements of a single subtype
and provide different ordering,
accessing, and comparison
behaviors. The maximum size
of the collection may be
specified by a constant or
constant expression. If
unspecified, this relationship
will be bound to the literal 0.

Metadata. Metaobject

Constructed types

TypeDefinitions

Some types contain named
elements that themselves refer
to other types and are said to

Metadata. Metaobject
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be

constructed from those

types.

Name Concepts Description Subontology
is-a Operation metadata - Meta object Opera‘uqn metadata is a Metadata. Metaobject
meta object.
) ) Operation metadata is a )
is-a Operation metadata - Scope scope Metadata. Metaobject
) ) ) Exception metadata is a )
is-a Exception metadata - Meta object . Metadata. Metaobject
meta object.
) ) Property metadata is a )
is-a Property metadata - Meta object . Metadata. Metaobject
meta object.
. i -P Attri i .
g Attribute metadata - Property ttribute metadata is a Metadata Metaobject
metadata Property metadata.
. ionshi -P Relationshi i .
g Relationship metadata - Property | Relationship metadata is Metadata Metaobject
metadata a Property metadata.
TypeDefinitions are
meta objects that define
is-a TypeDefintion - Meta object new names, or aliases, | Metadata. Metaobject
for the types to
which they refer.
. - Interf: i .
g Interface mgtadata nterface rpgtadata 1S 21 reta data Metaobject
TypeDefinition TypeDefinition.
) .. 1 i )
is-a Class metadata - TypeDefinition Class me‘tqdata 52 Metadata. Metaobject
TypeDefinition.
. i - llecti i .
g Collection 'n‘letadata Collection ‘n‘letadata 12|y et data Metaobject
TypeDefinition TypeDefinition.
is-a Constructe‘d‘type- Constructe‘d‘ type 15 a Metadata. Metaobject
TypeDefinition TypeDefinition.
assions Specifiers are used to
an agme Specifier - TypeDefiniton assign a name to a type | Metadata. Metaobject

in certain contexts.
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A zar részontologia

class Look

e RE?QESHE‘ECESS—{M:

Az ODMG objektum-modell a konkurencia-vezérléshez hagyomanyos, zar-alapu

megkozelitést alkalmaz. A zar tipusa: irasi, olvasasi €s felmindsitd. Az olvaséasi zar

megosztott, mig az irasi kizardlagos hozzaférést biztosit. A felmindsitd zar a holtpont

elkertlését szolgalja.

Concept | Superconcept Definition Subontology
The ODMG Object Model uses a conventional lock-

Lock CONCEPT based approaph to  concurrency cont‘rol. This Lock
approach provides a mechanism for enforcing shared
or exclusive access to objects.

Read Lock Read locks allow shared access to an object. Lock
Write locks indicate exclusive access to an object.

Write Lock Readers of a particular object do not conflict with Lock

other readers, but writers conflict with both readers
and writers.
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Upgrade locks are used to prevent a form of
deadlock that occurs when two processes both obtain
read locks on an object and then attempt to obtain

Upgrade | Lock write locks on that same object. Upgrade locks are Lock
compatible with read locks, but conflict with
upgrade and write locks.

Name Concepts Description Subontology
is-a Read - Lock Read is a lock. Lock
is-a Write - Lock Write is a lock. Lock
is-a Upgrade - Lock Upgrade is a lock. Lock

The ODMG Object Model uses a
manages- ‘ conventional lock-based approach to
Lock - Object concurrency control. This approach | Lock
access-of . 3 )
provides a mechanism for enforcing
shared or exclusive access to objects.
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A szabvdny inkonzisztencidi és nem-teljessége

Az ontologia készitése kozben a szabvany szamos hibajat fedeztem fel. Els6ként azon
hibakat sorolom fel, melyektdl az objektum-modell nem teljes: a tarolasi osztaly (storage
domain) nem definidlt a szabvanyban, de tobbszor is hivatkozik ra. A tulajdonsag és az
attributum definicidja is hibas: az attributum a tulajdonsag egy fajtaja, de a definiciojuk mégis

megegyezik.

A fenti hibdk mellett inkonzisztenciak is taldlhatok a szabvanyban: a kapcsolat
definicigja ilyen. A szabvany ([1], 1. oldal), az alabbi modon hatdrozza meg ezt a fogalmat: ,,a

tulajdonsagok attributumok, vagy egy objektum és mas objektumok kozti kapcsolat lehet.”

class Relationship

HRelationship

is-part-of iz-part-of

Relationship

Relationship
partmlpan«zt 1

consists-of 1

1.”

A masodik definiciét a 30. oldalon talaljuk: ,,A kapcsolatokat tipusok kozott adjuk
meg. Az ODMG objektum-modellje csak a binaris kapcsolatot engedi meg, azaz két tipus

kozott. A modell nem tamogatja a kettonél tobb szereplds kapcsolatokat.”
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class Class WModel

Relationship 2

Relationship 2
participant 2

Helstisnshin 2
participant 1

consists-of

Dhject

consists-of

A két definiciot attekintve észrevehetjilk az inkonzisztenciat: a kapcsolat elészor
objektumok, majd tipusok kozott definialt. Az elsé definicid emellett lehetévé teszi a

tobbszereplds kapcsolatokat, mig a masodik explicit mddon tiltja azt.

Ujabb inkonzisztenciat talalhatunk az interfész definicidja kapcsan: az objektum-
modell szerint az ,interfész megadasa az objektum-tipus absztrakt viselkedésmddjanak
megadasa”. A viselkedésmod definialasa az objektumokon végrehajthatd muiveletek
halmazanak megadasaval torténik”. Ezzel szemben a 29. oldalon a kovetkezd szerepel: ,az

interfészek attributum-deklaracioi az egyedek absztrakt viselkedésmodjat adjak meg.”

Konkluzio

A dolgozatomban bemutattam az altalam készitett ODMG 3.0 ontologiat. Az ontologia
segitségével a szabvany hianyossagai, inkonzisztenciai feltarhatoak. Az alternativ
reprezentaciok segitségével egy, az eredeti szabvanynal sokkal koénnyebben attekinthetd

modellt kaptunk. A részenkénti feldolgozas segitheti a részek behatobb megismerését, amely
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az eredeti szabvanyban sokkal nehezebb dolgot jelent az informaciok tobben helyen valo
kozlése miatt. Az ontologia segitségével az objektum-orientalt adatbazist, illetve az

objektum-relacios leképezést hasznald szoftverek mindsége javithato.

A tovabbi célok kozott szerepel az ontologia segitségével egyéb inkonzisztencidk és
hibak felkutatasa szerepel, illetve — amint elkésziilt — az 0j szabvannyal torténd osszevetése. A
REFSENO formalizmust is érdemes lenne bdviteni véleményem szerint, hiszen jelenlegi
form4jaban a szinonimakat nem kezeli, amely fogalomrendszer esetében fontos lehet.

Rovidtava cél a dolgozat angol nyelvre forditdsa a mostani kétnyelvi valtozat helyett.

Hosszutavon érdemes lehet kiprobalni a szoftverfejlesztési ontologiak masik fajtajat, a
szoftverfejlesztési folyamatokban hasznalt ontologidkat is. Elképezhetd egy olyan projekt is,
amelyben a koncepciondlis modell helyett ontologidban tarolnank a targyteriilethez
kapcsolodo ismeretek, és ekozben a fejlesztés folyaman folyamati ontoldgiakat is

hasznalnank. Erdemes lenne a két dolog 6sszekapcsolasat megvizsgalni.
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Concept

Superconcept

Definition

Subontology

Literal

CONCEPT

Literal is a basic modelling
primitive.  Literals can  be
categorized by their types. A

literal has no identifier.

Literal

Atomic literal

Literal Types

Numbers and characters are
examples of atomic literal types.
Instances of these types are not
explicitly created by applications,
but rather implicitly exist.

Literal

Collection
literal

Literal Types

Analogues to the collection
objects.

Literal

Structured
literal

Literal Types

A structured literal, or simply
structure, has a fixed number of
elements, each of which has a
variable name and can contain
either a literal value or an object.

Literal

set

Collection literal

Analogous to Set object.

Literal

bag

Collection literal

Analogous to Bag object.

Literal

list

Collection literal

Analogous to List object.

Literal

array

Collection literal

Analogous to Array object.

Literal

dictionary

Collection literal

Analogous to Dictionary object.

Literal

Lock

CONCEPT

The ODMG Object Model uses a
conventional lock-based approach
to concurrency
control. This approach provides a
mechanism for enforcing shared
or exclusive access
to objects.

Lock

Read

Lock

Read locks allow shared access to
an object.

Lock

Write

Lock

Write locks indicate exclusive
access to an object. Readers of a
particular object do not conflict
with other readers, but writers
conflict with both readers and
Writers.

Lock

Upgrade

Lock

Upgrade locks are used to prevent
a form of deadlock that occurs
when two processes both obtain
read locks on an object and then
attempt to obtain write locks on
that same object. Upgrade locks
are compatible with read locks,
but conflict with upgrade and

Lock
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write locks.

ODL Schema
Repository

Modul

Metadata is stored in an ODL
Schema Repository, which is also
accessible to tools and
applications using the same
operations that apply to user-
defined types.

Metadata

Meta object

Object

Subclasses of
interface.

MetaObject

Metadata

Scope

CONCEPT

Scopes define a naming hierarchy
for the meta objects in the
repository.

Metadata

DefiningScope

Scope

DefiningScopes are Scopes that
contain other meta object
definitions using their defines
relationship and that have
operations for creating, adding,
and removing meta objects within
themselves.

Metadata

Visitor

CONCEPT

Visitors provide a convenient
“double dispatch” mechanism for
traversing the meta
objects in the repository.

Metadata

Modul

Meta object,
DefiningScope

Modules are DefiningScopes that
define operations for creating
modules and interfaces within
themselves.

Metadata

Constants

Meta object

Constants provide a mechanism
for statically associating values
with names in the
repository. The value is defined
by an Operand subclass that is
either a literal value
(Literal), a reference to another
Constant (ConstOperand), or the
value of a constant
expression (Expression). Each
constant has an associated type
and keeps track of the other
ConstOperands that refer to it in
the repository. The  value
operation allows the constant’s
actual value to be computed at
any time.

Metadata

Specifier

Interface

Specifiers are used to assign a

Metadata
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name to a type in certain contexts.

Operand

Interface

Operands form the base type for
all constant values in the
repository.

Metadata

Operations
metadata

Meta object,
Scope

Operations model the behavior
that application objects support.
They maintain a signature list of
Parameters and refer to a result
type. Operations may raise
Exceptions.

Metadata. Metaobject

Exceptions
metadata

Meta object

Operations may raise Exceptions
and thereby return a different set
of results. Exceptions refer to a
Structure that defines their results
and keep track of the Operations
that may raise them.

Metadata. Metaobject

Properties
metadata

Meta object

Properties form an abstract class
over the Attribute and
Relationship meta objects that
define the abstract state of an
application object. They have an
associated type.

Metadata. Metaobject

Attributes
metadata

Properties
metadata

Attributes are properties that
maintain simple abstract state.
They may be read-only, in which
case there is no associated
accessor for changing their
values.

Metadata. Metaobject

Relationships

metadata

Properties
metadata

Relationships model bilateral
object references between
participating objects. In use,
two relationship meta objects are
required to represent each
traversal  direction of  the
relationship.  Operations  are
defined implicitly to form and
drop the relationship, as
well as accessor operations for
manipulating its traversals.

Metadata. Metaobject

TypeDefinitions

Meta object

TypeDefinitions are meta objects
that define new names, or aliases,
for the types to
which they refer. They participate
in a number of relationships with
the other meta objects that use
them. These relationships allow
Types to be easily administered
within the repository and help to

Metadata. Metaobject
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ensure the referential integrity of
the repository as a whole.

Interfaces
metadata

TypeDefinitions,
DefiningScope

Interfaces are the most important
types in the repository. Interfaces
define the abstract
behavior of application objects
and contain  operations for
creating and removing
Attributes, Relationships, and
Operations within themselves in
addition to the operations
inherited from DefiningScope.
Interfaces are linked in a multiple-
inheritance graph with other
Inheritance  objects by two
relationships, inherits and derives.
They may contain most kinds of
MetaObjects, except Modules and
Interfaces.

Metadata. Metaobject

Classes
metadata

Interfaces
metadata

Classes are a subtype of Interface
whose properties define the
abstract state of objects stored in
an ODMS. Classes are linked in a
single  inheritance  hierarchy
whereby state and behavior are
inherited from an extender class.
Classes may define keys and
extents over their instances.

Metadata. Metaobject

Collections
metadata

TypeDefinitions

Collections are types that
aggregate variable numbers of
elements of a single subtype
and provide different ordering,
accessing, and  comparison
behaviors. The maximum
size of the collection may be
specified by a constant or constant
expression. If unspecified, this
relationship will be bound to the
literal O.

Metadata. Metaobject

Constructed
types

TypeDefinitions

Some types contain named
elements that themselves refer to
other types and are said to be
constructed from those types.

Metadata. Metaobject
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Object

CONCEPT

Object is a basic modelling
primitive. Each object has
a unique identifier, a state and a
behavior. An object is sometimes
referred to as an instance of its

type.

Object

Identifier

CONCEPT

Identifies an object in a storage
domain.

Object

Object
identifier

Representation

The representation of the identity
of an object is referred to as its
object

identifier. An object retains the
same object identifier for its entire
lifetime. Object identifiers are
generated by the ODMS.

Object

Object name

CONCEPT

In addition to being assigned an
object identifier by the ODMS, an
object may be given
one or more names that are
meaningful to the programmer or
end user.

Object

Object lifetime

CONCEPT

The lifetime of an object
determines how the memory and
storage  allocated to  the
object are managed. The lifetime
of an object is specified at the
time the object is
created.

Object

Persistent

Object lifetime

An object whose lifetime is
persistent is allocated memory
and

storage managed by the ODMS
runtime system.

Object

Transient

Object lifetime

An object whose lifetime is
transient is allocated memory that
is managed by the
programming language runtime
system.

Object

Key

CONCEPT

Keys are some property or set of
properties which can identifiy the
individual objects by the values
they carry in some cases.

Object Key

Simple key

Key

A simple key is a key consists of
a single property.

Object Key

Compund key

Key

A compound key is a key consists
of a set of properties.

Object Key

Atomic object

Object

Atomic object is an object which
is user-defined.

Object. Types
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In the ODMG Object Model,
instances of collection objects are
composed of distinct
elements, each of which can be an

qulectlon Object instance of an atomic type, | Object. Types
object )
another collection, or a
literal type. All the elements of
the collection must be of the same
type.
Structured . All structured objects support the )
object Object Object ODL interface. Object. Types
An iterator is a mechanism for
Iterator CONCEPT aceessing the elgments of a Object. Types.Collection
Collection object, can
be created to traverse a collection.
Collection A Set object is an unordered
Set object . collection of elements, with no | Object. Types.Collection
objects .
duplicates allowed.
) A Bag object is an unordered
) Collection - . )
Bag object . collection of elements that may | Object. Types.Collection
objects g .
contain duplicates.
) . Collection A List object is an ordered . )
List object objects collection of elements. Object. Types.Collection
An Array object is a dynamically
. Collection sized, ordered collection of| -, . )
Array object objects elements that can be located by Object Types.Collection
position.
- . A Dictionary object 1is an
D1f:t10nary qulectlon unordered sequence of key-value | Object. Types.Collection
object objects . . .
pairs with no duplicate keys.
For modelling reasons: element of
a collection. Can be an instance of
an  atomic  type,  another . )
Element CONCEPT collection, or a literal type. All the Object. Types.Collection
elements of the collection must be
of the same type.
Structured A structured object defined by the
Date . DateFactory interface and the|Object. Types.Structured
objects
Date class.
Intervals represent a duration of
Interval Stmctured time and are used to . perform Object. Types. Structured
objects some operations on Time and
Timestamp objects.
Times denote specific world
. Structured times, which are internally stored )
Time objects N Greenwich Mean Object. Types.Structured
Time (GMT).
Timestamp Structured Timestamps consist of an|Object. Types.Structured
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objects

encapsulated Date and Time.

ODMS

CONCEPT

ODMS is Object Data
Management System. An ODMS
stores objects, enabling them to
be shared by multiple users and
applications.

ODMS

Schema

CONCEPT

An ODMS is based on a schema
that is defined in ODL and
contains instances of the types
defined by its schema.

ODMS

Extent

CONCEPT

The extent of a type is the set of
all instances of the type within a
particular ODMS.

ODMS

Storage domain

CONCEPT

ODMS

Metadata

CONCEPT

Metadata is descriptive
information  about  persistent
objects that defines the schema of
an ODMS. Metadata is used by
the ODMS to define the structure
of its object storage, and at
runtime, guides access to the
ODMS’s persistent objects.

ODMS

Type

CONCEPT

Types categorizes objects and
literals. All elements of a given
type have a common range of
states (i.e., the same set of
properties) and common behavior
(ie., the same set of defined
operations). A type has an
external specification and one or
more implementations.

Type

Specification

CONCEPT

The specification defines the
external characteristics of the
type. These are the aspects that
are visible to users of the type: the
operations that can be invoked on
its instances, the properties, or
state variables, whose values can
be accessed, and any exceptions
that can be raised by its
operations.

Type

Implementation

CONCEPT

A type’s implementation defines
the internal aspects of the objects
of the type: the implementation of
the type’s operations and other
internal details. An
implementation of an object type
consists of a representation and a

Type
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set of methods.

Language
binding

CONCEPT

The implementation of a type is
determined by a language
binding.

Type. Implementation

Representation

CONCEPT

The representation is a data
structure that is derived from the
type’s abstract state by a language
binding: For each property
contained in the abstract state
there is an instance variable of an
appropriate type defined.

Type. Implementation

Method

CONCEPT

The methods are procedure bodies
that are derived from the type’s
abstract behavior by the language
binding: For each of the
operations defined in the type’s
abstract behavior a method is
defined. This method implements
the externally visible behavior of
an object type. A method might
read or modify the representation
of an object’s state or invoke
operations defined on other
objects. There can also be
methods in an implementation
that have no direct counterpart to
the operations in the type’s
specification.

Type. Implementation

Inheritence
relationship

CONCEPT

A relationship between two types,
when one type (the subtype)
inherits some characteristics of
the other (the supertype).

Type.Inheritence

ISA
relationship

Inheritence
relationship

Defines the inheritence of
behavior between two types.

Type.Inheritence

EXTENDS
relationship

Inheritence
relationship

Defines the inheritence of
behavior and state between two
types. Applies only to object

types.

Type.Inheritence

Supertype

Type

Is a part of the inheritence
relationship and is a type.

Type.Inheritence

Subtype

Supertype

Is a part of the inheritence
relationship and is a type same as
it supertype's with additional
abstract state or behavior.

Type.Inheritence

Property

CONCEPT

The values carried by a set of

Type.Specification
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properties defines the state of an
object.

Attribute

Property

Defines the abstract state of an
object.

Type.Specification

Relationship

Property

A relationship is defined between
two types, each of which must
have instances that are
referenceable by object
identifiers. The ODMS is
responsible for maintaining the
referential integrity of
relationships. The implementation
of relationships is encapsulated by
public operations that form and
drop  members from  the
relationship, plus public
operations on the relationship
target classes to provide access
and to manage the required
referential integrity constraints.

Type.Specification

Operation

CONCEPT

The behavior of an object is
defined by the set of operations
that can be executed
on or by the object. An operation
has a name, which can be
overloaded. Operations may have
a list of input and output
parameters, each with a specified
type. Each operation may also
return a typed result. Some
operations may return no value.
An operation may have side
effects. The Object Model
assumes sequential execution of
operations.

Type.Specification

Exception

CONCEPT

Operations can raise exceptions,
and exceptions
can communicate  exception
results. Mappings for exceptions
are defined by each
language binding.

Type.Specification

Interface

Specification

An interface definition is a
specification that defines only the
abstract behavior of an object

type.

Type.Specification

Class

Specification

A class definition is a
specification that defines the
abstract behavior and abstract

Type.Specification
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state of an object type. A class is
an extended interface with
information for ODMS schema
definition.

Literal
definition

Specification

A literal definition defines only
the abstract state of a literal type.

Type.Specification

Traversal path

CONCEPT

A relationship is  defined
explicitly by declaration of
traversal  paths that enable
applications to use the logical
connections between the objects
participating in the relationship.
Traversal paths are declared in
pairs, one for each direction of
traversal of the relationship.

Type.Specification
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Concept

Attribute

Description

Cardinality

Subontology

Attribute

value

Attribute has a value.

1

Type.Specification

Operation

input
parameter

Operations may have a list
of input and output
parameters, each with a
specified type.

output
paramater

Operations may have a list
of input and output
parameters, each with a
specified type.

result

Each operation may also
return a typed result. Some
operations may return no
value.

Type.Specification

Atomic
literal

type

The ODMG Object Model
supports the following types
of atomic literals:

* long

* long long

* short

» unsigned long

* unsigned short

* float

* double

* boolean

* octet

* char (character)

* string

* enum (enumeration)

Literal

Structured
literal

number of
elements

A structured literal, or
simply structure, has a fixed
number of elements, each of
which

has a variable name and can
contain either a literal value
or an object.

variables

A structured literal, or
simply structure, has a fixed
number of elements, each of
which

has a variable name and can
contain either a literal value
or an object.

Literal

Meta
object

name

Meta objects have names.

comment

Meta objects stores
comments.

Metadata

Collection

Object. Types

is-ordered

Declares the orderedness of
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object

the object.

are-
duplicates-
allowed

Declares whether the
duplicates allowed.
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Name \ Concepts Description Subontology
is-a Atomw literal - Atomic literal is a literal. | Literal
Literal
) Collection literal - | Collection literal is a )
is-a ) ) Literal
Literal literal.
is-a s‘et - Collection set is a collection literal. Literal
literal
is-a ‘lbi?egr;lCollectlon bag is a collection literal. | Literal
is-a I}St - Collection list is a collection literal. Literal
literal
is-a array - Collection array is a collection literal. | Literal
literal
. dictionary - dictionary is a collection )
15-a Collection literal |literal. Literal
) Structured literal - | Structured literal is a )
is-a X . Literal
Literal literal.
is-a Read - Lock Read is a lock. Lock
is-a Write - Lock Write is a lock. Lock
is-a Upgrade - Lock Upgrade is a lock. Lock
The ODMG Object Model
uses a conventional lock-
based approach to
manages- Lock - Object concurrency cgntrol. This Lock
access-of approach provides a
mechanism for enforcing
shared or exclusive access
to objects.
. . Metadata - ODL Metadata is stored in an
is-stored-in Schema . Metadata
. ODL Schema Repository.
Repository
is-a Meta object - Meta object is a metadata. |Metadata
Metadata
is-a Scope - Metadata | Scope is a metadata. Metadata
is-a Visitor - Metadata | Visitor is a metadata. Metadata
. Operand - .
is-a Metadata Operand is a metadata. Metadata
. Specifier - . .
is-a Metadata Specifier is a metadata. Metadata
) Scopes define a naming
defines-naming- | Scope - Meta hierarchy for the meta Metadata
hierarchy-for object

objects in the repository.
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DefiningScopes are Scopes
that contain other meta
object definitions

using their defines

) Defini - - .
is-a sceolnelngScope relationship and that have | Metadata
P operations for creating,
adding, and
removing meta objects
within themselves.
Visitors provide a
.. convenient “double
. -M . .
dispatches V1§1tor eta dispatch” mechanism for Metadata
object i
traversing the meta
objects in the repository.
Modules and the Schema
Repository itself, which is
a specialized module, are
. Module - Defining-
- ! Metadata
152 DefiningScope Scopes that define
operations for creating
modules and interfaces
within themselves.
Modules and the Schema
Repository itself, which is
iali 1
ODL Schema ia) Z%encil;lglzed module, are
is- itory - - Metadata
1574 Repository Scopes that define
Module ) )
operations for creating
modules and interfaces
within themselves.
. - M . .
is-a anstant eta Constant is a meta object. | Metadata
object
forms-the-base- | Operand - Operands forms the base
Metadata
type-for Constant type for constants.
Operation . .
is-a metadata - Meta Operathn metadata is a Metadata. Metaobject
. meta object.
object
isa Operation Operation metadata is a Metadata Metaobject
metadata - Scope | scope.
Exception . .
. E .
is-a metadata - Meta xeeption metadata is a Metadata. Metaobject
. meta object.
object
. P P i .
g roperty rpetadata roperty metadata is a meta Metadata Metaobject
- Meta object object.
) Attribute metadata Attribute metadata is a )
is-a - Property Metadata. Metaobject
Property metadata.
metadata
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Relationship

Relationship metadata is a

is-a metadata - Property metadata Metadata. Metaobject
Property metadata perty '
TypeDefinitions are meta
TvpeDefintion - objects that define new
is-a ypeLel names, or aliases, for the | Metadata.Metaobject
Meta object
types to
which they refer.
) Interface metadata | Interface metadata is a )
1574 - TypeDefinition | TypeDefinition. Metadata Metaobject
. Class metadata - | Class metadata is a )
1574 TypeDefinition TypeDefinition. Metadata Metaobject
Collection . )
is-a metadata - $011:§;%?l$§;adata sa Metadata. Metaobject
TypeDefinition P '
. Constructed type - | Constructed type is a )
1574 TypeDefinition TypeDefinition. Metadata Metaobject
Specifier - Specifiers are used to
assigns-a-name Tp Definiton assign a name to a type in | Metadata. Metaobject
P certain contexts.
stores ODMS - Object ODMS stores objects Object
All identifiers of objects in
identifies Identifier - Object |an ODMS are unique, Object
relative to each other.
) . Object identifiers are )
is-generated-by |Identifier - ODMS generated by the ODMS. Object
Because all objects have
. . . Identifier - Storage identifiers, an o bje.Ct can .
is-unique-in domain always be distinguished Object
from all other objects
within its storage domain.
i« The representation of the
representation- Object identifier - |identity of an object is Obiect
P Identifier referred to as its object )
of . .
identifier.
has Object - Object Ob]ect has one or more Object
name object name
has 10 bject - Object Object has a lifetime. Object
ifetime
is-a Fers‘lstent - Object Persistent is a lifetime. Object
ifetime
is-a ;F ransient - Object | 1 cent is a lifetime. Object
ifetime
The ODMS
mapped-by Object name - provides a function that it Object

ODMS

uses to map from an object
name to an object.
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may-identifies

Key - Object

In some cases, the
individual instances of a
type can be uniquely
identified by the

values they carry for some
property or set of
properties. These
identifying properties

are called keys.

Object Key

is-unique-in

Key - Extent

The scope of uniqueness is
the extent

of the type; thus, a type
must have an extent to have

Object Key

a key.
is-a Simple key - Key | Simple key is a key. Object Key
consists-of Simple key - A simple key consists of a Object Key
Property single property.
is-a IC(ce);npound key - Compound key is a key. Object Key
consists-of Compound key - | A compund key consists of Object Key
Property a set of properties.

Atomic object -

An atomic object type is an

1574 Object user-defined object. Object Types
. Collection object - | Collection object is an )

is-a Object object. Object. Types
i Structured object - | Structured object is an Object Types

Object

object.

consists-of

Collection object -
Element

In the ODMG Object
Model, instances of
collection objects are
composed of distinct
elements, each of which
can be an instance of an
atomic type, another
collection, or a

literal type.

Object. Types.Collection

consists-of

Element - Atomic
object

In the ODMG Object
Model, instances of
collection objects are
composed of distinct
elements, each of which
can be an instance of an
atomic type, another
collection, or a

literal type.

Object. Types.Collection
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consists-of

Element -
Collection object

In the ODMG Object
Model, instances of
collection objects are
composed of distinct
elements, each of which
can be an instance of an
atomic type, another
collection, or a

literal type.

Object. Types.Collection

consists-of

Element - Literal

In the ODMG Object
Model, instances of
collection objects are
composed of distinct
elements, each of which
can be an instance of an
atomic type, another
collection, or a

literal type.

Object. Types.Collection

. Set object - Set object is a collection . )
is-a Collection object | object. Object. Types.Collection
) Bag object - Bag object is a collection . )
is-a Collection object | object. Object. Types.Collection
) List object - List object is a collection . )
is-a Collection object | object. Object. Types.Collection
) Array object - Array object is a collection . )
is-a Collection object | object. Object. Types.Collection
) Dictionary object - | Dictionary object is a . )
154 Collection object | collection object. Object. Types.Collection
An iterator is a mechanism
can-be- Collection object - for accessing the elements

traversed-by

Iterator

of a Collection object, can
be created to traverse a
collection.

Object. Types.Collection

Date - Structured

is-a object Date is a structured object. | Object. Types.Structured
) Interval - Interval is a structured )

is-a Structured object | object. Object. Types.Structured
is-a z‘tl)?;i t- Structured Time is a structured object. | Object. Types.Structured
is-a Timestamp - Timestamp is a structured Object Types. Structured

Structured object

object.

consists-of

Timestamp - Date

Timestamps consist of an
encapsulated Date and
Time.

Object. Types.Structured

consists-of

Timestamp - Time

Timestamps consist of an
encapsulated Date and
Time.

Object. Types.Structured
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An ODMS is based on a
schema that is defined in

defines Schema - Type ODL and contains ODMS
instances of the types

defined by its schema.
is-based-on ODMS - Schema ODMS is based on a ODMS

schema.

The extent of a type is the
f[he-set-of-‘all- Extent - Type set of a}l instances of the ODMS
instances-in type within a particular

ODMS.

The extent of a type is the
defined-in  |Extent-oDMs | ¢t Of all instances of the )y

type within a particular

ODMS.

The extent of a type is the
consists-of Extent - Object set of a}l Instances of the ODMS

type within a particular

ODMS.

Metadata is descriptive
iseinformation- information about

Metadata - Object | persistent objects that ODMS
about

defines the schema of

an ODMS.

Metadata is descriptive

information about
is-defined-by Schema - Metadata | persistent objects that ODMS

defines the schema of

an ODMS.

Metadata is used by the

ODMS to define the

structure of its object
is-used-by Metadata - ODMS | storage, ODMS

and at runtime, guides

access to the ODMS’s

persistent objects.
is-a dODM.S - Storage ODMS is a storage domain. | ODMS

omain

defines- ) . The specification defines
external- Specification - .

.. the external characteristics | Type
characteristics- | Type
P of the type
or
defines-internal- | Implementation - A type's mp lementation
behavior-for Type defines the internal aspects | Type

of the objects of the type.

is-categorized- . Objects can be categorized
by Object - Type by their types. Type
is-categorized- |Literal - Type Literals can be categorized | Type
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by

by their types.

The implementation of a

is-determined- | [mplementation - type is determined by a Type.Implementation
by Language binding L
language binding.
defines- Laneuage bindin Each language binding also
implementation guas & | defines an implementation | Type.Implementation

-mapping-for

- Literal defintion

mapping for literal types.

An implementation of an

. Implementation - | object type consists of a .
consists-of Representation representation and a set of Type Implementation
methods.
An implementation of an
. Implementation - | object type consists of a .
consists-of Method representation and a set of Type Implementation
methods.
Representation is derived
. Representation - | by the language binding )
derived-by Language binding | from the type's abstract Type.Implementation
state.
Methods are derived by the
) Method - o )
derived-by o language binding from the | Type.Implementation
Language binding .
type's abstract behavior.
Representation is derived
) . Representation - | by the language binding )
is-derived-from Property from the type's abstract Type.Implementation
state.
Methods are derived by the
) ) Method - . )
is-derived-from Operation language binding from the | Type.Implementation
P type's abstract behavior.
is-a Supertype - Type | Supertype is a type. Type.Inheritence
is-a gﬁgz};?;p; Subtype is a supertype. Type.Inheritence
Supertype - .
is-part-of Inheritence S upertype 1s a part of‘an Type.Inheritence
) . inheritence relationship.
relationship
Subtype - )
is-part-of Inheritence S ubtype Is a part of an Type.Inheritence
) : inheritence relationship.
relationship
. ISA e lationship - ISA relationship is an .
is-a Inheritence . . . ) Type.Inheritence
) . inheritence relationship.
relationship
. EXT.END.S EXTENDS relationship is .
is-a relationship - ISA . . Type.Inheritence
. . an ISA relationship.
relationship
defines- ISA relationship - | ISA defines the inheritance Tvpe Inheritence
inheritence-for | Operation of behavior. ype.
defines- EXTENDS EXTENDS defines the Tvpe Inheritence
inheritence-for | relationship - inheritance of behavior and | 2P
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Property

state.

is-a ISI;[:cr:f?]izeat-ion Interface is a specification. | Type.Specification
is-a Class - Interface Class is an interface. Type.Specification
) Literal definiton - | Literal definiton is a . )
is-a . . . i Type.Specification
Specification specification.
An external specification of
a type consists of an
implementation-
) Specification - independent, . ) )
consists-of Property abstract description of the | Type.Specification
operations, exceptions, and
properties that are visible
to
users of the type.
An external specification of
a type consists of an
implementation-
) Specification - independent, . ) )
consists-of Operation abstract description of the | Type.Specification
operations, exceptions, and
properties that are visible
to
users of the type.
An external specification of
a type consists of an
implementation-
) Specification - independent, . ) )
consists-of Exception abstract description of the | Type.Specification
operations, exceptions, and
properties that are visible
to
users of the type.
defines Interface - Interface defines abstract Type. Specification
Property state. '
defines Class - Operation Class Qeﬁnes abstract Type.Specification
behavior.
Literal definition - | Literal definition defines . )
defines Type.Specification
Property abstract state.
can-be- Property - Propertle§ can be accessed Type.Specification
accessed-by Operation by operations.
can-be-raised- | Exception - Exceptions can be raised . .
i i Type.Specification
by Operation by operations.
is-a irt(t)ggﬁzye- Attribute is a Property. Type.Specification
is-a Relationship - Relationship is a Property. | Type.Specification
Attribute ' '
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is-defined-by

Relationship -
Traversal Path

A relationship is defined
explicitly by declaration of
traversal paths that enable
applications to use the
logical connections
between the objects
participating in the
relationship. Traversal
paths are declared in pairs,
one for each direction of
traversal of the
relationship.

Type.Specification

is-responsible-
for

ODMS -
Relationship

The ODMS is responsible
for maintaining the
referential integrity of
relationships.

Type.Specification

defines-the-
abstract-state-
for

Literal definition -
Literal

A literal definition defines
only the abstract
state of a literal type.

Type.Specification
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