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Foreword

2005(E)

ISO (the International Organization for Standardization) and IEC (the International Electrotechnical
Commission) form the specialized system for worldwide standardization. National bodies that are members of
ISO or IEC participate in the development of International Standards through technical committees

e
tg
a
tg

N

stablished by the respective organization to deal with particular tields of technical activity. IS0
chnical committees collaborate in fields of mutual interest. Other international organizations, gove
nd non-governmental, in liaison with 1ISO and IEC, also take part in the work. In the field\'of inf
chnology, ISO and IEC have established a joint technical committee, ISO/IEC JTC 1.

he main task of the joint technical commitiee is to prepare International Standards. Draft Inte
fandards adopted by the joint technical committee are circulated to national bodies for voting. Publig
N International Standard requires approval by at least 75 % of the national bodiés casting a vote.

ftention is drawn to the possibility that some of the elements of this dotdment may be the subject
ghts. 1ISO and IEC shall not be held responsible for identifying any orall such patent rights.

O/IEC 15476-4 was prepared by Joint Technical Committee’ ISO/IEC JTC 1, Information tec|
ubcommittee SC 7, Software and system engineering.

O/IEC 15476 consists of the following parts, under the general title Information technology A
bmantic metamodel.

- Part 1: Foundation

- Part 2: Common

- Part 3: Data definitions

- Part 4: Data models

- Part 5: Data flow modeéls

- Part 6: State/eventmodels

ternational Standards are drafted in accordance with the rules given in the ISO/IEC Directives, Part 2.

hnd IEC
nmental
brmation

‘national

ation as

pf patent

finology,

— CDIF
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Introduction

This International Standard will assist the vendors and users of modelling tools and meta-data repositories in
developing mechanisms for interchanging information. This International Standard specifies an element of a family
of related International Standards. When used together, these International Standards specify a mechanism for

transferrirg-rfermation-betweentosis:

ISO/IEQ 15474-1:2002, Information technology - CDIF framework - Part 1: Overview and ISO/IEC 15474-2:2004,
Information technology - CDIF framework - Part 2: Modelling and extensibility should be read first when| nitiall
exploring CDIF. The first explains the overall CDIF architecture and how the family of standards fits together. The
second |explains the scope, and modelling approach in CDIF. The CDIF meta-metamodel and-extensibilit
mechanjsm are also defined in that document.

This International Standard explains the Data models subject area. The CDIF semantic.metamodel is used tp
ensure fhat the information held by tools communicating using CDIF is transferred with‘an agreed meaning.
covers the information required to express Entity-Relationship-Attribute Modelling and\Lagical Database Design
concepts.

—

This Infernational Standard has been developed with the wide support andi participation of vendors, userg,
academja and government involved in or familiar with the CASE industry, its products and the general requirement
associafed with interchanging information between these products.

oY

This dogument is organized into the following Clauses.
— Clapse 1to 5 are prescribed ISO/IEC Clauses;

— C

alise 6: Subject area overview:

This Clause gives an overview of the coverage, of this subject area.
— Clalse 7: Subject area summary:

This Clause gives an overview of the content of this subject area.

— C

D

Lise 8: Subject area specification:

This Clause gives the formal specification of all the objects defined in the subject area, and the formg|
reference to those used; but not defined in the subject area.

This dogument is intended to be used by anyone wishing to understand and/or use CDIF. This document provide
a definitlon of a single ‘subject area of the CDIF semantic metamodel. It is suitable for:

oY

— Thdgse evaluating CDIF;

— Thgsewho wish to understand the principles and concepts of a CDIF transfer; and

— Those developing importers and exporters.

This document, ISO/IEC 15474-1:2002, Information technology - CDIF framework - Part 1: Overview, and the
framework document ISO/IEC 15474-2:2002, Information technology - CDIF framework - Part 2: Modelling and
extensibility, should be read first when initially exploring CDIF and before attempting to read other documents in the
CDIF family of standards.
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While there are no specific prerequisites for reading this document, it will be helpful for the reader to have familiarity

with the following:

— Entity-Relationship-Attribute modelling;

— Modelling (CASE) tools;

1+ Information repositories;
1+ Data dictionaries;

1+ Multiple meta-layer modelling.
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INTERNATIONAL STANDARD

ISO/IEC 15476-4:2005(E)

Information technology — CDIF semantic metamodel —

Part 4:

Data models

1 Scope

The CDIF family of International Standards is primarily designed to be used as a_deseription of a mech
transferring information between modelling tools. It facilitates a successful transfer when the authg
importing and exporting tools have nothing in common except an agreement to.eonform to CDIF. The lang
is defined for the transfer format also has applicability as a general language, for import/export from re
The CDIF semantic metamodel defined for CASE also has applicability as-the basis of standard definitio
in repositories.

The International Standards which form the complete family of CDHx‘standards are documented in ISO/IE(
These International Standards cover the overall framework, the“transfer format and the CDIF semantic npetamodel.

anism for
rs of the
uage that
ositories.
s for use

[ 15474-1.

15474 CBIF Framework

Part 1 : Overview Part 2 : Modeling and Extensibility

15476 CDIF Semantic Metamodel

15475 CDIF Transfer Format

Part 1 7Feundation Part 1
Part 2-*Common

Part 3 : Data definitions Part 2

Part 4 : Data models

Part 5 : Data flow models Part 3

Part 6 _: State/event models

: General rules for

syntaxes and encodings

: Syntax SYNTAX.1

: Encoding ENCODING.1

Partn : ...

Partn : ...

Figure 1 — CDIF family of International Standards

The diagram in Figure 1 depicts the various International Standards that comprise the CDIF family of standards.
The shaded box depicts this Standard and its position in the CDIF family of standards.
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This International Standard defines the portion of the CDIF semantic metamodel that supports general Data
Modelling. This includes Entity-Relationship-Attribute Modelling as well as Logical Database Design.

2 Conformance

2.1 General

A profuct is fully standards conformant to a CDIF subject area standard if and only if it is input-conformant, Qutput-
confofmant and round-trip conformant to each and every MetaEntity, MetaRelationship, MetaAttribute,~and
AttribfitableMetaObject which is defined and/or used in that standard, and it is also CDIF architecture conformant. A
product may be partially input-conformant, and/or partially output-conformant, and/or partially round-trip°cenformant

to a gDIF subject area standard.

2.2 [Input conformance

Input |[conformance for a specific MetaEntity, MetaRelationship, MetaAttribute, or AttributableMetaObject (shprt:

Colle¢tableMetaObject) is determined by applying the following test:

A set|of meta-data containing all meanings and structures standardized by a CDIF subject area is imported by the
product under test. Then the meta-data which has arrived in the product is eéxamined. The following options ekist

for the relation between the input (CDIF) meta-data and the imported (productymeta-data:

For alspecific CollectableMetaObject:

1

3

2.3 |Output conformance

Outpyt conformance for a spécific CollectableMetaObject is determined by applying the following test:

The product is input conformant if each instance of the specifie*CollectableMetaObject has arrived in the product
without change of meaning or structure. If the CollectableMetaObject is a meta-entity or meta-relationship/| its
stuctural relationships to other CollectableMetaObjects have been preserved. If the CollectableMetaObject is a
meta-attribute, the value of the meta-attribute has been-preserved.

THe product is input morphing conformant if eachinstance of the specific CollectableMetaObject has arrive:ﬂ in
the product, but with some changes in meaning’ or structure. If the CollectableMetaObject is a meta-attribyite,
the value(s) for some instances of the meta=attribute have changed.

THe product is not input conformant for'that CollectableMetaObiject if neither of the previous tests is satisfied.

For the product being tested, a set of meta-data that includes all possible meanings and structures representabl¢ in
that groduct is exported! Then the meta-data that has been exported is examined. The following options exist|for

THe product is output conformant |f all of the meaning and structure for the specific CollectabIeMetaObject has

CoIIectabIeMetaObJect If the CollectabIeMetaObJect is a meta- attrlbute the correct value of the meta-attrlbute
has been exported.

The product is output morphing conformant if each instance of meta-data in the product that has the same
meaning and structure as the CollectableMetaObject has been exported, but some instances have been
exported as a different CollectableMetaObject or some of the meaning and structure has been changed.

If the product does not represent the meaning and structure associated with the CollectableMetaObject, output
conformance for that CollectableMetaObject is not applicable to the product.
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4 In all other cases, the product is not output conformant for that CollectableMetaObject.

2.4 Round-trip conformance
Round-trip conformance for a specific CollectableMetaObject is determined by applying the following test:
A set of meta-data containing all meanings and structures standardized by a CDIF subject area is imported by the

product under test. Then the meta-data is exported again. The following options exist for the relation between the
inpptTeta-dataand the output etardate:

For a specific CollectableMetaObject:

1 [The product is round-trip conformant if the meaning and structure of each instance of the CollectableMetapbject
is preserved without changes during the round-trip. For a vendor to claim round-trip copfermance, it i$ also
necessary for the tool to be able to perform create, read, update, and delete operations on the imported
(product) meta-data corresponding to the instances of the CollectableMetaObject.

2 [The product is round-trip morphing conformant if each instance of the input CollectableMetaObject is presgrved,
but with some changes in meaning and/or structure. If the CollectableMetaObjé€ct is a meta-entity or meta-
relationship, some of its instances' structural relationships to other CollectableMetaObjects have changgd, or
some instances have been transformed into other CollectableMetaObjects, or instances of |other
CollectableMetaObjects have been transformed into instances of\ the CollectableMetaObject. If the
CollectableMetaObject is a meta-attribute, the values of some instances of the meta-attribute have changed or
the domain of the meta-attribute has changed.

3 [In all other cases, the product is not round-trip conformant for.that CollectableMetaObiject.

3 | Normative references

=3

The following referenced documents are indispensable for the application of this document. For dated refergnces,
only the edition cited applies. For undated referénces, the latest edition of the referenced document (including any
amendments) applies.

ISQ/IEC 15474-1, Information technology— CDIF framework — Part 1: Overview

ISQ/IEC 15474-2, Information technology — CDIF framework — Part 2: Modelling and extensibility
ISQ/IEC 15476-1, Information technology — CDIF semantic metamodel — Part 1: Foundation
ISQ/IEC 15476-2, Infermation technology — CDIF semantic metamodel — Part 2: Common

ISQ/IEC 15476-3,Anformation technology — CDIF semantic metamodel — Part 3: Data definitions

4 | Terms and definitions

Fot-the purposes—of this—documentthe following—definitions—apph—Unless otherwise noted—the definitiods are
N ekl o N N ) Py~ g N

specific to this International Standard.
4.1 From other International Standards

4.1.1 ISO/IEC 15474-1

This part of ISO/IEC 15476 makes use of the following terms defined in ISO/IEC 15474-1:

© ISO/IEC 2005 — Al rights reserved 3


https://standardsiso.com/api/?name=0e2a1c658ffa92135e2dc7532c7b2d89

ISO/IEC 15476-4:2005(E)

CDIF
CDIF
CDIF
CDIF
CDIF

family of standards
semantic metamodel
meta-metamodel
transfer

Instance

Meta-
Meta-
Meta

attribute
entity
odel

Meta
Meta-
Modd
Subjg
Trang
Trang

4.1.2
This f

Expo
Impo

4.1.3

For tH
introd

5

[da)

5.1

Conv
frame
exten

5.2

The fpllowing abbreviatiényis used in this International Standard:

CDIF

5.3

The i

object
relationship
I
ct area
fer

fer format

ISO/IEC 13238-1
art of ISO/IEC 15476 makes use of the following terms from ISO/IEC 13238-1:

[ter
ter

For this International Standard

e purpose of this part of ISO/IEC 15476 new terms are defined when introduced. Double quotes are useq
Lice new terms (e.g., "model layer")

bymbols (and abbreviated terms)

Naming, diagramming and definitioh-conventions
pntions for naming, diagramming, describing and defining meta-objects can be found in Clause 7 of
Sibility).

Abbreviations

CASE Datallnterchange Format (originally)

Notation for this subject area

to

the

work document (ISO/IEC 15474-2:2002, Information technology - CDIF framework - Part 2: Modelling and

are

showi

nstance diagrams appearing in Clause 6 use various techniques to depict relationships. Relationships
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Foreign Key

Primary Key Order

\—> wo Order_Key

p == Cust_FKey
Cuctanaorila
o UOLUITICTINU

Solig

an aftribute OrderNo. Cust_FKey consists of a single attribute called CustoamerNo."

L p» OrderNo
’7

Key Components

Figure 2 — Diagrammatic Conventions - Keys

keys are primary keys; clear keys are foreign keys and indented items are~key components. For example,
Figufe 2 reads, "Orders have a primary key called Order_Key that consists of a foreign key called Cust_FKey|and

6 [Data models subject area overview

6.1

Introduction

The |Data Models subject area addresses the major.farms of entity-relationship-attribute modelling and logical
datapase design. This subject area is technique independent but offers broad coverage, striving for a supersgt of

the goncepts represented in various techniques.

The following sub-clauses explain the major concepts supported in this subject area.
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6.2 Diagrams
DataModel
O:N
Inmrpnratpq
Collects
O:N O:N \ 4
Role DataModel
Constraint | .\ Object
O:N Incorporates 0:1
ActsAs
O:N ¥ on
RolePlaver InheritableData
y ModelObject
N | 0:1 |
|Contains |
| . 0:1 . i
Entity — — — Relationship
| | Containsg|
| o1 | _ 1:1
| Contains |
| | BelongsTo
| 0:N $ 0:N | 2:N
| — —p{ ~ “Attribute —_ — — Role
0:N 0:N Contains 0:.
0:N O:Nf 0:1
IsinheritedFrom
Plays
Figure 3 — Data Models subject area overview
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DataModel 1:1 O:N
ataiviodel [«
IsSubsetOf DataModel
> Subset
O:N O:N e IsInheritedFrom
Collects ’ .
‘N
Excludes | O:N 0
4 ]
( Attribute  |&—
O:N
O:N
IsDiscriminatorFor
SubftypeSet
1:1 yP
O:N 4 4 O:N
v ON IsMemberOf Specifies
O:N‘ DataModel ON ¢ y 0N
Object 0:N Selects SubtypeSet
Collects 0N | AMembershipCriterion
O:N 1:1
- A 1:N  IsSubtypeln
Cluster InheritableData
ModelObject

11 IsSupertypeFor

Entity Relationship

Figure 4 — Partitioning/View mechanisms
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Entit IsAccessedUsing
11 ntty 11
01 _
| Contains
L — — —» Attribute
B:N
oN A AoN
IsldentifiedBy
Incorporates
Incorporates ON ON 4
0:N
Key Instantiates AccessRath
0:1 0:1
O:N |
h 4
CandidateKey ForeignKey
0:N 11 O:N 0:N
References
Incorporates

Figuie'5 — Keys and AccessPath
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ACctsAs 0:1
> DataModel
O:N> Object
Collects 0:N
O-Nl | |
O:N— i
InheritableData
Cluster .
ModelObject
Incorporates
0:N l 0:N
Role Relationship Entity
Constraint
11 11
RefinesForSubtype | 0N [sldentifiedBy
T N i Incorporates
Refines
BelongsTo
O:N 0:1 O:N 2:N
0:1 Plays
RolePlayer ——— b Role
P 1:N 0:1
0:N A
0:1 0:N
IsSupportedBy
Key
0:1
Incorporates . .
ForeignKey CandidateKey [&—
0:1 O:N
Figure 6 — Roles, RolePlayers and RoleConstraints
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Attribute
A o
0:N . O:N
Semantic '
InformationObject
| ‘ Incorporates
ncorporates
0N Incorporates 0N 0N
Role O:N Ke
Constraint y
0:N 0:N | Incorporates
Incorporates ForeignKey Candidate
O:N Key
|01 Ao O:N
RolePlayer |«
0:1  Incorporates Incorporates

Figure 7 — Connection between Data Models and Common subject areas
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Comp_onent O:N References
Object |«
0N Contains
IsFrojectionOT
. 1:N O:N | Projection
—O:Nb Attribute Component
O:N
Is
—_— Constructed
IsProjectionOf ProjectionOf :
) 11 1.1 With
Projected Definition 57
o:N| Attribute Object |q¢q—— |
01
Entity Relationship DataType
Cluster Role RolePlayer

Figure 8 — Connection between Data Models and Data Definition subject areas

6.3 Entities

The concept of an "Entity;or object to be modeled, is represented directly by the meta-entity called Entity. A
relgtional "Table" is alsotepresented by Entity. A Table is a more concrete representation of an Entity.

6.4 Relationships

A [relationship)is an association between two or more DataModelObjects, expressed by the metajentity
Relationship= There are two orthogonal classifications of relationship, each with two subtypes:

o | Arity expresses the degree or number of participants in a relationship. The two types are:

. Binary
. N-ary

e Intricacy categorizes the complexity of relationship association. The two types are:

. Simple
. Complex
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6.4.1 Binary relationship

This is an association between two DataModelObjects. Figure 9 depicts a binary relationship between Orders and
Lineltems and reads, "Order contains Lineltem."

Contains .
Order p! |ineltem

Figure 9 — Binary Relationship

6.4.2] N-ary relationship

This is an association between three or more DataModelObjects. Figure 10 depictssa-ternary relationship which
reads|"An Employee is Recruited by an Employer using a Recruiter."

Employer

Recruited Employee

Recruiter

Figure 10 — Ternary Relationship

6.4.3 Simple relationship

This is an association between Entities or between Clusters or between Entities and Clusters. Figure 9 is an
example of a Simple Binary Relationship and Figure 10 is an example of a Simple N-ary Relationship.

6.4.4 Complex relationship
This is an association between a Relationship and one or more DataModelObjects. Figure 11 depicts the

association of an entity called Student and a binary relationship called Class using another binary relationship
called Assigned.
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Student

Assigned

Teacher

teaches

Room

Figure 12 is an instance diagram for Figure 11, illustrating this concept. Captain Bligh is a student assig

Figure 11 — Complex Bifvary Relationship

the] class taught by the teacher Fletcher Christian inthe room named Bounty.
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Student

Captain Bligh

Assigned

teaches
Teacher Room
Fletcher Bount
Christian y

Figure 12 — Instance Diagram showing a Complex Relationship

6.5 |[Roles

A "Rdle" is the expression of an object\playing a part in a relationship. The degree or arity of the relationship is a
repregentation of the number of rol€s'in the relationship. In a binary relationship there are two roles (Figure 13)] in
a ternary relationship there are three roles (Figure 10); and in an n-ary relationship there are "n" roles. In Figure (13,
Ordey plays the role of set andiLineltem plays the role of member.

Role Role
set ) member .
Order Contains Lineltem
Relationship

Figure 13 — Roles
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The object playing a role in the relationship is represented by DataModelObject. The DataModelObject can be
another Relationship, an Entity or a Cluster. A relationship must have at least two roles to be meaningful (a binary
relationship). Incomplete relationship definitions are not supported.

The same DataModelObject can play both (binary) or many (n-ary) Roles in a Relationship as depicted in Figure
14. This is called a "Reflexive" or "Recursive" relationship. In this example, the relationship being modeled is that
of a Person managing another Person. However, each Person instance plays only one role with respect to
another Person instance - either taking the role of Manager or that of Subordinate.

Person

Manager Subordinate

Manages

Figure 14 — Reflexive or Recursive Relationship

6.4 Cardinalities

Ca[dinalities are used to define static limits on the 'number of DataModelObject instances that can be assogiated
usipg a Relationship. The limits are generally‘expressed as a range in the form "m:x", where "m" expresses the
mipimum number of object instances, and 'X'“expresses the maximum number of object instances. These pgirings
arg visually associated with the object at-each end of the relationship. For example, "0:N" expresses a range yhere
thel minimum participation is zero (optienal participation) to a maximum value of "N" (unlimited). The combined
cardinality of all participating objects.expresses the type of relationship as illustrated in Figure 15.
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1:1 Manages 1:1
Manager p  Product
One-to-One
1.1 HasMember O:N
Department »  Employee

One-to-Many (Master-Detail)

IN IsAssignedTo LN
Project |« Employee

Many-to-Many

Figure 15 — Examples of Types of Binary Relationships

The Data Model Subject Area differentiates betweennner and outer cardinality values for DataModelObjgcts
particjpating in relationships. These concepts are described in the next two sub-clauses.

6.6.1| Outer cardinalities

The '|Outer" cardinality defines the number’ of allowed instances of a participating DataModelObject from [the
viewpoint of the other participants in thé Relationship. In the example in Figure 16, the outer cardinalities define
the minimum and maximum numberfofiinstances of both the Entity called Lineltem and the Entity called Order|for
the re¢lationship called Contains\.This example reads: "For a given Order there may be at minimum Zzero
Linelfems and at maximum an unlimited number of Lineltems (0:N). For a given Lineltem there may be one and
only gne Order (1:1)." It is.assumed that for each Lineltem there is a corresponding instance of the relationghip
Contains.

Outer Cardinality Outer Cardinality
1.1 ) O:N
Ovrdar Caontaing Lincolioam
JTUCIT UTIan o ITICTLCTT
set member

Figure 16 — Outer Cardinalities
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6.6.2 Inner cardinalities

“Inner" cardinality defines the number of allowed instances of the Relationship from the viewpoint of a single
instance of the DataModelObject playing a Role. In the context of un-attributed binary relationships, with which
most people are familiar, the issue, of how many relationship instances are allowed, does not arise. It is assumed
that a single instance of the relationship exists for each pair of related DataModelObjects. If outer cardinalities are
not provided they are assumed to be 1:1. However, in more complex Modelling, when both inner and outer
cardlnallty values are used, the concept is important. In the example in Flgure 17, the model reads “One or more
once

and that Employers and Employees may participate in many instances of Given."

Bonus

1:N Inner Cardinality

Employer

recipient

11 In@er Cardinality

Employee

Figure 17 — Inner Cardinalities

Evén where attributed relationships (either binary or n-ary) are used, a physical implementation would pfovide
multiple instances of the relationship. But in conceptual terms, one must be able to define whether one or[many
relgtionship instances are required for any situation, since there are situations in which each is applicable.

Figure 18 depicts the,-eoncept of relationship instances. A given relationship has either one instance or mpltiple
insfances and each-has its uses. Inner cardinality specifies which case is being used. In this example we haJe two
depictions of therrelationship between an Order and its Lineltems. The left hand side depicts a model that §llows
multiple relationship instances and the right, a single instance.
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Order Order
1:1 11
n In
O:N 0:1
Contained SequenceNumber Contained TotalValue
11 11
IS IS
11 1:N
Lineltem Lineltem
1 Relationship per Lineltem 1 Relatiofship per Order

Figure 18 — Inner Cardinalities and Attfibuted Binary Relationships

In thel case of the left hand side of Figure 18, the relationship holds an attribute called SequenceNumber to order
the L|neitems. The inner cardinality for Order is 0:N"and the outer cardinality for Lineltems of 1:1, giving ¢ne
instarjce of the relationship for each Lineltem.

In the right hand side the TotalValue attribute-on the relationship shall occur only once for the Order, rather than
once per Lineltem so there shall only be 6né instance of the relationship for each Order. The TotalValue attribute
can be considered as a property of the relationship between the two entities, rather than a property of the Order,
sincelits value is dependent on the-Lineltem, rather than solely on the Order itself. Thus the inner cardinality flom
the viewpoint of an Order instaneesis 0:1, and the outer cardinality for Lineltem is 1:N, giving only one instancg of
the relationship for each Order, and thus only one instance of TotalValue.

In both cases the inner cardinality for Lineltem is 1:1 as each Lineltem can only relate to a single Order.
In thel absence of infercardinality values, the assumed semantic is multiple relationship instances. In the absence

of oufer cardinality>values, the assumed semantic is mandatory participation of exactly one instance from each of
the agsociated DataModelObjects.

6.7 |Multi-player roles

For each object participating in a relationship there shall be a Role. However, several different types of object may
play the same Role in a Relationship. This is called a multi-player Role and it is modeled using the meta-entity
RolePlayer. It is this mechanism that enables heterogeneous collections to be modeled. For example, in Figure 19
an Office is furnished with a Desk, Chair, BookCase and FilingCabinet. Note the specification of outer
cardinalities on each RolePlayer, as each may have a different participation. There shall be only one Desk in an
Office but one or more Chairs and zero or more BookCases and FilingCabinets.

18 © ISO/IEC 2005 — All rights reserved
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Office

1:1

habitat
/v 0:1

Role

fholePla4er

Furnishes

1:1

furniture

RolePla4er

Desk

Chair

BookCase

FilingCabinet

In pontrast, in Figure 20 the Role recruitingAgent(specifies the cardinalities of the RolePlayers Recruitg
Enployee. Note that this is merely a graphical-eonvention; cardinality values are properties of the Rolef
metta-entity, and thus in this case the RolePlayers called serviceProvider and reference both contain the

cardinality values.

Figure 19 — Multi-player Roles and’Heterogeneous Collections

r and
Player
same
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Company
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Recruited
recruitingAgent referent
0:1
serviceProvider reference
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Figure 20 — Multi-player Roles_ahd Common Outer Cardinality

b participating object.

Role constraints

nships. The meta-attribute Operator in the meta-entity RoleConstraint expresses the constraint, wh
5 are the boolean)operators inclusive OR, exclusive XOR and AND. The groupings are expressed on
layers which¢'make up the relationships, rather than the relationships themselves, as mult
flodelObjeets¢may play a single role. The meta-relationship RoleConstraint.Incorporates.RolePlayer alld
aint groups’to be constructed. Note that a role may participate in more than one constraint group. Figure)
htes these concepts.

ationships use RolePlayer, even for simplexbinary relationships. The RolePlayer meta-entity contains meta-
tes that describe cardinalities and volumetrics concerning the participating object. The volumetric meta-
tes specify the number of insertions,.déletions, updates and reads over a given time period that are expected

onstraints provide a mechanism for expressing complex permissible groupings of relationships. Tfhis
ains the participatiof~of an instance of a DataModelObject (Entity, Relationship or Cluster) in a sef of
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Constraint 1
(Inclusive OR)

Constraint 2 Constraint 3 Role
(Exceluciva YO RN Lneliicivua ODRY Dlavaor 1
T v <7 (T rororoTyY LAY J rayCi T
Role Role Role Role Role Role

Playerl Player2 Player2 Playerl Player4 Player5

Figure 21 — Role Constraint Network

A dingle object can act as more than one RolePlayer in a Relationship withia meed to constrain the participation of
its jnstances to only one Role. Figure 22 illustrates this point. In this example, Employee is constrained to [being
either a player in the role recruitingAgent or a player in the role referent. This example models employee
regruitment and is read "An Employee participates in one or moreacts of recruitment. For each recruitment,|there
is gne Company, and optionally, either a single Recruiter or Employee is used. Recruiters and Employegs can
be jused in zero or more acts of recruitment. An Employee is constrained from recruiting him/herself."

Conipany

1:1
employer

Recruited

Role

0:1

1:1

Recruiter Employee

Figure 22 — Constraints on Role Participation

Figure 23 is an instance diagram of Figure 22, illustrating the concept of Role constraints.
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Company Employee
Royal Navy Tom Brown
employer
employer Il':fl':l CI It

Recruited Employee Recruited

referent

Fletcher Christian

recruitingAgent

recrditingAgent

Employee Recruiter

Captain Bligh Press Gang

Figure 23 — Instance Diagram showing Role Constraints

6.9 |[Attributes

In thi$ subject area the data content of DefinitionObjects is described by the use of Attribute or ProjectedAttribute
(which is a subtype of Attribute). These are assigned to the subtypes of DefinitionObjects through the meta-
relatignship DefinitionObject.Contains:ComponentObject. For example, an Entity called Customer contgins
attribyites Name, Address and PhoneNumber.

Proje¢tedAttributes are dependent attributes that exist as a result of a projection operation such as computation.
For ekample, the ProjectedAttribute called Total exists as a result of multiplying the Attributes called Price @and
Quanttity. For a detailed discussion on projection see Sub-clause Projections.

The detailed type information about attributes is not covered by this subject area; the Data Definition subject areg is
used fo describe this. The connections between the Data Models subject area and the Data Definition (see ISO/IEC
DIS 15476-3:2000, Information Technology - CDIF Semantic Meta-model - Part 3: Data Definition) subject area is

[ 1 [ ( area na own decompo on mechanism or a Datalype Into Untypes, an
Entity should be modelled as it only contains top-level Attributes when the Data Models subject area is used along
with the Data Definition subject area.

Roles, RolePlayers, and Relationships may also have attributes defined for them using the meta-relationship
DefinitionObject.Contains.ComponentObject. Figure 24 illustrates the use of each of these. This models how an
Employee is recruited by a Company. The Relationship called Recruited has an Attribute of ApprovedBy.
Sometimes the services of a Recruiter are used and sometimes an existing Employee refers someone. In the
case of the former the RolePlayer called serviceProvider is paid a Fee and the RolePlayer called reference is
paid a Bonus.
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Legend:

0 Keys and access paths

s are classified intetwo types:

Candidate Keys

Figure 24 — Attributed-Relationships, Roles and RolePlayers

implementations of Keys (using

ity instances are identified by Key values and are accessed using AccessPath values. A Key is a meg
htification of Entity instances, providing the basis of normalization and referential integrity (see 6.11). Key
d to support relationships. AccessPaths, sometimes known as Alternate Keys, are used to specify ef]
ess to Entity instances) and are often
ity.IsAccessedUsing.AccessPath and AccessPath.Instantiates.Key).

the meta-relatior

CandidateKeys are a means of identification of the containing Entity. The concatenated valu
CandidateKey components contain unique values and thus uniquely identify Entity instances. A primal

is'simply one of the set of candidate keys for a given Entity and signifies that this is the key that is the
identifier This concept of ||nin||u:- identification is the basis on which Fntify normalization takes

ns of
S are
ficient
ships

es of
y key
major
lace.

b)

CandidateKeys used in conjunction with ForeignKeys provide the basis of referential integrity, which is the
mechanism for maintaining consistency between related Entities after Delete, Update or Insert operations

(See 6.11).

Foreign Keys

ForeignKeys are a replication of a CandidateKey from a related Entity. The ForeignKey’s purpose is to
provide a referential integrity constraint to ensure that any ForeignKey values have matching CandidateKey
values affecting creation, modification and deletion of Entity instances. It is also used to support the concept
of a relationship. The ForeignKey refers to the CandidateKey by using the meta-relationship called
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ForeignKey.References.CandidateKey. For example, from Figure 25, in the relationship
Customer.Places.Order if there is a ForeignKey value in Order that does not have an equivalent
CandidateKey value in Customer then there is an integrity failure.

Keys contain one or more Attributes drawn from the set that describes the related Entity. Multiple attributes
comprising a key characterize the key as a concatenated key. Note that CandidateKeys may also contain
ForeignKeys as in the example in Figure 25. Order_Key consists of both a foreign key, Cust_FKey, and an
attribute OrderNo. The forelgn key |s Cust _FKey WhICh contalns a smgle attrlbute CustomerNo Th|s is modeled
ibe
the frelgn keys are the same attrlbutes (and attribute values) as those describing the assomated candldate Key,
and thus the attributes are "global" in scope. However, Attributes are local in their ability to describg a
DefinitionObject and thus ForeignKeys must contain Attributes that describe the entity that contains the
ForeignKey. The association between a CandidateKey's attributes and those of its ForeignKeys is accemplished by
definipg for each CandidateKey attribute a DataType that is shared between the CandidateKey attribute and the
corresponding ForeignKey attribute. Additionally, the sequence of attributes that comprise the EoreignKey must be
the sgme sequence that comprise the CandidateKey.

Customer

wo Customer_Key
CustomerNo

Lineltem
Order
wo Order_Key wo |ineltem_Key
== Cust_EKey === Order_FKey
CustomerNo ==z Cust_FKey
OrderNo CustomerNo
OrderNo
SequenceNo

Figure 25 — Foreign Keys

In some techniques a relationship can be a component of a ForeignKey. This is modeled by relating the relevant
RolePlayer to the ForeignKey using ForeignKey.Incorporates.RolePlayer. In this technique attributes describing the
key are not specified - they are implied from the candidate key; the foreign key is simply composed of the
RolePlayer reference. Figure 26 illustrates this where Employee_FKey in Software is described by the RolePlayer
version and Employee_FKey in Hardware is described by the RolePlayer model. This means that both
Hardware and Software are not described by the attribute Name that is the description of the primary key in
Employee.
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Employee

w0 Employer PKey

Name

model

productManager

1:1

Manages

1:1

Hardware

Product

version

=== Employee_FKey
Model

Software

== Employee_FKey
Version

Figure:26 — RolePlayer as a component of a ForeignKey

Pafrings of CandidateKeys jand ForeignKeys are used to more concretely express the Relationships de¢fined
between Entities. The meéta-relationship RolePlayer.IsSupportedBy.Key is used as the mechanism to expresk this,
by gelecting a particulah CandidateKey (usually the primary key) or ForeignKey from an entity to be used in syipport
of the entity's participation as a RolePlayer in a particular Relationship. Where more than one Entity can play the
same Role in a-Relationship, there is one Key for each RolePlayer in the Role. Figure 27 illustrates this copcept,

where Recruiter and Employee act as RolePlayers, playing the role of recruitingAgent in the relationship.

n this

cage the primary key Recruiter_PKey supports the RolePlayer serviceProvider and Employee_PKey supports

the| RoleRlayer reference.
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Company

wo Company_PKey

-

employer

1:N

Recruited

recruitingAgent
0:1

serviceProvider reference

Recruiter Employee

wo Recruiter PKey wo Employee PKey

Figure’27 — Key support of RolePlayer

as
ed in Figure 14.

her
her
ies

In this, example, the relationship being modeled is that of a Person managing anot

the role of Manageror that of Subordinate. The meta-relationship RolePlayer.IsSupportedBy.Key identi
role is played byywhich instance - the CandidateKey Person_PKey would play the Manager role and

the
ForeignKey Manageéer-Key would play the Subordinate role.

26
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Person
wo Person PKey |1 Manager
Name
| W, PN
IVIGIIG.HCQ
== Manager_Key
Name O:N  Subordinate

Figure 28 — Key support for RolePlayer in a Reflexive Relationship

6.11 Referential integrity

Keys are used to enforce referential integrity. Referential integrity rules-are associated with RolePlayer as the
mechanism  for  binding CandidateKey and  ForeignKey /,pairs using the meta-relatignship
RolePlayer.IsSupportedBy.Key.

The¢ meta-attributes InsertEffect, DeleteEffect, and UpdateEffect;. belonging to RolePlayer, govern the behavior

asgociated with Insert, Delete, and Update events on an Entity type. If the referenced Entity instance is inserted,
deleted, or its Key is updated, then the rules outlined in Table’1l apply for each type of key when each event ogcurs:

Table 1 Referential Integrity Rules

Key Insert Delete Update
Candidate RESTRICTS RESTRICTS RESTRICTS
CASCADES CASCADES CASCADES
SETNULL SETNULL
SETDEFAULT SETDEFAULT
Foreign RESTRICTS RESTRICTS RESTRICTS
CASCADES CASCADES CASCADES

CapdidateKey.InsertEffect

e | RESTRICTS

The insert operation cannot complete if there are no matching ForeignKey entity instances. This qccurs
where the ForeignKey entity's participation in the relationship is mandatory. For example,
Employee.Has.WorkSpace (0:1 to 1:1), where an instance of Employee is inserted.

e CASCADES

An instance of the ForeignKey entity shall be inserted. This is the equivalent of deferred checking of integrity.
This applies to a mandatory relationship. For example, ProductManager.IsResponsibleFor.Product (0:N
to 1:N), where an instance of ProductManager is inserted.
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ForeignKey InsertEffect

e RESTRICTS
The insert operation cannot complete if there are no matching CandidateKey entity instances. This occurs
where the CandidateKey entity's participation in the relationship is mandatory. For example,
Order.Has.Lineltem (1:1 to O:N).

o CASGABES

An instance of the CandidateKey entity shall be inserted if none exists. This is the equivalent of-deferred
checking of integrity. This applies to a mandatory relationship. For example, Customer.Places.Ofder (1:1 to
0:N).

Cand|dateKey DeleteEffect
e RESTRICTS

The delete operation cannot complete if there are matching ForeignKey entity instances, This occurs where
the CandidateKey entity's participation in the relationship is_mandatory. For example,
Customer.Places.Order (1:1 to O:N).

This is the equivalent of "NO ACTION" in SQL2.
e CASCADES

The delete operation will delete ForeignKey entity instances and this will cascade in a "domino" effect|for
entity instances that have the candidate key's DeleteEffect value of CASCADES, until there are no mpre
ForeignKey entity instances or the ForeignKey entity has a DeleteEffect value of RESTRICTS. For example,
in Figure 25 Order contains a foreign key, Cust_FKey, that references Customer and Lineltem contains a
foreign key, Order_FKey, that references Order. Deleting a Customer instance will cause a cascading
delete that will delete all referencing Order jastances which will cause all referencing Lineltem instances to
be deleted (the DeleteEffect meta-attribute™of the Customer RolePlayer and the DeleteEffect meta-attribute
for the Order RolePlayer have values of-CASCADES).

e SETNULL

The delete operation will cadse‘the values of referencing ForeignKeys to be set to NULL. This preserves fthe
ForeignKey entity instances. For example, in a model where we have the relationghip
Supplier.Fulfills.Order(0:N to 0:N) and the Supplier instance is deleted, the Order instances have their
ForeignKeys set to NULL.

e SETDEFAULT

The delete~operation will cause the values of referencing ForeignKeys to be set to default values as specified
by the meta-attribute DefaultValue. This preserves the ForeignKey Entity instances. For example, in a mddel
wheré>we have the relationship Supplier.Fulfills.Order and the Supplier instance is updated or deleted, the
Order instances have their ForeignKeys set to a default value of UNKNOWN.

ForeignKey DeleteEffect

e RESTRICTS
The delete operation cannot complete if the number of foreign key entity instances falls below the minimum
cardinality value. For example, in the relationship Employee.WorksFor.Manager (1:N to 1:1) where a given

Manager has only one Employee assigned, the delete operation cannot complete.

e CASCADES
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The delete operation will delete referenced CandidateKey entity instances when the last ForeignKey entity
instance has been deleted. For example, for the relationship Lineltem.IsContainedIn.Order (0O:N to 1:1),
when the last Lineltem instance is deleted for a particular Order instance, the Order instance is deleted.
CandidateKey UpdateEffect
e RESTRICTS

The undate aneration-cannotcomplete if there are matchina FaoreiankKev entitv instances.
g g g ) ) Y 24

e [ CASCADES
The update operation will update ForeignKey entity instances. For example, for the* relatignship
Customer.Places.Order, if the Customer's candidate key is updated then all associatedyOrder instances
will have their ForeignKey values correspondingly updated.

e | SETNULL

The update operation will cause the values of referencing ForeignKeys to be“set to NULL. This effegtively
breaks the relationship between the candidate key entity instance and the ForeignKey entity instances.

e | SETDEFAULT

The update operation will cause the values of referencing <ForeignkKeys to be set to default valups as
specified by the meta-attribute DefaultValue.

FofeignKey UpdateEffect

e [RESTRICTS

The update operation cannot complete if therexare matching CandidateKey entity instances.

e [ CASCADES

The update operation will update(the-attribute components in the CandidateKey entity instances.

The meta-attributes IsDeleteDeferred, IsinsertDeferred, and IsUpdateDeferred of RolePlayer govern whether
referential integrity checking is t6 be done immediately, or deferred to the completion of the transaction.

6.12 Supertypes and-subtypes

A dupertype is a generalization of one or more object types into a single more abstract object type. A subtype is a
reflnement of its).Supertype (specialization). In this Subject Area, only InheritableDataModelObjects | have
supertypes or ‘subtypes. Subtypes are represented by the SubtypeSet meta-entity and the meta-relatignship
In%ritableDataModelObject.IsSubtypeIn.SubtypeSet. The supertype is identified by an instance of the meta-
relationshipInheritableDataModelObject.IsSupertypeFor.SubtypeSet. Subtypes are grouped into one or more|(sets.

Eagh-subtype set can be determined by an attribute or attributes of the supertype that acts as a discriminator] This
isr - T i i -TsDisTrm : fpCriterion. lue of
the discriminator determines the appropriate subtype. This is represented by the meta-attribute DiscriminatorValue
of the meta-entity SubtypeSetMembershipCriterion and the meta-relationship
SubtypeSetMembershipCriterion.Selects.InheritableDataModelObject. For example, in Figure 29 the subtype set
that includes Male and Female subtypes is discriminated using the Gender attribute, whose values are M that
determines Male and F that determines Female.
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are four important characteristics of subtype sets:
overage

Kclusivity

rthogonality

heritance

1 Coverage

age is the concept that describes the.instantiability of the supertype. When an InheritableDataModelOb
5 as a supertype for one or more subtype sets, and it can be instantiated, it is said to be concrete. If it can

pertype.
age is specified by the _meta-attribute IsAbstract of the InheritableDataModelObject meta-entity. A valug

ce of Person is either Male or Female (Person is abstract as indicated by italics). In Figure 31,
pyee supertypeis-concrete, hence, there can be instances of Employee that are neither Waged
ed. Note thatinvthe case where there are multiple subtype sets, the status of the supertype (abstrac
bte) applies equally to all subtype sets - i.e. coverage for a supertype must be consistent for all of its subt

ect
not

tantiated, it is said to be abstract. An abstract supertype requires that the subtypes be instantiated rather than

of

indicates an abstract ‘supertype, FALSE indicates a concrete supertype. For example, in Figure 30, any

the
hor
or

pe
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Person

Male Female

Figure 30 — Abstract Supertype

Employee

Waged Salaried

Figure 31 — Concrete Supertype

Abstract supertypes-are’ sometimes used as categorization supertypes and may have little or no attributes.
6.12.2 Exclusivity

Ex¢lusiyity~is the concept that subtype instances do not overlap. If the subtype set is not exclusive then an
insfance.can exist as more than one subtype. For example, in Figure 30, a given instance of Person can be [either
Male“of Female. In contrast, in Figure 32, an instance of CDIFMember can be Chair, ViceChair, WGChalir and
Editor concurrently. The IsExclusive meta-attribute of the SubtypeSet meta-entity is used to specify exclusivity
among the subtypes of the subtype set.

© ISO/IEC 2005 — Al rights reserved 31


https://standardsiso.com/api/?name=0e2a1c658ffa92135e2dc7532c7b2d89

ISO/IEC 15476-4:2005(E)

CDIFMember
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the combinations are:

FullTime-Salaried
PartTime-Salaried
FullTime-Waged
PartTime-Waged

Figure 32 — Non-exclusive Subtype Set

le subtype sets with the same supertype are said to be orthogonal (ar parallel).
le ways of specializing a supertype entity. For example, Figure 33 (llustrates subtype orthogonality. T
byee supertype can be subtyped as FullTime or PartTime and als@ subtyped as Salaried or Waged. B

hlizations apply simultaneously.

Orthogonality allows |for
'he
oth

Discriminator

\ Employee
| Remuneration

Attendance |

Discriminator

<

FullTime

PartTime Salaried

Waged

Figure 33 — Orthogonal Subtype Sets

Figure 34 is an instance diagram showing an instance of Employee and its subtype instances.

32
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Fletcher Christian

1024

Attendance: F

Remuneration: s

Full Time

1024
Fletcher Christian
Bonus: Pitcairn Island

Salaried

1024

Fletcher Christian
£3/5/6 per‘annum

Figure 34 — Instance Diagram showing @rthogonal Subtype Sets

A dqubtype can be a member of more that one subtype set. ¢in Figure 35, the subtype Amphibian is a memper of

the| Vehicle subtype

set and the Boat subtype set.

_ Conveyance
Vehicle Boat
P B T

| N | N | =~
( Car ( Amphibian ) Yacht Powerboat

\ \ / /

~ ™~ ~
~ A« ~ ~ = - -

—_——_ -

Figure 35 — Overlapping Subtype Sets

6.12.4 Inheritance

Inheritance imbues subtypes with the properties of their supertypes. Subtypes inherit all of the attributes and all of
the relationships that describe their supertypes. Partial inheritance of attributes and relationships is not supported.
Inheritance from a single supertype and inheritance from multiple supertypes is supported for both Entities and
Relationships. For example, Figure 36 depicts an Entity super/subtype construct. Truck, Car, and Motorcycle,
Articulated and Non-Articulated inherit the SerialNumber and LicencePlateNumber attributes from Vehicle.
Articulated and Non-Articulated inherit the attribute Tare from Truck. In addition, all inherit the relationship
Vehicle.lsOwnedBy.Owner.
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IsOwnedBy
Vehicle > Owner
SerialNumber
LicenceNumber
Car Motorcycle Truck
Tare
Articulated Non=articulated
Figure 36 — Inheritance

The }eta-relationship Attribute.IsInheritedFrom.Attributesis used to implement attribute inheritance. At each leveg
the immediate supertype. This local copy can be renamed. To determine any of the characteristics of an inheri
Attribfite, the attribute inheritance hierarchy must be navigated to find the root Attribute (by using the m
relatignship Attribute.lsInheritedFrom.Attribut€);* In the situation where an Attribute can be inherited from
supertypes, the definitions of the inherited Attributes' meta-attributes (except Name) and meta-relationships m
be identical.

Inherifance of both Attributes and Relationships from a supertype cannot be selective. All the Attributes 4
Relatjonships are inherited. Once_ihherited, local override of an Attribute name can occur. See 6.13.

6.13 |Refinement of inhérited characteristics

6.13.1 Refinement@f-attribute characteristics
Both |nherited‘Attributes and inherited Relationships can have their characteristics refined..

Inherited attributes can have their characteristics further refined to:

the slibtyping hierarchy, there is a local copy of each\inherited Attribute pointing to the corresponding AttributI in

| of

ed
ta-
WO
ust

and

e Change the name of an inherited attribute. Each inherited attribute will have an instance of Attribute to
represent it and can provide a new value for the meta-attribute Name. The meta-relationship

Attribute.IsInheritedFrom.Attribute is used to relate the Attribute in the supertype to the renamed inheri
Attribute.

e Alter the length of a data type. For example, Truck SerialNumbers may be shorter than Vehi
SerialNumbers. The Data Definition subject area describes this in more detail.

e Further constrain the domain values. The Data Definition subject area describes this in more detalil..

ted

cle
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6.13.2 Refinement of relationship characteristics

An inherited relationship can have its cardinalities refined to reflect tighter constraints. Minimum cardinality values
can be increased and maximum cardinality values can be decreased. For example, in Figure 37, the relationship
Airplane.lsStaffedBy.FlightCrew, the cardinality is 0:1 to 3:N. This indicates that in general, the minimum number
of FlightCrew is three. JumboJet inherits this relationship and in so doing refines the cardinality so that the
minimum number of FlightCrew is twenty.

conveyance member
Airplane IsStaffedBy FlightCrew
| 20:N
member |
conveyance
TurboProp JumboJet - IsStaffedBy

Figure 37 — Refinement’of Cardinalities

This refinement mechanism is implemented using the meta-relationships RolePlayer.Refines.RolePlayef and
RolePlayer.RefinesForSubtype.DataModelObject)) RolePlayer.Refines.RolePlayer provides the mechanism to [refine
theg cardinalities. RolePlayer.RefinesForSubtype.DataModelObject provides the identification of the particular
sulptypes that participate in the refined.relationship. For example, JumboJet is identified as the subyipe of
Airplane for which the role player FlightCrew is being refined.

Fi

gure 38 is an instance diagram of-part of Figure 37, showing the representation of the model.
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Entity
FlightCrew
ActsAs
Plays
P RolePlayer ———P» Role
Entity
3:N Member
JumboJet BelongsTo
Refines
RefinesForSubtype
RolePlayer Relationship
20:N IsStaffedBy
BelongsTo
ActsAs Plays

Entity ———p{“RolePlayer |————Ppi Role

Airplane 0:1 Conveyance

Figure 38 — Instance Diagram showing refinement of Cardinalities.

6.14 [Subsets

Subsg¢ts are sa-mieans of defining a collection of objects taken from a larger model. They are a partition of fthe

a s a-m a as . OF- a¥a ; V¥lalTala 1ay
overlap each other, is supported by DataModelSubset which belongs to the parent DataModel. This Subject Area
standard is an example of a subset of the single overall CDIF Semantic Meta-model.

Figure 39 depicts an overall data model that has been partitioned into two subsets - Subset 1 and Subset 2. Note
that Subset 2 overlaps Subset 1 in that they both include Entities A and B and the relationship between A and B.
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Figure 39 — Subsets

limit the Attributes that will be included is done by using the meta-relatig

aModelSubset.Excludes.Attribute. For example, in a human resources data model, a subset of the Emp
ty could be created with the attribute-Salary excluded, thereby limiting access to this information.

5 Clusters

nship
oyee

sters provide an abstraction/mechanism which can be used for providing high-level views of a data modlel by
suppressing the lower level detail.
prdcess decompositionr_data flow Modelling. This is sometimes referred to as subject database Modelling
Aggregation.

They effectively provide a decomposition mechanism for data models, sim

Clysters represefit collections of Entities, Relationships and other Clusters. This concept is usually used on
| data models where the level of detail of a complete model is abstracted, showing the relationships be

lev

CI sters. Figure 40 depicts this process of abstraction. The Clusters named Stock Detail and Order Detail,

ilar to
or as

high-
ween
and
ntities
areas

are not

attrlbuted and they can contaln both Ent|t|es and Relat|onsh|ps Clusters can have reIatlonsh|ps Wlth Clusters,
Entities, and Relationships.
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O0:N

StockDetail
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CustomerNo

1:1

Order

we Order_Key
= Cust FKey
CustomerNo
OrderNo

Contains

Lineltem

0:N

= Lineltem_Key
=r Order_FKey
wr Cust FKey
CustomerNo
OrderNo
SequenceNo

6.16 |Projections

Figure 40 — Clusters

The dapability to model "Virtual" entities (entities that are composed of one or more underlying "base" entities)) is

provid

ed through the_ProjectionComponent and ProjectedAttribute meta-entities.

Entire sets or subsets| of

Attribytes from the underlying DefinitionObjects are included in the resultant DefinitionObject. This provides the
data modeler the capability to model users’ views of data objects in the enterprise, while preserving a rigorpus

projection

alized data~miodel. These views can be used at all stages of development, from conceptual data Modelling
jh to Database Design (e.g., SQL Views).

|s accomphshed usmg the PrOjectedAttrlbute meta-ent|ty and the meta—relaﬂonshps

an

instance diagram showing that an Entity instance is described by a mix of Attributes and a PrOJectedAttrlbute
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Entity
OrderSummary
Contains Contains / Containsx k‘

. . . Projected

Attribute Attribute Attribute Attribute

. . OrderTotal
ProductCode Quantity Price _ D

=Quantity*Price
IsProjectionOf
IsPrgjectionOf

Figure 41 — Instance Diagram showing Simple Projection

Marre complex projections are constructed using the'ProjectionComponent meta-entity and the meta-relationships
DefinitionObject.IsConstructedWith.ProjectionComponent  and  ProjectionComponent.IsProjectionOf.Attfibute.
Figure 42 is an instance diagram showing a prejection OrderSummary that subsets the Attributes from Cusfomer
and Lineltem entities. The full descriptions ofithe entities are as follows:

OrderSummary Customer Lineltem
Name Name ProductCode
Number Address Quantity
OrderTotal (sum (Tatal) Number Price
PhoneNumber Total (=Price*Quantity)
FaxNumber
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Entity

OrderSummary

A f
Proje
Defin

el PIRPO VTN
TSCoOfRStFUCe vt

Projection
Component

Cust

IsProjectionOf

IsProjectionOf

tsCorrstr LILlCUVVilII

Projection
Component

L/I

IsProjectionOf

. . Projected .
Attribute Attribute Attfibufe Entity
OrderTotal .
Name Number N\ Lineltem
=sum(Total)
1sProjectionOf Contains
Contains Contains
. Projected
Entity Attribute
Customer Total
Figure 42 — Instance Diagram showing Complex Projection
Il projection, such as the “"select * in SQL is provided by the meta-relationg

tionComponent.IsFullProjectionOf.DefinitionObject.

This provides the capability to fully project

ionObject in terms of its currently defined Attributes, without the need to enumerate them.

hip

Renaming of Attributes or ProjectedAttributes that are contained in a ProjectionComponent is accomplished by
creating instances of ProjectedAttribute that contain new values for the Name meta-attribute.
related to the ProjectionComponent using the meta-relationship ProjectionComponent.IsProjectionOf.Attribute and
to the renamed Attributes using the meta-relationship ProjectedAttribute.IsProjectionOf.Attribute. Figure 43 is an
instance diagram showing renaming of Attributes.

40

These are then
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Entity
Entity name
|
e N IsFullProjectionOf
Contains/ Contains Contains ~
Attribute Attribute Attribute Projection
Component
Name Number Address
IsProjectionOf IsConstructedWith
Projected .
Attribute Entity
ldentifier FullCustomer
f Projection
| Component

IsProjectionOf

IsConstructedWith

6.17 Computable languages

The set«ofs computable languages that can be supported is defined in ISO/IEC 15476-2:2000, Inforn

Te¢hnology - CDIF Semantic Meta-model - Part 2: Common.

Figure 43 — Instance Diagram showing Attribute Renaming

hation
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[Blank page]
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7 Data models subject area summary

7.1 AttributableMetaObject hierarchy

ISO/IEC 15476-4:2005(E)

MetaObject Name

SubjectArea Name

RootEntity Foundation
SCI rail It;b:l IfUI LI Iat;Ul IOLIJCL,t CUI TIrmoTT
AccessPath Data Models
ComponentObject Common
Attribute Data Models
ProjectedAttribute Data Models
DataModel Data Models
DataModelObject Data Models
Cluster Data Models
InheritableDataModelObject Data Models
Entity Data’Models
Relationship Data Models
DataModelSubset Data Models
DefinitionObject Common
Cluster Data Models
Entity Data Models
Relationship Data Models
Role Data Models
RolePlayer Data Models
Key Data Models
CandidateKey Data Models
ForeignKey Data Models
ProjectionComponent Data Models
RoleConstraint Data Models
SubtypeSet Data Models
SubtypeSetMembershipCriterion Data Models
RootEntity.IsRelatedTo.RootEntity Foundation
AccessPath.Incorporates.Attribute Data Models
AccessPath.Instantiates.Key Data Models
Attribute.IsDiscriminatorFor.SubtypeSetMembershipCriterion Data Models
Attribute.IslnberitedFrom.Attribute Data Models
Cluster.Collects.DataModelObject Data Models
ComponentObject.References.DefinitionObject Common
DataModel.Collects.DataModelObject Data Models
DataModelObject.ActsAs.RolePlayer Data Models
DataModelObject.IsMemberOf.DataModelSubset Data Models
DataMadelSubhset Excludes Attribute Data Maodels
DataModelSubset.IsSubsetOf.DataModel Data Models
DefinitionObject.Contains.ComponentObject Common
DefinitionObject.IsConstructedWith.ProjectionComponent Data Models
Entity.IsAccessedUsing.AccessPath Data Models
Entity.IsldentifiedBy.CandidateKey Data Models
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MetaObject Name

SubjectArea Name

Repeated for Clarity

RootEntity.IsRelatedTo.RootEntity Foundation
ForeignKey.References.CandidateKey Data Models
InheritableDataModelObject.IsSubtypeln.SubtypeSet Data Models
InheritableDataModelObject.IsSupertypeFor.SubtypeSet Data Models
Key.Incorporates.SemanticinformationObject Data Models

(‘nndidnml(ny Inr*nrlnnmme I:nrnignl(ny Data Maodels
ForeignKey.Incorporates.RolePlayer Data Models
Key.Incorporates.Attribute Data Models
ProjectedAttribute.IsProjectionOf. Attribute Data Models
ProjectionComponent.IsFullProjectionOf.DefinitionObject Data Models
ProjectionComponent.IsProjectionOf.Attribute Data Models
Role.BelongsTo.Relationship Data Models
RoleConstraint.Incorporates.SemanticinformationObject Data Models
RoleConstraint.Incorporates.RoleConstraint Data Madeéls
RoleConstraint.Incorporates.RolePlayer DataModels
RolePlayer.IsSupportedBy.Key Data Models
RolePlayer.Plays.Role Data Models
RolePlayer.Refines.RolePlayer Data Models
RolePlayer.RefinesForSubtype.DataModelObject Data Models
SubtypeSet.Specifies.SubtypeSetMembershipCriterion Data Models
SubtypeSetMembershipCriterion.Selects.InheritableDataModelObject ~ Data Models

44
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7.2 MetaEntity summary

All MetaEntities

All meta-entities contain the following inherited meta-attributes, which are omitted from the entries in this clause:

CDIFIdentifier Mandatory
DateCreated Optional
DateUpdated Optional
TimeCreated Optional
TimeUpdated Optional
AcfessPath
BriefDescription Optional
FullDescription Optional
Name Optional
SpecificationLanguage Optional
SpecificationText Optional
Attribute
BriefDescription Optional
FullDescription Optional
Name Optional
DefaultValue Optional
IsOptional Optional

CapdidateKey

BriefDescription Optional
FullDescription Optional
Name Optional
SpecificationLanguage Optional
SpecificationText Optional
IsPrimary Optional
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Cluster

46

BriefDescription Optional
FullDescription Optional
Name Optional
Operator Optional
SpecificationLanguage Optional
Spechication Text Optional
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ComponentObject

BriefDescription Optional
FullDescription Optional
Name Optional
DataModel
BriefDescription Optional
FullDescription Optional
ModelType Optional
Name Optional

DajaModelObject

BriefDescription Optional
FullDescription Optional

DajaModelSubset

BriefDescription Optional
FullDescription Optional
Name Optional

DefinitionObject

BriefDescription Optional
FullDescription Optional
Name Optional
Operator Optional
SpecificationLanguage Optional
SpecificationText Optional
Entity
BriefDescription Optional
FullDescription Optional
IsAbstract Optional
Name Optional
Operator Optional
SpecificationLanguage Optional
SpecificationText Optional
AvgNumberOfOccurrences Optional
DeletionTimePeriod Optional
EnhtityType Optional
InsertionTimePeriod Optional
MaxNumberOfOccurrences Optional
MinNumberOfOccurrences Optional
NormalizationState Optional
NumberOfDeletions Optional
NumberOfinsertions Optional
NumberOfReads Optional
NumberOfUpdates Optional
ReadTimePeriod Optional
UpdateTimePeriod Optional

© ISO/IEC 2005 — Al rights reserved 47


https://standardsiso.com/api/?name=0e2a1c658ffa92135e2dc7532c7b2d89

ISO/IEC 15476-4:2005(E)

Usage Optional
ForeignKey
BriefDescription Optional
FullDescription Optional
Name Optional
SpecificationLanguage Optional
SpeciicationText Optional
InherjtableDataModelObject
BriefDescription Optional
FullDescription Optional
IsAbstract Optional
Key
BriefDescription Optional
FullDescription Optional
Name Optional
SpecificationLanguage Optional
SpecificationText Optional
ProjectedAttribute
BriefDescription Optional
FullDescription Optional
DefaultValue Optional
IsOptional Optional
Name Optional
SpecificationLanguage Optional
SpecificationText Optional
ProjectionComponent
BriefDescription Optional
FullDescription Optional
Name Optional
SpecificationLangiiage Optional
SpecificationText Optional
Relatjonship
BriefDescription Optional
FullDescription Optional
IsAbstract Optional
Name Optional
Operator Optional
SpecificationLanguage Optional
SpecificationText Optional
48 © ISO/IEC 2005 — All rights reserved
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InverseName Optional
Role
BriefDescription Optional
FullDescription Optional
Name Optional
Operator Optional
SpecriicationLanguage Optional
SpecificationText Optional
IsMaster Optional
IsSource Optional
RojeConstraint
BriefDescription Optional
FullDescription Optional
Name Optional
Operator Optional
RojePlayer
BriefDescription Optional
FullDescription Optional
Name Optional
Operator Optional
SpecificationLanguage Optional
SpecificationText Optional
AvgNumberOfOccurrences Optional
DeleteEffect Optional
DeletionTimePeriod Optional
InsertEffect Optional
InsertionTimePeriod Optional
IsDeleteDeferrable Optional
IsinsertDeferrable Optional
IsUpdateDeferrable Optional
MaxInnerCardinality Optional
MaxNumberOfOgcurrences Optional
MaxOuterCardinality Optional
MininnerCardinality Optional
MinNumberOfOccurrences Optional
MinQuterCardinality Optional
NumberOfDeletions Optional
NumberOfinsertions Optional
NumberOfReads Optional
Numberoftpdates Optiorat
ReadTimePeriod Optional
UpdateEffect Optional
UpdateTimePeriod Optional
SemanticinformationObject
BriefDescription Optional
FullDescription Optional
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SubtypeSet
BriefDescription Optional
FullDescription Optional
ISExclusive Optional
Name Optional
SubtypeListisClosed Optional

SubtypeSetMembershipCriterion

BriefDescription Optional
FullDescription Optional
DiscriminatorValue Optional
SpecificationLanguage Optional
SpecificationText Optional

7.3 |MetaRelationship summary

All MgtaRelationships

All meta-relationships contain the following inherited meta-attributes,* which are omitted from the entries in this
clause:

CDIFIdentifier Mandatory
DateCreated Optional
DateUpdated Optional
TimeCreated Optional
TimeUpdated Optional

AccepsPath.Incorporates.Attribute

IsAscending Optional
SequenceNumber Optional

AccepsPath.Instantiates.Key

Attriqute.lsDiscriminatorFor.SubtypeSetMembershipCriterion

Attriqute.lsinheritedFrom.Attribute

CandidateKey.Incorporates.ForeignKey

SequenceNumber Optional
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Cluster.Collects.DataModelObject

ComponentObject.References.DefinitionObject

Da

aModel.Collects.DataModelObject

Da

aModelObject.ActsAs.RolePlayer

Da

aModelObject.IsMemberOf.DataModelSubset

Da

aModelSubset.Excludes.Attribute

Da

aModelSubset.IsSubsetOf.DataModel

De

initionObject.Contains.ComponentObject

De

initionObject.IsConstructedWith.ProjectionComponent

SequenceNumber Optional

En

ity.IsAccessedUsing.AccessPath

En

ity.IsldentifiedBy.CandidateKey

Fo

eignKey.Incorporates.RolePlayer

SeguenceNumber Optional

Fo

eignKey.References.CandidateKey
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InheritableDataModelObject.IsSubtypeln.SubtypeSet

SpecificationLanguage
SpecificationText
StoreWithSupertype

Optional
Optional
Optional

InheritableDataModelObject.IsSupertypeFor.SubtypeSet

Key.l

hcorporates.Attribute

SequenceNumber
IsAscending

Optional
Optional

Key.l

ncorporates.SemanticinformationObject

SequenceNumber

Optional

Proje]

ctedAttribute.IsProjectionOf.Attribute

Proje

ctionComponent.IsFullProjectionOf.DefinitionObject

Proje]

ctionComponent.IsProjectionOf. Attribute

SequenceNumber

Optional

Role.

BelongsTo.Relationship

Role(

Constraint.Incorporates.RoleConstraint

Role(

Constraint.Incorporates-RolePlayer

Role(

Constraint.IngorpoOrates.SemanticinformationObject

RoleH

Player.IsSupportedBy.Key

RolePlayer.Plays.Role

RolePlayer.Refines.RolePlayer

52
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RolePlayer.RefinesForSubtype.DataModelObject

SubtypeSet.Specifies.SubtypeSetMembershipCriterion

SuptypeSetMembershipCriterion Selects InheritableDataMadelQbject

© ISO/IEC 2005 — Al rights reserved

53


https://standardsiso.com/api/?name=0e2a1c658ffa92135e2dc7532c7b2d89

ISO/IEC 15476-4:2005(E)

8 Data models subject area specification

8.1 Introduction

This clause provides the full definition of each object used in the Data Models subject area of the CDIF semantic
metamodel.

8.2 |Subject area definition

SUBJECT AREA DEFINITION

N[ = R DataModels

VERSIONNUMBER .......cevvvvieeiiiierainneennnn, 15476-4:2005

CDIFMETAIDENTIFIER...............ccceee... 1000

DESCRIPTION. ..ccitiiiiiiiiiiiiiieeeee e This Subject Area covers the semantics of Data Modelling and Logical
Database Design.

USAGE vttt

ALIASES .o

CONSJTRAINTS....cciviiiieeeeeeiiiiieeeeeeeeeinnnns
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8.3 Meta-entity definitions

8.3.1 AccessPath

META-ENTITY DEFINITION

NAME....uiiiii e AccessPath

CDIFMETAIDENTIFIER .....civvieeevieeeeneeans 1001

SURIESFAREANAME DataModsels

SUBJECTAREAVERSION.........c0ucvvneennennnns 15476-4.2005

DEBCRIPTION. ...cvviieeeeeeiiiiiiiieeeeeeeeeeeennnes An AccessPath provides an efficient means of accessing an entity

instance.

USRGE ...cvvvieeeeceiieee e eitiee e e stavee e eiaae e It is used to define all the means of direct access to an Entity.

ALIRSES ..ot Alternate Key, Index, Multi-valued Key, Duplicate Key.

CONSTRAINTS .tutevrvieerereeeerieeeesieerrneeenns

B =S Characteristic

ISABSTRACT ...oovvviieeeeeiiiiiieieeeeeeeiiieseeeaens False

LOGCAL SUBTYPES ...cvuevviieiiiiieeeeieeeenins

LOCAL METARELATIONSHIPS .....cccevviinenns AccessPath.Incorporates.Attribute
AccessPath.Instantiates.Key
Entity.IsAccessedUsing.AccessPath

LOCAL METAATTRIBUTES .....ocvvvveeeeeeninen Name
SpecificationLanguage
SpecificationText

META-ATTRIBUTE DEFINITION | META-ATTRIBUTE OF AccessPath

NAME ... Name

COIFMETAIDENTIFIER .....civvveiievneeeenneeens 1081

SUBJECTAREANAME ......vevvviieeeineeeeneeeens DataModels

SUBJECTAREAVERSION........cocvvvnerinnnnnn. 15476-4.2005

(D] Yol =] = 1 (0] T This is the'name of the AccessPath.

[0S ] =

ALIASES ..uviiiieeeeee et an

CONSTRAINTS .uutevttieererieerereeersieeraaeeenns

DATA TYPE ...oittieeieeeieiiee e String

DOMAIN....cciiiiiiee e eead

(=) [ 1 PRI A 256

ISQPTIONAL.....covvvveviieeeirinene L b, True

META-ATTRIBUTE DEFINITION META-ATTRIBUTE OF AccessPath

NAME ..ot N T SpecificationLanguage

CDOIFMETAIDENTIFIER N T e, 1082

SUBJECTAREANANE=......cevvvieeeerrrirrinnnn DataModels

SUBJECTAREAVERSION.........cooieeeeiirnnnnn. 15476-4.2005

DEBCRIPTION . eeeeeeeeeeiiiiiiieeeeeeeeeeeeeennns This states what language has been used for the SpecificationText

meta-attribute.

USRAGE St

ALIASES ..o

CONSTRAINTS. .t eeiieveeeeeeereerieeeeeeesnnins A value shall be supplied when SpecificationText IS present.

DATA TYPE ...t Enumerated

DOMAIN. ..ot i i See Clause 6 topic, Computable Languages.

[ Ny = TR

ISOPTIONAL.....uiivniieeeiieieeeeeeeeeee e True
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META-ATTRIBUTE DEFINITION META-ATTRIBUTE OF AccessPath

NAME ..eiiiie e SpecificationText

CDIFMETAIDENTIFIER .....civuiivnieeieeieennns 1083

SUBJECTAREANAME .....coovvviiiiiieeeeiininnnn. DataModels

SUBJECTAREAVERSION..........cccoeeerevnnnnnn. 15476-4:2005

DESCRIPTION.....vvtiesiiiieeesirrenesssieneeeeanns This is used to record text which specifies the AccessPath.
USAGE .1uiiiiieieiiieeete e s et eena s

ALIASES 1vvniiiiiiiee e

CONSRAINTS T Ha Spcbiﬁbaﬁm Textis givu L Spct,;fibatiuni_al Tguagc shattbe givcll
DATA[TYPE ...v i Text

[B0) Y 7 [N TN

(= Ty 1 P

ISOPTIONAL ....ccvveiiiiieiieeie e True

8.3.2| Attribute

META}ENTITY DEFINITION

NAMEL ..o, Attribute

CDIFMETAIDENTIFIER.......ccvvveeieeeeeernnnnn. 17

SUBJBECTAREANAME ....ooiiiiiiiieiieeeeiiinenn, DataModels

SUBJBCTAREAVERSION.........vevvvniennnnnnns 15476-4:2005

DESCRIPTION. ..ccttteetiiiiiiiiieeeeaeeesaeenianns An Attribute represents a fact alout an object. It is the lowest level

component of data that‘describes an object. The value that it
holds may or may notbe typed. The type of the Attribute is
defined through the\inherited meta-relationship
ComponentObject:References.DefinitionObject.

LU LS ] = For example, a Cust@mer object has Name, Address and
PhoneNumber attributes.

ALIASES .ovviiiieieeee it Data Element, Instance Variable, Data Member, Column

CONSJTRAINTS....cetvivieeiiieeeriieiieneeiieenneenns

TYPE L tiiiiiieee ettt Kernel

ISABTRACT .evviiiiieeiiiiiiiiiiieeiaaeesaaeiinnes False

LOCAL SUBTYPES .....cceeeeeiiiiiiiiiiiiiiciieea, ProjectedAttribute

LocAl METARELATIONSHIPS ......cccccceune. Attribute.IsDiscriminatorFor.SubtypeSetMembershipCriterion

Attribute.IsInheritedFrom.Attribute
AccessPath.Incorporates.Attribute
DataModelSubset.Excludes.Attribute
Key.Incorporates.Attribute
ProjectedAttribute.IsProjectionOf. Attribute
ProjectionComponent.IsProjectionOf. Attribute
LOCAL METAATTRIBUTES ..Mt eeeeenennennns DefaultValue

IsOptional
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META-ATTRIBUTE OF Attribute

INAME ettt eas DefaultValue

CDIFMETAIDENTIFIER ....cceeviviieeeeeeeiiinnnnn 18

SUBJECTAREANAME ......ovvviiiiiieeennieen DataModels

SUBJECTAREAVERSION. ...coiiiiriiieinirieeens 15476-4:2005

DESCRIPTION. ..eeetieeeeeeeiiiiiireeeeeeeeeeeeeennns This meta-attribute specifies the default value to be used for the
attribute when no user-supplied value is given. The value is given
as a character string, although the actual type is dependent on
the-orderyingDatatypeoithe-AttrboteHthetypehasheen
defined.

USRGE ...oieiiiiiiiiieiieee, When this meta-attribute has a value, and the IsOptional meta-attrijutes
is FALSE this is equivalent to NOT NULL WITH DEFAULT injan
SQL table column definition.

ALIASES ..cooiiiiiiiiiiiice e

CONSTRAINTS ..cotvvrieeeeitrereeseireeeeeeraeeens The value supplied shall lie within the valid domain fonthe underlying
type of the Attribute, if this has been defined.No value shall e
supplied for DefaultValue if the value of Is@ptional is TRUE.

DATA TYPE ...t String

DOMAIN. ettt

LENGTH. oottt 1024

ISAPTIONAL ...cueiiiiiiii s e e e e e eeeeas True

META-ATTRIBUTE OF Attribute

NAME.....ooiiiiiiiiii IsOptional

CDOIFMETAIDENTIFIER.......ciceiiiieiieeeeeennnn 19

SUBJECTAREANAME ......cvvvieiiiiiieeeiieenn DataModels

SUBJECTAREAVERSION......cccuiiiiiiiieniaannns 15476-4:2005

(D)= o 211=3 1 To] N USSR This describes whether or not a value for the Attribute must be given in
every instance of the parent DefinitionObject. This meta-attriute
is itseffioptional because the user may not have defined the
optiehality of the Attribute instance, and the value is therefore
unknhown.

USRBGE ..ottt For example, within a relational database environment, columns of §
table may be specified as NULL VALUES ALLOWED; this
indicates that the component of the table is optional.

ALIASES ..ot

CONSTRAINTS ..vvvvrereeeeeeeeeeeeiirereneens S IsOptional shall not be specified with a value of TRUE when a valuelis
supplied for DefaultValue.

DATA TYPE ...ttt e Boolean

DOMAIN. ...t g T

LENGTH. .o bt

ISQPTIONAL....ceiiiii e Nt e True
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8.3.3 CandidateKey

META-ENTITY DEFINITION

NAME ... CandidateKey

CDIFMETAIDENTIFIER ....ccccvviiiiieeeeeeiaennnn 1003

SUBJECTAREANAME ......ocvveririiieniinenen, DataModels

SUBJECTAREAVERSION. ...ccciiriiieiiiiieeen. 15476-4:2005

DESCRIPTION.....vvtiesiiiieeesirrenesssieneeeeanns A CandidateKey is a means of identification of an Entity. Candidate
Keys contain unique values and thus uniquely identity entity
instances. A primary key is simply one of the set of candidate
keys for a given Entity and signifies that this is the major _identifigr
(meta-attribute IsPrimary).

USAGE «uuieeeeee et It identifies an Entity. It is also used as the basis of normalization and jn
conjunction with ForeignKeys provides referentialjintegrity.

ALIASES ..ot

CONSJTRAINTS ...ovvveiiiieeeieeiirireeee e

TYPE ettt Characteristic

ISABITRACT ..t iiiiie e st essieee e e False

LOCAL SUBTYPES .....ccvvivvrieiiieee e

LOCAl METARELATIONSHIPS ......ccceeenes CandidateKey.Incorporates.ForeignKey

Entity.IsldentifiedBy.CandidateKey
ForeignKey.References.CandidateKey
LOCAL METAATTRIBUTES .......cccvvvnennnnnns IsPrimary

META}ATTRIBUTE DEFINITION

META-ATTRIBUTE OF CandidateKey

NAMEL...eiiiiie e, IsPrimary

CDIFMETAIDENTIFIER ....uueiivtieeeeieeeennnnns 1004

SUBJBECTAREANAME ....ooiiiiiiiieiieeeeiiinenn, DataModels

SUBJBCTAREAVERSION........0uvevvvnninnnnnnns 15476-4:2005

DESCRIPTION. ..ccttteeiiisiiiiiiieeeeaeeesaesinnns If TRUE, this defines a particular CandidateKey as having been
selected as the primary key for an Entity.

USAGE coniiiee e

ALIASES oo

CONSJTRAINTS ..uiiiteeieeteee e e eaaas

DATAITYPE ....cvviiiiieeiieiieee e Boolean

DOMAIN....coteeeeieeeeie s

(=N 1 TP

ISOPTIONAL ....ccvvieiiiiieiiiieeiireeeersasbuesd s True
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META-ENTITY DEFINITION
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NAME. ... Cluster

CDIFMETAIDENTIFIER ....cceevvvieeeeeeeeiiinnnnn 1005

SUBJECTAREANAME .....ooovviiviiiiiiieeeeeeennn DataModels

SUBJECTAREAVERSION......cccuviiiiiiieiiaannns 15476-4:2005

DESCRIPTION. ..eeetieeeeeeeiiiiiireeeeeeeeeeeeeennns A Cluster is a data aggregation that hides details of a DataModel.

(0] YT = Clusters can be Used to define decomposition In a DataModel by
grouping together all the Entities and Relationships for a
particular area. This enables "high-level" versions of a data model
to be produced by abstracting out the detail and thus.aiding the
understanding of large, complex models.

ALIASES ..o ass s s e e s e s e e e e aaaaaaas Facet, Aggregate, SubModel

CONSTRAINTS ..ceivvveeeeiirereeseirreeenenneeeens Clusters shall not contain Attributes.

TYPE ittt Kernel

ISABSTRACT .eiiieiiiiiiiiiiietee e False

LOGCAL SUBTYPES ...cvveeviiiieiiiiieeeeeeeeiins
LOCAL METARELATIONSHIPS .....vvvvvieennne.
LOCAL METAATTRIBUTES ....cvvvvvvvneennnnnns

8.35 ComponentObject

ME[TA-ENTITY REFERENCE

NAME. ..o ComponentObject

CDOIFMETAIDENTIFIER .....civvieeevineeeiineeans 8000

SUBJECTAREANAME .....ooivviiieieeeeiiiiinnnn, Common

SUBJECTAREAVERSION........ccvuvivneeinennnns 15476-2:2000

LOGCAL SUBTYPES ...cvuivvviieievieeeeeieeeeins Attribute

LOCAL METARELATIONSHIPS .....cevvenneene.

LOCAL METAATTRIBUTES ...cvvvvveeveieenneenn.

8.3.6 DataModel

ME[TA-ENTITY DEFINITION

NAME. ... s e, DataModel

CDOIFMETAIDENTIFIER ... fdie i, 1008

SUBJECTAREANAME .....5 7 i, DataModels

SUBJECTAREAVERSIONT).....ocvvvneiiinnnnnn. 15476-4.2005

DEBCRIPTION. ... s N e e et eetiee e This is a named collection of data Modelling objects, modelled using an
Entity-Relationship-Attribute Modelling technique. The data model
is conceptual or logical, not physical.

USAGE ... e eeaiaan

ALIASES Nttt InformationModel, ConceptualModel, LogicalModel,

[ LogicalDataBaseDesign

CONSTRAINTS

TYPE ittt Kernel

ISABSTRACT ...oevvviiieieeiiiiieieeesrerinseeenees False

LOCAL SUBTYPES ...cceviiiieeeeieiiiiee e eeeeiens
LOCAL METARELATIONSHIPS ........ccceeeeeee.

LOCAL METAATTRIBUTES ...cvvvivieeeieennnenn,

DataModel.Collects.DataModelObject
DataModelSubset.IsSubsetOf.DataModel
ModelType

Name
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META-ATTRIBUTE DEFINITION META-ATTRIBUTE OF DataModel

NAME ettt ModelType

CDIFMETAIDENTIFIER .....civuiivnieeieeieennns 1010

SUBJECTAREANAME .....coovvviiiiiieeeeiininnnn. DataModels

SUBJECTAREAVERSION..........cccoeeerevnnnnnn. 15476-4:2005

DESCRIPTION. ..ceiteeeeiieiiinrrieeeeeeeeeeeeennnns This defines the type of the DataModel. Examples include Business
Model, Conceptual Model, Third Normal Form Model, and
Composite Model.

USAGF————

ALIASES wevniieiee e

CONSJTRAINTS ...ttt

DATA[TYPE ot String

DOMAIN....euiiieeeeee e,

(= Ty 1 P 64

ISOPTIONAL ....ccvviiiiiiieiiiieeeiiieeeeieeenaannas True

METAFATTRIBUTE DEFINITION META-ATTRIBUTE OF DataModel

NAMEL e Name

CDIFMETAIDENTIFIER ....uuiivveeiiieeeeninnns 1011

SUBJBCTAREANAME .....ovvvivvnieiiieeeinnnnns DataModels

SUBJBCTAREAVERSION.........c0evveinnnnnns 15476-4:2005

DESCRIPTION. ...cuuiiiiiieeiieeeeieee e eeeninas This contains the name of the DataModel.

USAGE coniiiii e

ALIASES oo

CONSJTRAINTS ..t eievtieeeiiee et e eeiieeeenias

DATAITYPE ....cvviiiiieeiieiieee e String

DOMAIN....coveeiiie e

(=N 1 = RN 256

ISOPTIONAL ....cccvvieiiiiieiiiieeeiiiieeeveeeeninnns True

8.3.7| DataModelObject

META}ENTITY DEFINITION

NAME] ... DataModelObject

CDIFMETAIDENTIFIER......iviiiieeieeeeee 1012

SUBJBCTAREANAME ..o i DataModels

SUBJBECTAREAVERSION............... {0 .. 15476-4:2005

DESCRIPTION. ..ccitieiiiiiiiiiivieee i e The meta-entity called DataModelObject serves as a supertype of the
MetaEntities called InheritableDataModelObject and Cluster.

USAGE et N

ALIASES et o

CONS[TRAINTS....ccoee e, This meta-entity shall not be instantiated directly since all instances
should be more precisely classified.

TYPES e S D Kernel

ISABTRACT . Sttt iiiiie e e eiiee e e siieea e False

LOCAL SUBTYPES .....coiiviiiieeeee e Cluster

InheritableDataModelObject

L MEx e s o g DatalMaodalOhinat Antc Ao DAlaDIAv/ Ay
OCAEMETAREEATONSHPS DOV TOU T TO O CTEACToMo R\ oicT ay

DataModelObject.IsMemberOf.DataModelSubset

Cluster.Collects.DataModelObject
DataModel.Collects.DataModelObject
RolePlayer.RefinesForSubtype.DataModelObject

LOCAL METAATTRIBUTES .....cccvvvuniaaennes
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8.3.8 DataModelSubset

META-ENTITY DEFINITION

ISO/IEC 15476-4:2005(E)

NAME ...t DataModelSubset

CDIFMETAIDENTIFIER.....cccveevneeennnen, 1013

SUBJECTAREANAME ......covvvvvieeeeennn, DataModels

SUBJECTAREAVERSION..................... 15476-4:2005

DESCRIPTION. ..cceiieeeeeeiiiiiiieeeeeeeeeeennn A DataModelSubset is a portion of the entire DataModel.

USRGE oo Carge data models are often partitioned as an aid to understanding pnd

usability.

ALIASES .o Subset, SubModel

CONSTRAINTS....ceeiiieeeieveeerrreerennennnnns

B =S Characteristic

ISABSTRACT ...covvvieieeiiiee e, False

LOCAL SUBTYPES ..ovivvniiveiieeeieeennns

LOCAL METARELATIONSHIPS ............. DataModelSubset.Excludes.Attribute
DataModelSubset.IsSubsetOf.DataModel
DataModelObject.IsMemberOf.DataModélSubset

LOCAL METAATTRIBUTES .................. Name

ME[TA-ATTRIBUTE DEFINITION

META-ATTRIBUTE OF DataModelSubset

NAME ...t Name
CDOIFMETAIDENTIFIER......ccveevneeenneen. 1015
SUBJECTAREANAME .......oevvveirinnnnnnns DataModels
SUBJECTAREAVERSION..................... 15476-4:2005
(D] Yoi=11= 1 To] N T This contains the name of the DataModelSubset.
USRGE .iuniiiiiiiiei e
ALIASES covvviiiiieeieeee e
CONSTRAINTS .vueietieeeevieeeereeeerieeens
DAFATYPE...ooooiiiiiieeiee, String
DOMAIN.....ciiiiiieieeee e
(=) T 1 T 256
ISAPTIONAL .....cvvviciiiecie e Frue
8.319 DefinitionObject
ME[TA-ENTITY REFERENCE
NAME ..o e DefinitionObject
COIFMETAIDENTIFIER N, 8002
SUBJECTAREANAMES N7, Common
SUBJECTAREAVERSION..................... 15476-2:2000
LOGCAL SUBTYPES .....eovvviieiiiieeeninnns Cluster
Entity
Relationship
Role
RofePtayer
LOCAL METARELATIONSHIPS ............. DefinitionObject.IsConstructedWith.ProjectionComponent
ProjectionComponent.IsFullProjectionOf.DefinitionObject
LOCAL METAATTRIBUTES .........cevvennes
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ISO/IEC 15476-4:2005(E)

8.3.10 Entity

META-ENTITY DEFINITION

NAME ... Entity

CDIFMETAIDENTIFIER ....uuiviviieeeiieeeeninnas 1016

SUBJECTAREANAME ....cooviiiiiiiiiiiee e DataModels

SUBJECTAREAVERSION......cuvviiiiiiiaaeannns 15476-4:2005

DESCRIPTION. ..ceiteeeeiieiiinrrieeeeeeeeeeeeennnns A thing or concept about which information is recorded.

USAGE oo et eeeeeeeeeeeeeneeeneeeeeeeeennnnne

ALIASES .ovvviieeeeeee et Object, Concept, Table, Relation

CONSJTRAINTS ...vvvveeeiaeeeeeesiiiiireeeaaeaeeeens

TYPE L tiiiiiieee ettt Kernel

ISABYTRACT ..vvviieeeeieeiiiiiiieaaaeaaaasiinnes False

LOCAIL SUBTYPES ....ouviviiieeeiiieeceieeeeninas

LocAl METARELATIONSHIPS .................. Entity.IsldentifiedBy.CandidateKey
Entity.IsAccessedUsing.AccessPath

LOCAL METAATTRIBUTES .....ceevvvvvvverennns AvgNumberOfOccurrences
DeletionTimePeriod
EntityType

InsertionTimePeriod
MaxNumberOfOccurrences
MinNumberOfOccurrences
NormalizationState

NumberOfDeletions

NumberOflnsertions

NumberOfReads

NumberOfUpdates

ReadTimePeriod

UpdateTimePeriod

Usage
METAFATTRIBUTE DEFINITION META-ATTIRIBUTE OF Entity
NAMEL ... AvgNumberOfOccurrences
CDIFMETAIDENTIFIER.......ccvvveeieeeeeernnnnn. 1017
SUBJECTAREANAME ....veiiiiiiiieiieeccevinnnn, pataModels
SUBJBCTAREAVERSION.........eevvvnieennannns 15476-4:2005
DESCRIPTION.....vvviesiiiireeeirreeesseeeeeeeadinas This defines the average number of instances of the Entity that are

expected to exist at any particular time.

USAGE .vvoviiiiiiiiiiieeevieieieeeeen L g
ALIASES oo o e
CONSJTRAINTS ...vvevevveevenee et This shall not be valued if IsAbstract is TRUE.
DATA[TYPE ...ucivvieiieee e et Float
DOMAIN ... e ) e,
LENGTH i eviieeeee e 5 T
ISOPTIONAL ..o i, True
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META-ATTRIBUTE DEFINITION

ISO/IEC 15476-4:2005(E)

META-ATTRIBUTE OF Entity

INAME ettt eas DeletionTimePeriod
CDIFMETAIDENTIFIER ....cceevvvieeeeeeeeiiinnnnn 1018
SUBJECTAREANAME .....ooovviiiiiiiiiiieeeeennnn DataModels
SUBJECTAREAVERSION......cccuviiiiiiiiiiaannns 15476-4:2005
DESCRIPTION. ..eeetieeeeeeeiiiiiireeeeeeeeeeeeeennns This defines a time period for the NumberOfDeletions meta-attribute.
USAGE ..ot
ALIASES ..oviieeeiiiciiitiiie e siinrree e
CONSTRANTS i Fhis-strattnot-be-vatued-iftsAbstract s TRUEt-shaltbe-vatued-if
NumberOfDeletions is valued.
DATA TYPE .utttiiiiieee e e e ciiiiiereaa e e e Enumerated
DOMAIN....ccee e Millisecond,
Second,
Minute,
Hour,
Dayy
Week,
Month,
Year.
=) (e USRS
ISOIPTIONAL ...ciiiiiiieeeiiiiiiiaae e eeeiiiinneeaaes True
ME[TA-ATTRIBUTE DEFINITION | META-ATTRIBUTE OF Entity
NAME.....ooiiiiiiiiiii EntityType
CDOIFMETAIDENTIFIER.......cvvvviiieiiiiinnnnnnns 1018
SUBJECTAREANAME ....cccovviviiiiriieeeeeeenn DataModels
SUBJECTAREAVERSION.......cvvveiiinennnnnnnnns 15476-4:2005
DEBCRIPTION......ccceeeieiiiiiiiiiiiiieeeeeeeeaas This indicates the\type of the Entity.
USRGE oo Kernel:
This classification is used for an entity whose instances are
meaningful without the occurrences of other entities. For
example, an instance of an entity, having a name and a
description, is significant without the knowledge of the data model
to which it belongs. The fact that an entity can be kernel doed not
imply that it can be uniquely identified without other scoping
information.
Characteristic:
Each instance of a characteristic entity is logically related to g
single instance of another entity. Therefore, the attributes coyld
be considered to belong to the related entity, where the “strong”
entity is related to the characteristic entity with a relationship yith
cardinality of 1:1. Characteristic entities are usually used to gfoup
together related attributes which are optional, and enable the
kernel entity to have a smaller fixed set of attributes.
Associative:
This classification is used for entities whose existence is
dependent upon the existence of two or more other entities; they
are used to resolve many-to-many relationships et al. Entity
instances cannot exist without the existence of instances of the
related entity types.
ALIASES ..oveiieeeiiciiiiiiee e siinrree e
CONSTRAINTS. ..cetiiiieeieiriiriieinieneennnnnnnnns
DATA TYPE .utitiiiiiiee e e e cciiiieereaa e e e e Enumerated
DOMAIN......uitiiiiieieee e Kernel,
Characteristic,
Associative
LENGTH.coi i it
ISOPTIONAL ...cceeiiiiiiiiiiiiiiiae e e s assiiiieeeeas True
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ISO/I

EC 15476-4:2005(E)

META-ATTRIBUTE DEFINITION

META-ATTRIBUTE OF Entity

NAME ettt InsertionTimePeriod
CDIFMETAIDENTIFIER .....civuiivnieeieeieennns 1020
SUBJECTAREANAME .....coovvviiiiiieeeeiininnnn. DataModels
SUBJECTAREAVERSION..........cccoeeerevnnnnnn. 15476-4:2005
DESCRIPTION. ..ceiteeeeiieiiinrrieeeeeeeeeeeeennnns This defines a time period for the NumberOfinsertions meta-attribute.
USAGE .1uiiiiieieiiieeete e s et eena s
ALIASES 1vvniiiiiiiee e
CONSRAINTS T Fhts-strattmotbe-vattred-iftsAbstractisTRUEIt-shattbe-vatuedif
NumberOflnsertions is valued.
DATAITYPE ..ottt Enumerated
DOMAIN....cccveiiee e Millisecond,
Second,
Minute,
Hour,
Day,
Week,
Month,
Year.
(= Ty 1 P
ISOPTIONAL .....cvviiiiii e, True
META}ATTRIBUTE DEFINITION META-ATTRIBUTE OF Entity
NAMEL ..., MaxNumberOfOccurrences.
CDIFMETAIDENTIFIER ... iiivieeeieieeeininnns 1022
SUBJECTAREANAME ..., DataModels
SUBJBCTAREAVERSION........0uvevvvnninnnnnnns 15476-4:2005
DESCRIPTION. ..cctteeeiiiiiiiiiiieeeeaeeesaesiinnns This defines the maximum number of instances of the Entity that are
expected to exist at any particular time.
USAGE coniiiee e
ALIASES oo
CONSJTRAINTS ..vniiiete e e eeeeae e eaaaas This shall-not be valued if IsAbstract is TRUE.
DATAITYPE ....cvviiiiieeiieiieee e Integer
DOMAIN....coveeiiii e
[ =N 1 TR
ISOPTIONAL ....cvvviiieiiiiiiiieeeeeeeeiieeeeeeeianns True
METAFATTRIBUTE DEFINITION META-ATTRIBUTE OF Entity
NAMEL ... g T MinNumberOfOccurrences
CDIFMETAIDENTIFIER.........{m e, 1023
SUBJBECTAREANAME ....... o0, DataModels
SUBJBECTAREAVERSIONT N o uvveeeeiinenn. 15476-4:2005
DESCRIPTION......veelmmeniiiineeiiieneeaenns This defines the minimum number of instances of the Entity that are
expected to exist at any particular time.
USAGE vviiii 8 e e
ALIASES ...t
CONSITRAINTS.....oooiiiiiiiiiieivieiieeiieieenaaans This shall not be valued if IsAbstract is TRUE.
DATA[TYPE ..o Integer
DOMAIN i
[N 1 O
ISOPTIONAL .....cvviiteiieeeeeeeeeee e True
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META-ATTRIBUTE DEFINITION

ISO/IEC 15476-4:2005(E)

META-ATTRIBUTE OF Entity

INAME ettt eas NormalizationState
CDIFMETAIDENTIFIER.....cvvieiieieeeieeennns 1024
SUBJECTAREANAME .....ccovvviviieieeeeiiiiinnnn. DataModels
SUBJECTAREAVERSION.........0coieeeeiirnnnnnn. 15476-4:2005
DESCRIPTION.....uvveeeeeitrieeeestreeeeeennaeeeenns This indicates the Normalization state of the Entity. This may be Un-
normalized Form, First Normal Form, Second Normal Form,
Boyce-Codd Normal Form, Third Normal Form, Fourth Normal
Form-orHth-Nermal-—orh-
USRGE ..o
ALIASES .ovieiiieeieeeeeee e
CONSTRAINTS .etiitciiee e e e e enas
DATA TYPE...oitvieiiieieeeee e Enumerated
DOMAIN....ciieitiie e eeaiaes UNF,
1INF,
2NF,
3NF,
BCNF,
4ANF,
5NF.
[ (e = TR
ISPTIONAL......cvvvuieeiiiiiiiieiieeeiiiiiiieeenens True
ME[TA-ATTRIBUTE DEFINITION | META-ATTRIBUTE OF Entity
NAME ... NumberOfDeletions
CDOIFMETAIDENTIFIER .....civvieeerieeeeineeans 1025
SUBJECTAREANAME ......oivviiiiiineeeineeans DataModels
SUBJECTAREAVERSION........ccvuvvvneeinannnns 15476-4.2005
(D)= o 211=3 1 o] N USSR This defines theexpected number of deletion instances of the Entity in
the time“period specified in the meta-attribute
DeletionTimePeriod.
USRGE cinniiiiiiiie et
ALIASES ..uviiiieeeeee et an
CONSTRAINTS ..cetvvveeeeeirereessirreeesnneeeens Thisshall not be valued if IsAbstract is TRUE or if no value is supplied
for DeletionTimePeriod.
DATA TYPE..coiiiiii e Float
DOMAIN....coiieiiiiiiiieeeeeeeeeeeee S
[I=1) () 1S PRI v
ISAOPTIONAL.....cvvneveneeinieeeenii i, True
META-ATTRIBUTE DEFINITION META-ATTRIBUTE OF Entity
Y Y ] = T NumberOfinsertions
CDOIFMETAIDENTIFIER . ....ccvvvveeeeeeiiiiinnnn. 1026
SUBJECTAREANBME ......coovvvviiieeeeiiriinnnn, DataModels
SUBJECTAREAVERSION.........ccvvvnirinnnnn. 15476-4:2005
(D] o1=11=3 NT6) \ Fot R This defines the expected number of insertion instances of the Entity in
the time period specified in the meta-attribute
InsertionTimePeriod.
US =
ALIASES ..uvieiieeeeee et ans
CONSTRAINTS .ecetvvveeeeetrereessnianaeennneeeens This shall not be valued if IsAbstract is TRUE or if no value is supplied
for InsertionTimePeriod.
DATATYPE..coiiiiiiiieeeeeeeeeeiins Float
DOMAIN. ...oiiie i
LENGTH. oo iiiieieeeeee e
ISOPTIONAL .....ciivi i True
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META-ATTRIBUTE DEFINITION META-ATTRIBUTE OF Entity
NAME ettt NumberOfReads
CDIFMETAIDENTIFIER .....civuiivnieeieeieennns 1027
SUBJECTAREANAME .....coovvviiiiiieeeeiininnnn. DataModels
SUBJECTAREAVERSION..........cccoeeerevnnnnnn. 15476-4:2005
DESCRIPTION.....vvtiesiiiieeesirrenesssieneeeeanns This defines the expected number of instances of the Entity read in the
time period specified in the meta-attribute ReadTimePeriod.
USAGE .vuuiiiciiiiiie et
ALIASES
CONSJTRAINTS ...tvvveeeieeeeeeesiniiineeeeaeaeeeens This shall not be valued if IsAbstract is TRUE or if no value is supplied
for ReadTimePeriod.
(DY N 7 L 72 Float
DOMAIN....cuieiiieeee e,
=N 1 = TR
ISOPTIONAL .....vvuiiieeiiiiiiieeeeieeiriieeeeeeeeanns True
METAFATTRIBUTE DEFINITION META-ATTRIBUTE OF Entity
| = R NumberOfUpdates
CDIFMETAIDENTIFIER ....uviivvieeiiieeeeninnns 1028
SUBJBCTAREANAME .....ovvvivviieiiieeeinnnnns DataModels
SUBJBCTAREAVERSION.........c0eevveinnnnnns 15476-4:2005
DESCRIPTION. .. .vtvtesiiiireesirieeessnienneeanes This defines the expected number @pinstances of the Entity updated in
the time period specified-in'the meta-attribute UpdateTimePeriog.
USAGE .1uiiiiieeceii et
ALIASES wveviiiiee e
CONS[TRAINTS ..cvveeeeseivieeesserereeesnieaeeens This shall not be valued.if\isAbstract is TRUE or if no value is supplied
for UpdateTimePeriod.
DATAITYPE ..ot Float
[B0) Y 7 [N TN
[N TN
ISOPTIONAL .....evviieieee et True
META}ATTRIBUTE DEFINITION | META~ATTRIBUTE OF Entity
NAMEL i ReadTimePeriod
CDIFMETAIDENTIFIER ....uuiiiviieeieieeeininnns 1029
SUBJECTAREANAME ....viiiiiiiiiiiieeeeeviis DataModels
SUBJBCTAREAVERSION.........cocvvvneafonit 15476-4:2005
DESCRIPTION.......ccoeeeeeeeeennn a, This defines a time period for the NumberOfReads meta-attribute.
USAGE .vviiiiiiiiiiiieeevieiiieeee e o e
ALIASES ..ol
CONSJTRAINTS ..vveivveeece lent e eeens This shall not be valued if IsAbstract is TRUE. It shall be valued if
NumberOfReads is valued.
DATAITYPE....cvvee S, Enumerated
[DO1Y 7 [N R ¥ Millisecond,
Second,
Minute,
Hour,
Day,
Week;
Month,
Year.
=N 1 = TR
ISOPTIONAL ....cccvvieiiiiieiiiieeeaiisesetneensnnnas True
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META-ATTRIBUTE DEFINITION

ISO/IEC 15476-4:2005(E)

META-ATTRIBUTE OF Entity

NAME ..t UpdateTimePeriod
CDIFMETAIDENTIFIER.....cvvieiieieeeieeennns 1030
SUBJECTAREANAME .....ccovvviviieieeeeiiiiinnnn. DataModels
SUBJECTAREAVERSION.........0coieeeeiirnnnnnn. 15476-4:2005
DESCRIPTION.....uvveeeeeitrieeeestreeeeeennaeeeenns This defines a time period for the NumberOfUpdates meta-attribute.
USAGE .iuniiiiiieieeeeeiee et
ALIASES oottt
CONSTRAINTS T Fhts-shattmotbe-vattred-ftsAbstractisTRUEitshaltbe-vatoedHif
NumberOfUpdates is valued.
(DY N 7= Enumerated
DOMAIN....cccveiiiieeeeieeeee e Millisecond,
Second,
Minute,
Hour,
Day,
Week,
Month,
Year.
[ (e = TR
ISAPTIONAL.....uvivniiiei e True

ME[TA-ATTRIBUTE DEFINITION

META-ATTRIBUTE OF Entity

NAME. ..o Usage
CDOIFMETAIDENTIFIER ... civvieeeeieeeeineeans 1031
SUBJECTAREANAME .....ooiiiviieieeeeciiiinan, DataModels
SUBJECTAREAVERSION.........ccvvvnerinnnnnn. 15476-4:2005
DEBCRIPTION......ccceeeieiiiiiiiiiiiiieeeeeeeeaas This describes the‘way in which the Entity is used.
U 1S) T =T

ALIASES .oneviiieeeeeeeeee e

CONSTRAINTS .etiiteiieeeeree e eea e e enas

DATA TYPE...oivveeiiieieeeee e Text
DOMAIN....covieiiieeeiiee e e ernes

(=) T 1 T
ISOIPTIONAL.....ccvvvuneeeieiiiiiiiieeeeririinseeenens TFrue
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8.3.11 ForeignKey

META-ENTITY DEFINITION

NAME ... ForeignKey
CDIFMETAIDENTIFIER ....ccccvviiiiieeeeeeiaennnn 1032
SUBJECTAREANAME ....cooviiiiiiiiiiiee e DataModels
SUBJECTAREAVERSION......cuvviiiiiiiaaeannns 15476-4:2005
DESCRIPTION.....vvtiesiiiieeesirrenesssieneeeeanns A ForeignKey is the embodiment of a CandidateKey in a referencing
ENtty; 1I.€. a Key that 15 a CandidateKey In one Entity that 1s
instantiated in another related Entity is called a ForeignKey;
USAGE ..ctviie ettt ettt This provides the mechanism for implementing referential integrity.
between two Entities (or the same Entity using a reflexive
relationship).
ALIASES oo
CONSJTRAINTS. .. eeieeeiiieeeee et e e e
TYPEf i Characteristic
ISABTRACT .vvviiiieiiiiiiiiiiieeia e False
LOCALL SUBTYPES ....cooeieeeeiiiiiiiieiiiiiieeees
LocAl METARELATIONSHIPS ............ccc... ForeignKey.References.CandidateKey
ForeignKey.Incorporates.RolePlayer
CandidateKey.Incorporates.ForeignKey
LOCAL METAATTRIBUTES .....cccvvvuieaeennes

8.3.12 InheritableDataModelObject

META}ENTITY DEFINITION

NAMEL .. InheritableDataMadelObject
CDIFMETAIDENTIFIER .....cccvviiiiieeeeeeeaannnn 1033
SUBJBCTAREANAME ......ovvviiiriiienineenen, DataModels
SUBJBCTAREAVERSION......cuvviiiiiiiaeeennns 15476-4:2005
DESCRIPTION.....vvvieiiiiieeeeiiieeesseieneee e The meta=entity called InheritableDataModelObject serves as a
supertype of the meta-entities called Entity and Relationship.
USAGE «eeteieeiie ettt
ALIASES .ottt
CONSJTRAINTS.....ooeiiiieiiieeeriieiiiriiiiiinnnnn This meta-entity shall never be instantiated in a CDIF Transfer; the
objects shall be classified as one of the subtypes.
TYPES it Kernel
ISABTRACT .evviiiieeiiieiiiiiieee it s False
LOCALL SUBTYPES ....ccooeeeee e ot Entity
Relationship
LOCAl METARELATIONSHIPS .......ccceeennes InheritableDataModelObject.IsSubtypeln.SubtypeSet
InheritableDataModelObject.IsSupertypeFor.SubtypeSet
SubtypeSetMembershipCriterion.Selects.InheritableDataModelObject
LOCAL METAATTRIBUTES ...eevveeiineeaneen. IsAbstract
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META-ATTRIBUTE DEFINITION
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META-ATTRIBUTE OF InheritableDataModelObject

NAME. ...t IsAbstract

CDIFMETAIDENTIFIER ....uevvvieeeeinnnnns 1034

SUBJECTAREANAME .....coovviviiieeeenn. DataModels

SUBJECTAREAVERSION......cccvvvveeennnn. 15476-4:2005

DESCRIPTION. ..cceiieeeeeeiiiiiiieeeeeeeeeeennn This indicates that a supertype Entity or Relationship is abstract, and

can therefore never be instantiated.

USAGE .....cvviie e it ecee e eeera e

ALI R s

CONSTRAINTS...coouvvreeeeirieeeseireee e

DATA TYPE .utiiiiiiieeeeeeeiciiiieeeaae e Boolean

DOMAIN....ccuiiieiie e

) T 1 TR

ISOPTIONAL....ccvvviiiieeiiiiiiiieieeeeeeannnnn. True

8.3.13 Key

ME[TA-ENTITY DEFINITION

NAME ..ot enas Key

CDOIFMETAIDENTIFIER........ccvvveveennnnn. 1035

SUBJECTAREANAME .....ccoovvnvviirenennnn. DataModels

SUBJECTAREAVERSION.......ccvveeeennnnnn 15476-4:2005

DEBCRIPTION.....vvvieeeiiiieeecciveeee e This is an abstract supertype for CandidateKey and ForeignKey.

USRGE .....cviii ettt

ALIASES ..vvvviieiee e Identifier

CONSTRAINTS...ccouviieeeeiirieeeesireee e This object shall never-be instantiated in a CDIF Transfer; the objecis

shall be classified as one of the subtypes.

TYPE . iitiiiieeee e e e e e Characteristic

ISABSTRACT .eiiieiiiiiiiiiiiieiee e False

LOGAL SUBTYPES ......cceevvvviiiiiiiiiinns CandidatekKey
ForeignKey

LOCAL METARELATIONSHIPS ............. Key.lheorporates.Attribute
Key:incorporates.SemanticinformationObject
AccessPath.Instantiates.Key
RolePlayer.lsSupportedBy.Key

LOCAL METAATTRIBUTES ...cccvunneyeres Name
SpecificationLanguage
SpecificationText

ME[TA-ATTRIBUTE DEFINITION

| META-ATTRIBUTE OF Key

NAME. ... S e Name
COIFMETAIDENTIFER ....ucvvveeeevinnes 1077
SUBJECTAREANAME ......oevvveeeiiinnnnnns DataModels
SUBJECTAREAVERSION..................... 15476-4:2005
DEBCRIPTION.....cvvveeeiiiieeesieienaeseeeens This is the name of the Key.
[0S e N

ALksES

CONSTRAINTS .tueietieeeerieeeeerneeerieeens

DATATYPE.....ooii i String

DOMAIN. ...ttt

[\ T 256
ISOPTIONAL ....ivvviieiiiieeiiiiieeeveeevninnas True
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META-ATTRIBUTE DEFINITION META-ATTRIBUTE OF Key

NAME ..eiiiie e SpecificationLanguage

CDIFMETAIDENTIFIER ....uuiviviieeeiieeeeninnas 1078

SUBJECTAREANAME .......ccvvvvviiiiiniinnnnnnn. DataModels

SUBJECTAREAVERSION............ccvveeinnnnnn. 15476-4:2005

DESCRIPTION. ..ceiteeeeiieiiinrrieeeeeeeeeeeeennnns This states what language has been used for the SpecificationText
meta-attribute.

USAGE .uuviiiiiiiiiiee e s ssiiiniieeeeae e e s snnnnnnes

ALASES

CONSJTRAINTS.....ooiiiiiiiiieieiiieiiiieiiieiaaaens A value shall be supplied when SpecificationText is present.

DATA[TYPE .ccciiiiiiiiiieeieecee, Enumerated

DOMAIN ..ot See Clause 6 topic, Computable Languages.

[Ny 1 TR

ISOPTIONAL ..ccvvviieeeiiiiiiee et True

METAFATTRIBUTE DEFINITION | META-ATTRIBUTE OF Key

NAME] ... SpecificationText

CDIFMETAIDENTIFIER.......ccvvveeieeeeeennnnnn. 1140

SUBJBECTAREANAME ......ccovvviiiiiieeeeinnnnn. DataModels

SUBJBECTAREAVERSION..........c...cccveennn... 15476-4:2005

DESCRIPTION.....ccoiiiieeeeeeeeieiceceeeeeeeeeeeeas This is used to record text which specifies the Key.

USAGE ..uiiiiie e

ALIASES .o

CONSJTRAINTS...cevvvieieeveeeeevieeeeeeeennennnnnnns If a SpecificationText is given, ‘& SpecificationLanguage shall be given

DATA[TYPE ..ot Text

DOMAIN. .. ieeeice e

=N TSN

ISOPTIONAL ....cvvvieeeiiiiiiiee e True

8.3.14 ProjectedAttribute

META}ENTITY DEFINITION |

NAME] .. ProjectedAttribute

CDIFMETAIDENTIFIER......ccvvvveeieeeeeeiennnn. 37

SUBJECTAREANAME ....veiiiiiiiniieereeiin DataModels

SUBJBCTAREAVERSION.........cuvvvunen 0 15476-4:2005

DESCRIPTION.....vvveivveceiveeeeveee e e, An attribute that is selected or whose value is derived, rather than
stored. It can be selected or derived from other Attributes or
ProjectedAttributes. The values can be derived by other means,
such as through a system function.

USAGE vviiiiiiii s st

ALIASES wovviieee e M View Element, View Column, Derived Attribute

CONSJTRAINTS ...u e mt e eere e enias

TYPE LS e Kernel

ISABYTRACT . e e eeeaaaas False

LOCAIL SUBTYPES .....uvvvviieeeiiieeceieeeeiins

LocAl METARELATIONSHIPS .................. ProjectedAttribute.IsProjectionOf. Attribute

LOCACMETAATTRIBUTES i s Specificationtanguage

SpecificationText
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META-ATTRIBUTE OF ProjectedAttribute

NAME ..t SpecificationLanguage

CDIFMETAIDENTIFIER ....cceevvvieeeeeeeeiiinnnnn 39

SUBJECTAREANAME .....ooovviiiiiiiiiiieeeeennnn DataModels

SUBJECTAREAVERSION......cccuviiiiiiiiiiaannns 15476-4:2005

DESCRIPTION. ..eeetieeeeeeeiiiiiireeeeeeeeeeeeeennns This identifies what language has been used for the SpecificationText
meta-attribute.

USAGE ....cuvviei e it e eetiee e ettee e eraae e

ALI N s )

CONSTRAINTS....coiiiiiiiiiiieiiiiiiiiiiinnnns A value shall be supplied when SpecificationText is present.

DATA TYPE .utttiiiiieee e e e ciiiiiereaa e e e Enumerated

DOMAIN....ccee e See Clause 6 topic, Computable Languages.

LENGTH. o et

ISOIPTIONAL ....eiiiiiiieeeieiiiiiae e eeeeiiineeeeaes True

META-ATTRIBUTE DEFINITION | META-ATTRIBUTE OF ProjectedAttribute

NAME ... SpecificationText

CDOIFMETAIDENTIFIER.......vvvvviieeennnennnnnnns 38

SUBJECTAREANAME ......cvvvviiiiiiiinnnnnnnnnnns DataModels

SUBJECTAREAVERSION. ......ccvvveeennnnnnnnnnns 15476-4:2005

(D] Yoi=11= 1 o] N T This provides a definition of how the value of a ProjectedAttribute is
derived. This can provide a_simple definition, such as a literal
value, or more complexdefinitions, such as selection
expressions, limitedyonly by the power of the language used,
which is defined.in the meta-attribute SpecificationLanguage.

USRBGE ..ottt For example, Total =.Price * Quantity defines a ProjectedAttribute.

ALIASES ..veeeiviie ettt

CONSTRAINTS ..uttiririieeeeeeeeeeiirrrereeeeeeeens When a value isssupplied, the language used shall be passed using|the
meta-attribute SpecificationLanguage.

DAFA TYPE..coi i Text

DOMAIN. et

=) (e USRS

ISOPTIONAL ....oeiiiiiieeeieiiiiiaeeeeeeeiiiieeeeaes True

8.3.15 ProjectionComponent

META-ENTITY DEFINITION
NAME ..o A ProjectionComponent
CDOIFMETAIDENTIFIER........ e dhieiieeeeeen, 1036
SUBJECTAREANAME ..... 57 eeiieeiieeeeeeenn DataModels
SUBJECTAREAVERSIONT . ..vvvvvvvieniinnnnnnnns 15476-4:2005
DEBCRIPTION. ... N e This describes a component of a projection of the owning
DefinitionObject. It may consist of a projection of all of a single
DefinitionObject or it may be a set of attributes.
USAGE ... e
ALIASES A i
COESTRAINTS .........................................
TyYrRE Characteristic
ISABSTRACT .eiiieiiiiiiiiiiiieteae e s False
LOCAL SUBTYPES ....ccoeoiiiiiiiiiiiiiiiieeiiiiinns
LOCAL METARELATIONSHIPS ......cccevviunnns ProjectionComponent.IsFullProjectionOf.DefinitionObject
ProjectionComponent.IsProjectionOf.Attribute
DefinitionObject.IsConstructedWith.ProjectionComponent
LOCAL METAATTRIBUTES .....ccvvvvneeeeeenees Name
SpecificationLanguage
SpecificationText
71
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META-ATTRIBUTE DEFINITION META-ATTRIBUTE OF ProjectionComponent

NAME ...t Name

CDIFMETAIDENTIFIER ....uuiviviieeeiieeeeninnas 1037

SUBJECTAREANAME ....cooviiiiiiiiiiiee e DataModels

SUBJECTAREAVERSION......ccvviiiiiiiaaaannnn 15476-4:2005

DESCRIPTION.....vvtiesiiiieeesirrenesssieneeeeanns This is the name of the ProjectionComponent.

USAGE ..t

ALIASES .ovvvivieieeessieiiiiiiee e e niianeeee e

CONSFRAINTS T,

DATATYPE ..ccoiiiiiiiiieeeeeee, String

DOMAIN.....utviiiiitiee e e cecciiieee e e e e e e e e

[Ny 1 TR 256

ISOPTIONAL ...oeiieiiiieeeeeeeeeiieeeeeeeeeeeees True

METAFATTRIBUTE DEFINITION | META-ATTRIBUTE OF ProjectionComponent

NAME] ... SpecificationLanguage

CDIFMETAIDENTIFIER........cuvvviviiiieenennnns 1038

SUBJBCTAREANAME .....cooovivviiiiiieaeeeennn DataModels

SUBJECTAREAVERSION.......ccvvvvreeieennnnnns 15476-4:2005

DESCRIPTION......ccoeeeiieiiieiiiiiiiiieeeee, This states what language has been used for the SpecificationText
meta-attribute.

USAGE ..uiiiiie e

ALIASES .o

CONSJTRAINTS...cevvvieieeveeeeevieeeeeeeennennnnnnns A value shall be supplied when.SpecificationText is present.

DATA[TYPE .vviiiiiiieiiiiiiiiieecce e Enumerated

DOMAIN.....uvtiiiiiiieeee e See Computable Languages topic in Clause 6.

LENGTH. oo

ISOPTIONAL ...oeiieieieeeeeeeeeeeeeeeees True

META[ATTRIBUTE DEFINITION META-ATTRIBYUTE OF ProjectionComponent

NAMEL e SpecificationText

CDIFMETAIDENTIFIER ... iviviieeeiiieeeainnas 1039

SUBJECTAREANAME ......ccovvvvvriniinnnnnnnnnns DataModels

SUBJHCTAREAVERSION......cuvviiiiiiiaaeannns 15476-4:2005

DESCRIPTION...ceiieeeeiieiiiiiiieeeeeeeeeeeeennnns Where the DefinitionObject is a projection or view of another
ProjectionComponent or set of ProjectionComponents, this
defines how the projection is formed.

USAGE ..ccvtiriiieieee e eeeeciinineeeeeee e s The specification of how the projection is formed, is held in this meta-
attribute.

ALIASES .ovvvvveeeeeeevceiiineee bt

CONSJTRAINTS....ccvvvveeeee oon e When a value is supplied, the language used shall be passed using th¢
meta-attribute SpecificationLanguage.

DATA[TYPE .. S Text

DOMAIN. .. T

LENGTH. covvee e e et

ISOPTIONALT Mttt eeeeeeeeeeeeieieieeieeeeeeeeeenes True
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META-ENTITY DEFINITION

NAME ... Relationship

CDIFMETAIDENTIFIER ....cceevvvieeeeeeeeiiinnnnn 1040

SUBJECTAREANAME ......ovvviiiiiieeennieen DataModels

SUBJECTAREAVERSION. ...ceiiiiiiieeanirieeens 15476-4:2005

DESCRIPTION.....uvveeeeeitrieeeestreeeeeennaeeeenns The Relationship meta-entity describes the concept of a relationship in
Entity-Relationship-Atribute Modelling. A Relationship could be
defined as the instance of two or more DataModelObject
instances participating in some kind of interaction. Relatienshjps
may also participate in other Relationships.

USRGE oo No volumetric information is provided for Relationship. Anyssuch
information shall be passed on the RolePlayers ofjthe
Relationship. When the Relationship is binary,_the details shal be
passed on the RolePlayer connected to the/Entity to which the
figures relate, giving the instances et al, for-one instance of the
other Entity. On a one-to-many relatienship, the role used shall
be that connected to the detail entity:Fhe information shall ngt be
duplicated, unless there are two(Sets of volumetrics for a many-
to-many relationship, when théy-shall be passed on the
appropriate RolePlayer.

ALIASES ..oooiiiiiiiiiiiiicet e

CONSTRAINTS ...cvviiiiiiieeeeee e

TYPE e Kernel

ISABSTRACT ..ttt e st e s False

LOCAL SUBTYPES ....cooiiiiiiiieieee e

LOCAL METARELATIONSHIPS .....cccvvvveenns Role.BelongsTo.Relationship

LOEAL METAATTRIBUTES ..eeovvveeiiieaiineanns InverseName

ME[TA-ATTRIBUTE DEFINITION META-ATTRIBUTE OF Relationship

LAY Y 1= InverseName

CDOIFMETAIDENTIFIER ....ccviiiiiieeeninneen 1041

SUBJECTAREANAME ......ovvviiiiiiiieeniieen DataModels

SUBJECTAREAVERSION. .....uviiiiiiiinnieennnd 15476-4:2005

DEBCRIPTION.....uvvveeeeiirieeeestieeeeeevnnnee s fa This contains the inverse or name of the Relationship, where bi-
directional naming is supported.

USRGE .ccovveeeiieenieeeniee e )

ALIASES ..o

CONSTRAINTS...eeeeieeeeieee e N S

DATATYPE..oiiiiieiieen bt String

DOMAIN...ccovveiiiineee e am e,

LENGTH. coieiieeeieee S D 256

ISAPTIONAL ... 3T True
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8.3.17 Role

META-ENTITY DEFINITION

NAME ... Role

CDIFMETAIDENTIFIER ....uuiviviieeeiieeeeninnas 1042

SUBJECTAREANAME .......ccvvvvviiiiiniinnnnnnn. DataModels

SUBJECTAREAVERSION...........cccvveiinnnnnn. 15476-4:2005

DESCRIPTION.....vvtiesiiiieeesirrenesssieneeeeanns Role is a collection of one or more RolePlayers. A Role describes the
participation of a DataModelODbject in a Relationship. Each Role
instance has direction, and may be attributed.

USAGE ..etttteiieeeeeee e eeeeeee e

ALIASES wevniieiee e Partnership

CONSJTRAINTS ...vvvvieeeeeeeeeeeceirirreeeeeeeeeea

B 7= =3 Associative

ISABYTRACT ...ovvvieeeiiiiiieeeeeeeeiiieeeeeeeeaa, False

LOCAL SUBTYPES ....ccvvvvieeeeveniiineeeeennns

LocAl METARELATIONSHIPS .........ccuuvuuee Role.BelongsTo.Relationship

RolePlayer.Plays.Role
LOCAL METAATTRIBUTES ..vvvveeeeeeeieennnnns IsMaster
IsSource

METAFATTRIBUTE DEFINITION META-ATTRIBUTE OF Role

N 1= IsMaster

CDIFMETAIDENTIFIER ... eviviieeeiieeeeaannas 1043

SUBJECTAREANAME .......ccvvvvvviiiiiininnnnnns DataModels

SUBJBECTAREAVERSION..........ciiveerernnnnnn. 15476-4:2005

DESCRIPTION...ccitieeiiiiiiiiiiieeeeeeeeeeeeinnnns This indicates that therRole can be considered to be a master role in the
Relationship{In an n-ary relationship, more than one role can b
marked as\master. The master roles identify the objects taking
part in the' Relationship which define the "context" or "scoping" fpr
the other objects. This is not the same as IsSource, which merely
indicates the direction of the relationship naming, although in
general they will coincide on the same roles on binary
relationships.

USAGE 1 etviie e itiee e s siteee e siee e sieana e This’is used to indicate the master or parent objects in a relationship.
For example, in a relationship Customer.Places.Orders, the
Customer would be the master role, since the Order is
dependent on the Customer.

ALIASES ..o s IsParent

CONSJTRAINTS ...uvveeviieeviiiee e e e

DATA[TYPE...ccccoeveveeeeee o ln i, Boolean

DOMAIN.....cvveviiiiieiiee e oot e

(=1 \Tey 1 TR I SN

ISOPTIONAL....ccvv e S True
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META-ATTRIBUTE DEFINITION META-ATTRIBUTE OF Role

INAME ettt eas IsSource

CDIFMETAIDENTIFIER ....cceevvvieeeeeeeeiiinnnnn 1044

SUBJECTAREANAME ......ovvviiiiiieeennieen DataModels

SUBJECTAREAVERSION. ...coiiiiriiieinirieeens 15476-4:2005

DESCRIPTION.....uvveeeeeitrieeeestreeeeeennaeeeenns This indicates the directionality of the Relationship by identifying the
source participant(s).

USAGE ....cuvviei e it e eetiee e ettee e eraae e This is used to indicate the direction of the naming of the relationship or

applies to the relationship as a whole, rather than to the role:

ALIASES ..o
CONSTRAINTS...ceeieeeiiieeeeeeetiie e eeeeiaiens
DATA TYPE .eiiiiiiieie et Boolean
DOMAIN. et
LENGTH. .ottt
ISQPTIONAL ....iiiiiiiiiiiiiiiiiiiaee e s True
8.3.18 RoleConstraint
META-ENTITY DEFINITION |
AN Y = RoleConstraint
CDOIFMETAIDENTIFIER........ccctviiieiieeneeennn 1045
SUBJECTAREANAME .....cooviiiiiiiiieeneeennn DataModels
SUBJECTAREAVERSION.....cvvvriiiiiiinennnnnnas 15476-4:2005
(D] Yoi=11= 1 o] N T This is an optionally named or numbered set of groups of RolePlaygrs
or RoleConstraints that are related to each other in the manngr
defined in thie;Operator meta-attribute. This enables complex
interactions between roles to be modelled, including mutual
exclusivity and mutual inclusivity.
USRGE ...cvviieeecceiieee e estiee e stiea e e enaae e The RoleConstraint is used to "comprise" all the RolePlayers or
RoleConstraints related by the single operator value. For
example, RolePlayers played by mutually exclusive
DataModelObject instances would be included in the same
RoleConstraint with an operator value of XOR. A more specific
example would constrain a CustomerAccount such that it cquld
not act as both the RolePlayer in the from and to Roles in a
movement of funds for a bank transfer. Complex conditions can
be built up by using RoleConstraints with different operators gs
components of other RoleConstraints.
ALIASES .o Lo e PartnershipSet
CONSTRAINTS ...evvvverieees e iiniiiieneeeenn RoleConstraint can participate in both
RoleConstraint.Incorporates.RoleConstraint and
RoleConstraint.Incorporates.RolePlayer.
TYPE. i ST, Kernel
ISABSTRACT i et iireeieriiereesaineeeennnnees False
LOCAL SUBTYPES ....coooivriiiiiiiee e
LOCAL METARELATIONSHIPS ......cccvvvvveans RoleConstraint.Incorporates.RoleConstraint
RoleConstraint.Incorporates.RolePlayer
RoleConstraint.Incorporates.SemanticinformationObject

LOCAL METAATTRIBUTES -.eeevvveeinveearneeanns Name
Operator
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META-ATTRIBUTE DEFINITION META-ATTRIBUTE OF RoleConstraint

NAME ettt Name

CDIFMETAIDENTIFIER .....civuiivnieeieeieennns 1046

SUBJECTAREANAME .....coovvviiiiiieeeeiininnnn. DataModels

SUBJECTAREAVERSION..........cccoeeerevnnnnnn. 15476-4:2005

DESCRIPTION.....coiiiiiiiieeeeeieeeeeeeeeeieeeeieans This is a name for the RoleConstraint.

USAGE ...uvtiiiiiieiiee e e s eeciiniree e e e e e e e eeeannes In some methods, a number is used for the group; this is considered to
be the name of the group.

ALIASES

CONSJTRAINTS ...ttt

DATAITYPE ..ottt String

DOMAIN....cuiieeieee e,

(= Ty 1 P 256

ISOPTIONAL ....evveiveiieeeeeeee e True

META[ATTRIBUTE DEFINITION | META-ATTRIBUTE OF RoleConstraint

NAME] ... Operator

CDIFMETAIDENTIFIER ....uuiivvieeiiieeeeninnns 1047

SUBJBCTAREANAME .....cuiiiiiiiiiieeeinnnnns DataModels

SUBJBCTAREAVERSION.......cuuvivvvniainnnnns 15476-4:2005

DESCRIPTION......ccoeeeeeeeeeeeeeeeeeeeeeeeeeeee, This indicates how the contained RolePlayers or RoleConstraints are
related.

USAGE coniiiee e

ALIASES oo

CONSJTRAINTS ..uuiiietieeeiiee et e eeiieeeaninas

DATAITYPE ....cvviiiiieeiieiieee e Enumerated

DOMAIN. ...t AND, OR, XOR

(=N 1 TN

ISOPTIONAL ....cvvvieiiiiiieiiieeeiiee et eeeaias True
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8.3.19 RolePlayer

META-ENTITY DEFINITION

NAME ... RolePlayer
CDIFMETAIDENTIFIER ....cceevvvieeeeeeeeiiinnnnn 1048
SUBJECTAREANAME ......ovvviiiiiieeennieen DataModels
SUBJECTAREAVERSION. ...ceiiiiiiieeanirieeens 15476-4:2005
DESCRIPTION.....uvveeeeeitrieeeestreeeeeennaeeeenns This models the concept that a Role can be played by many players
(DataVModelObjects). RolePlayer can also be atributed.
USRGE ....uvviei et ectiee et This concept allows the Modelling of alternate role players as well'as
heterogeneous collections (or parts lists).
ALIASES ..ot
CONSTRAINTS. ..evvvveveeeeeeeerenreneneennnnnnnnnnns If the value of UpdateEffect or DeleteEffect is "SET NULLthen the
Role instance for the referenced CandidateKey, shall have
MinOuterCardinality of zero. That is, the cardinality of the
relationship must agree with the referential‘integrity rules. In this
case if a CandidateKey entity instance is being deleted or its key
changes and the ForeignKey entity instance is to have its
ForeignKey values set to NULL, therithe relationship between
the two entities shall be optional(
TYPE ittt Associative
ISABSTRACT .eiiieeiiiiiiiiiieee e False
LOEGAL SUBTYPES ....coooiiiiieeiicee e
LOCAL METARELATIONSHIPS ......cceevrnnennee RolePlayer.IsSupportedBy.key.
RolePlayer.Plays.Role
RolePlayer.Refines.RaolePlayer
RolePlayer.RefineskorSubtype.DataModelObject
DataModelObject:ActsAs.RolePlayer
ForeignKey.Incorporates.RolePlayer
RoleConstraint.Incorporates.RolePlayer
LOCAL METAATTRIBUTES ....coevvvvvvevvevennnns AvgNumberOfOccurrences
DeleteEffect
DeletienTimePeriod
InsertEffect

lnsertionTimePeriod
IsDeleteDeferrable
IsinsertDeferrable
IsUpdateDeferrable
MaxInnerCardinality
MaxNumberOfOccurrences
MaxOuterCardinality
MininnerCardinality
MinNumberOfOccurrences
MinOuterCardinality
NumberOfDeletions
NumberOfinsertions
NumberOfReads
NumberOfUpdates
ReadTimePeriod
UpdateEffect
UpdateTimePeriod
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META-ATTRIBUTE DEFINITION META-ATTRIBUTE OF RolePlayer

NAME ...t AvgNumberOfOccurrences

CDIFMETAIDENTIFIER .....civuiivnieeieeieennns 1049

SUBJECTAREANAME .......ccvvvvviiiiiniinnnnnnn. DataModels

SUBJECTAREAVERSION............ccvveeinnnnnn. 15476-4:2005

DESCRIPTION.....vvtiesiiiieeesirrenesssieneeeeanns This defines the average number of instances of the Relationship to

which a single instance of the DataModelObject acting as the
RolePlayer is related.

USAGE————

number of instances. For example, on a relationship Places
between Customer and Order, it may be that there is an average
of 30 Orders on the system for a Customer. On a ternary
relationship between Customer, Stock and Depot, thé,value on|
the participation of Stock could be 5, indicating that-from each
Depot related to a Customer, an average of fivg' Stock items afe

ordered.
ALIASES wveniiiiiiee e
CONSJTRAINTS ...ttt
(DY N 7 L 72 Float
DOMAIN. ...eieeiiiiieeiie e, This shall be zero or positive if specified.
(= Ty 1 P
ISOPTIONAL .....vvuviieeiiiiiiieeeieeiiieeeeeeeeanns True
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META-ATTRIBUTE DEFINITION META-ATTRIBUTE OF RolePlayer

NAME. ... DeleteEffect

CDIFMETAIDENTIFIER ....cceevvvieeeeeeeeiiinnnnn 1050

SUBJECTAREANAME ......ovvviiiiiieeennieen DataModels

SUBJECTAREAVERSION. ...coiiiiriiieinirieeens 15476-4:2005

DESCRIPTION. ..ottt This defines the effect of a Delete operation on both the CandidateKey

entity instance and the ForeignKey entity instance.

If the entity instance acting as the RolePlayer is a CandidateKey
instance then:

. RESTRICTS
The operation cannot complete if there are matching
ForeignKey entity instances. This occurs where the
CandidateKey entity's participation in the felationship is
mandatory. For example, CustomerPlaces.Order (1:1 to Q:N).

This is the equivalent of "NO AGTION" in SQL2.

. CASCADES
The operation will delete'\ForeignKey entity instances, and
associated Foreignkey. entity instances in a chain reaction,
where the candidate'key's DeleteEffect value is CASCADE$S
until there are no. more ForeignKey entity instances or the
ForeignKey entity has a DeleteEffect value of RESTRICTS.

For example, an entity Order contains a foreign key,
Cust*FKey, that references the Customer entity, and the
Lineltem entity contains a foreign key, Order_FKey, that
references the Order entity. Deleting a Customer instance will
cause a cascading delete of all referencing Order and Line|tem
instances.

. SETNULL
The delete operation will cause the values of referencing
ForeignKeys to be set to NULL. This preserves the ForeignKey
entity instances. For example, in a model where we have the
relationship Supplier.Fulfills.Order and the Supplier instapce
is deleted, the Order instances have their ForeignKeys set
NULL.

o
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RIPTION (CONT)

. SETDEFAULT
The delete operation will cause the values of referencing
ForeignKeys to be set to default values as specified by the
meta-attribute DefaultValue. This preserves the ForeignKey
entity instances. For example, in a model where we have the
relationship Supplier.Fulfills.Order and the Supplier instance
is updated or deleted, the Order instances have their
ForeignKeys set to a default value of UNKNOWN

If the entity instance acting as the RolePlayer is a ForeignKey jnstan¢e
then:

. RESTRICTS
The delete operation cannot complete if the number of foreign
key entity instances falls below the minimunY.¢ardinality value.
For example, in the relationship Employee.WorksFor.Manager
(1:N to 1:1) where a given Manager _hasonly one Employee
assigned.

. CASCADES
The operation will delete referenced CandidateKey entity
instances when the last ForeignKey entity instance has been
deleted. For example, far the relationship
Lineltem.lsContainedIn.Order, when the last Lineltem instande
is deleted for a particular Order, instance, the Order instance is

deleted.
USAGE .ttt This ensures referential integrity when a referenced Entity instance is
deleted.
ALIASES oo
CONSJTRAINTS ..t eeeeteeeviee e e reieeeenias
DATAITYPE ...ccvviiiiieiieieee e Enumerated
DOMAIN. ..ot RESTRICTS,
CASCADES,
SETNULL,
SETDEFAULT
(=N Ty 1 PP
ISOPTIONAL ....ovvvniieeiiiiiiieeeeeeevrvn e bt True
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META-ATTRIBUTE OF RolePlayer

INAME ettt eas DeletionTimePeriod
CDIFMETAIDENTIFIER.....cvvieiieieeeieeennns 1051
SUBJECTAREANAME .....ccovvviviieieeeeiiiiinnnn. DataModels
SUBJECTAREAVERSION.........0coieeeeiirnnnnnn. 15476-4:2005
DESCRIPTION. ..eeetieeeeeeeiiiiiireeeeeeeeeeeeeennns This defines a time period for the NumberOfDeletions meta-attribute.
USAGE .iuniiiiiieieeeeeiee et
ALIASES ...ovvviiiiiiiiiiiieee s e e e
C NO TRAIN T S, iiiiiiseietrsnnnnnasssssnnnnnnnns T: Iib D:Ia“ IUC VG:UUUI If [} vaiuc ;b IJIUViuICd fUI Numbchch:ctim 1S5.
DATA TYPE ...oittiiiiiieiiiiei e Enumerated
DOMAIN. ...eeeeeeeeee e Millisecond,
Second,
Minute,
Hour,
Day,
Week,
Month,
Year.
(1) () 1S PR
ISAPTIONAL .....civviiiieeeeie e, True
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META-ATTRIBUTE DEFINITION

META-ATTRIBUTE OF RolePlayer

CDIFMETAIDENTIFIER .....civuiivnieeieeieennns
SUBJECTAREANAME ......oovvvviieeiiiineenninnns
SUBJECTAREAVERSION.........eevvvnieennnnnns

InsertEffect
1052
DataModels
15476-4:2005

DESCRIPTION. ....uuiiieiieiiie e

This defines the effect of an Insert operation on both the CandidateKey
entity instance and the ForeignKey entity instance.

USAGE .vuiiiiieeceiieeevee e st

ALIASES oot e e
CONSJTRAINTS .ot eeee 50 e ee e e eaias
DATA[TYPE ...uiiv s it eeer e e e eaias
DOMAIN. ..o el e,

LENGTH

If the entity instance acting as the RolePlayer is a CandidateKey
instance then:

. RESTRICTS
The operation cannot complete if there are no matching
ForeignKey entity instances. This occurs where.the ForeignKely
entity's participation in the relationship is mandatory. For
example, Employee.Has.WorkSpace (0:1 to 1:1).

. CASCADES
An instance of the ForeignKey €ntity shall be inserted. This is
the equivalent of deferred checking of integrity. This applies tola
mandatory relationship. Forexample,
ProductManager.lsResponsibleFor.Product (O:N to 1:N).

If the entity instance acting as the RolePlayer is a ForeignKey instance
then:

. RESTRICTS
The gperation cannot complete if there are no matching
CandidateKey entity instances. This occurs where the
CandidateKey entity's participation in the relationship is
mandatory. For example, Order.Has.Lineltem (1:1 to O:N).

. CASCADES
An instance of the CandidateKey entity shall be inserted. This is
the equivalent of deferred checking of integrity. This applies to a
mandatory relationship. For example, Customer.Places.Order
(1:1 to O:N).

This ensures referential integrity when a referenced Entity instance is
inserted.

Enumerated
RESTRICTS,
CASCADES,
SETNULL,
SETDEFAULT

ISOPTIONAL ....cccvveiiiieieiiieeiiiie e e eeeainas

82
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META-ATTRIBUTE DEFINITION

ISO/IEC 15476-4:2005(E)

META-ATTRIBUTE OF RolePlayer

INAME ettt eas InsertionTimePeriod
CDIFMETAIDENTIFIER.....cvvieiieieeeieeennns 1053
SUBJECTAREANAME .....ccovvviviieieeeeiiiiinnnn. DataModels
SUBJECTAREAVERSION.........0coieeeeiirnnnnnn. 15476-4:2005
DESCRIPTION. ..eeetieeeeeeeiiiiiireeeeeeeeeeeeeennns This defines a time period for the NumberOfinsertions meta-attribute.
USAGE .iuniiiiiieieeeeeiee et
ALIASES ...ovvviiiiiiiiiiiieee s e e e
C NO TRAIN T S, iiiiiiseietrsnnnnnasssssnnnnnnnns T: Iib D:Ia“ IUC VG:UUUI If [} vaiuc ;b IJIUViUICd fUI Il\llulllllJﬁloﬂl IDCIt;UIIb.
DATA TYPE ...oittiiiiiieiiiiei e Enumerated
DOMAIN. ...eeeeeeeeee e Millisecond,
Second,
Minute,
Hour,
Day,
Week,
Month,
Year.
(1) () 1S PR
ISAPTIONAL .....civviiiieeeeie e, True

META-ATTRIBUTE OF RolePlayer

NAME...oniiiii e IsDeleteDeferrable

CDOIFMETAIDENTIFIER ......ccvvvveieeeeeeriinnnn. 1054

SUBJECTAREANAME .....cooviviiiieieeeeiiiiinnnn, DataModels

SUBJECTAREAVERSION........cccvvvnerinnnnnnns 15476-4:2005

DEBCRIPTION.....uvveeeeiitiieeeeeireeeeeevreeee s If the value of this meta-attribute is TRUE, then referential integrity
constraints~for an insert operation are deferrable until the end|of
the transaetion.

USRGE ..o

ALIASES .oneeiiieeeeeee e

CONSTRAINTS .uuteveieeririeeeerieeersieeerneeenns

DAFATYPE....ciiiiieieeeeeeeeeeee Boolean

DOMAIN....cotiteieieeeviee e ernes

[I=1) [ 1 PR

ISOPTIONAL......cvvvueeeieiiiiiiiiieeeeiriinneenatns True

MEITA-ATTRIBUTE DEFINITION META-ATTRIBUTE OF RolePlayer

Y Y = IsinsertDeferrable

CDOIFMETAIDENTIFIER.....{0m e eeeeeennns 1055

SUBJECTAREANAME .. 47N, DataModels

SUBJECTAREAVERSION . ......ccvvineninnnnnnn. 15476-4:2005

DEBCRIPTION...... &5 s eeeeeiiieieeesiiaeee e If the value of this meta-attribute is TRUE, then referential integrity
constraints for an insert operation are deferrable until the end|of
the transaction.

(U1 Y] = U

ALIASES..S v

CONSTRAINTS....oeiiiiieieeeeeerrrenereesaeeeaans

DATATYPE ..o Boolean

DOMAIN. ... eieeeeeee e

[ Ty = TR

ISOPTIONAL......cuvvuiieiieiiiiiiiieeniiiiiiiseeenens True
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META-ATTRIBUTE DEFINITION META-ATTRIBUTE OF RolePlayer

NAME ..eiiiie e IsUpdateDeferrable

CDIFMETAIDENTIFIER ....ccccvviiiiieeeeeeiaennnn 1056

SUBJECTAREANAME ......ocvveririiieniinenen, DataModels

SUBJECTAREAVERSION. ...ccoiiiriiieiniiieeen, 15476-4:2005

DESCRIPTION.....vvtiesiiiieeesirrenesssieneeeeanns If the value of this meta-attribute is TRUE, then referential integrity
constraints for an update operation are deferrable until the end of
the transaction.

USAGE—mrrrrrr

ALIASES ..eiiiieiiiiiee et

CONS[TRAINTS ...ctteeeeiiiee e e eiree e e enieeeeens

DATATYPE ..ceiiiiiieeeiiiiee e e Boolean

DOMAIN. ..

LENGTH. ottt

ISOPTIONAL ....cviiiiiiiiiiiiiiiiiieee e True

METAFATTRIBUTE DEFINITION META-ATTRIBUTE OF RolePlayer

NAMEL .. MaxInnerCardinality

CDIFMETAIDENTIFIER......cvviieeeieeeeeennn 1057

SUBJBCTAREANAME ....cooviiiiiiiiieeeeeene DataModels

SUBJBECTAREAVERSION.......ccuiieeareennnnn. 15476-4:2005

DESCRIPTION. ..ceitieiiiiiiiiiiieeeee e This defines the maximum number of instances of the Relationship
acting as this RolePlayer.that can be connected to a single
instance of the DataMadelObject. This is the maximum cardinality
of the owning Relatioriship seen from the viewpoint of the
participating DataModelObject.

USAGE .. etveiee ettt

ALIASES ..ottt

CONSJTRAINTS.....ooeiiiiiiieieeiieeiiirriiieiaaaans The value, if defined, shall be equal to or greater than the value of
Mininner€ardinality. It shall not conflict with the value of
MaxNumberOfOccurrences.

DATAITYPE ....cvviiiiieeiieiieee e String

DOMAIN.....eeviiiiiiieeei e Numericwalues are held as the appropriate digit string and "N"
represents an undefined upper-bound.

LENGTH.couttiie ettt 10

ISOPTIONAL ....cviiiieiiiiiiiiiiiiiiiaeeesaasiiins True
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META-ATTRIBUTE DEFINITION META-ATTRIBUTE OF RolePlayer

NAME. ... MaxNumberOfOccurrences

CDIFMETAIDENTIFIER ....cceevvvieeeeeeeeiiinnnnn 1058

SUBJECTAREANAME ......ovvviiiiiieeennieen DataModels

SUBJECTAREAVERSION. ...coiiiiriiieinirieeens 15476-4:2005

DESCRIPTION. ..eeetieeeeeeeiiiiiireeeeeeeeeeeeeennns This defines the maximum expected number of instances of the
Relationship to which a single instance of the DataModelObject
playing this Role is related.

UspsErmmmmmmmeeeeee Fhis-Hsdsed-to-captare-the-velumetric-datafor-the- Data-Medel-tdefines
the expected maximum number of instances, as opposed tethe
enforced maximum cardinality. The following examples-explain
this:

(a) On a relationship Places between Customer and Order., it may| be
that there is a maximum of 100 Orders on the system for a
Customer.

(b) On aternary relationship between Customer,-Stock and Depat,
the value on the participation of Stock could*be 20, indicating taat
from each Depot related to a Customer((i.e. each instance of the
relationship), a maximum of twenty Stoéck items are ordered.

ALIASES ..oooiiiiiiiiiiiiicet e

CONSTRAINTS ..ceivvveeeeetrereesetnreeesnneeeens The value shall not conflict with the value of MaxinnerCardinality.

[N 7 N7 = = Integer

DOMAIN.....eviee ettt et This shall be positive if specified.

LENMGTH.ceetieiiieesiiee et

ISQPTIONAL....iiiiiiiaiiiiriiiitiaeeesaaniineeees True

ME[TA-ATTRIBUTE DEFINITION META-ATTRIBUTE OfF’RolePlayer

Y Y = MaxOuterCardinality

CDOIFMETAIDENTIFIER .....ctiiiiiiee e 1059

SUBJECTAREANAME ......ovvvviiiiiiieeniieen, DataModels

SUBJECTAREAVERSION......ccviiiiiiiieniennns 15476-4:2005

DEBCRIPTION.....uvvvieeeiiieeeestreeeeeennaeee e This defines the maximum number of instances of the DataModelObject
acting as this RolePlayer that can be connected to a single
instance of the Relationship.

USRGE .t eiiee et

ALIASES ..o

CONSTRAINTS....coeiiiiviierreiiiieiieee e S The value, if defined, shall be equal or greater than
MinOuterCardinality.

DAFA TYPE..coiiiiii oo g i String

DOMAIN....ccooiiiiiiieeeeeeee e N Numeric values are held as the appropriate digit string and "N"
represents an undefined upper-bound.

LENGTH oo s o e 10

ISQPTIONAL ... D Meriiiiiiieieiiiniiiieeens True
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META-ATTRIBUTE DEFINITION

META-ATTRIBUTE OF RolePlayer

NAME ettt MinInnerCardinality

CDIFMETAIDENTIFIER ....ccccvviiiiieeeeeeiaennnn 1060

SUBJECTAREANAME ......ocvveririiieniinenen, DataModels

SUBJECTAREAVERSION. ...ccoiiiriiieiniiieeen, 15476-4:2005

DESCRIPTION.....vvtiesiiiieeesirrenesssieneeeeanns This defines the minimum number of instances of the Relationship
related through this RolePlayer to a single instance of the
DataModelObiject. If the value is 0, it indicates that the RolePlayer
is-eptionalana-thattherefere-there-car-be-nstancesof-the
DataModelObject that do not take part (acting as this RolePlayef)
in any instances of this Relationship. If the value is non-zero, it
indicates that each instance of the DataModelObject shall act ag
this RolePlayer in at least as many instances of this Relationship
as the number specified. This defines the minimun;eardinality of
the Relationship from the viewpoint of the DataModelObject.

USAGE .. iutviie ettt stee e This usually has a value of zero, where an object can-exist without
being required to take part in any Relationships. This is
equivalent to the MetaAttribute called IsQptional having a value [of
TRUE. It is non-zero (usually 1) where‘ah object shall participatg
acting as the specified RolePlayer ef.the Role in the Relationship.
For example, the detail Entity of a:mandatory binary Relationship.

ALIASES ..ot

CONSJTRAINTS ..vvtvieeieeeeeeeeceirireeeeeee e e Any specified value shall not conflictwith the value of IsOptional or the
value of MinNumberOfOccurrences.

DATAITYPE ...ccvviiiiieiieieee e String

DOMAIN. ...oieeiiiiieeiie e, Numeric values are held as‘the appropriate digit string and "N"
represents an undéfined upper-bound.

=Ny TSR 10

ISOPTIONAL ..ottt True

METAFATTRIBUTE DEFINITION META-ATTRIBUTE OF RolePlayer

NAMEL .o MinNumberOfOccurrences

CDIFMETAIDENTIFIER......ccuviiiieiiieeeeennn 1061

SUBJECTAREANAME ......ocveiiiiiieaaiiieennn. DataModels

SUBJBCTAREAVERSION.......cuviiiiiiiaaeannnns 15476-4:2005

DESCRIPTION.....ccoiiieeeeeeeeeiieeeeeeeeeeeeeeeas This defines the minimum expected number of instances of the
Relationship to which a single instance of the DataModelObject s
attached.

USAGE ..t T This is used to capture the volumetric data for the Data Model. It defings
the expected minimum number of instances, as opposed to the
enforced minimum cardinality. For example, on a binary
relationship Places between Customer and Order, it may be thjat
there is a minimum of 3 instances of Places on the system for
each Customer.

ALIASES ..vieeiieeeensfpe e eeeeeeneeeeseeeeanieeens

CONSJTRAINTS.. T feveeeeveeeeeeeeeeeeeeeee This shall not conflict with the value of MininnerCardinality.

DATAITYPE ...t e Integer

DOMAIIN... 325 e This shall be zero or positive if specified.

LENGTH Mt

ISOPTLONAL True
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META-ATTRIBUTE OF RolePlayer

NAME ..t MinOuterCardinality

CDIFMETAIDENTIFIER ....cceevvvieeeeeeeeiiinnnnn 1062

SUBJECTAREANAME ......ovvviiiiiieeennieen DataModels

SUBJECTAREAVERSION. ...coiiiiriiieinirieeens 15476-4:2005

DESCRIPTION.....uvveeeeeitrieeeestreeeeeennaeeeenns This defines the minimum number of instances of the DataModelObject
related through this RolePlayer to a single occurrence of the
Relationship. If the value is 0, it indicates that the RolePlayer is
optional—and-thattherefore-there-can-be-instances-of-the
Relationship that do not have any object acting as this
RolePlayer. If the value is non-zero, it indicates that eaeh
instance of the Relationship shall have at least the number
specified of related object instances in this RolePlayer.

USRAGE ..ttt

ALIASES ..ottt

CONSTRAINTS....covviiiriiirireiirrnerreennnnnnnns When a binary relationship is being represented, the
MinOuterCardinality shall be non-zero, since a value of zero
would indicate that relationship instanées connected only to &
single object could exist.

DATA TYPE ...t String

DOMAIN. ...ttt Numeric values are held as the apprgpriate digit string and "N"
represents an undefined uppersbound.

LENGTH oot 10

ISQPTIONAL ....iiiiiiiiiiiiiiiiiiee e s True

ME[TA-ATTRIBUTE DEFINITION

META-ATTRIBUTE OF RolePlayer

NAME. ..o NumberOfDeletions

COIFMETAIDENTIFIER ....ccccvvvieeeeeeeeiiinnnnn 1063

SUBJECTAREANAME .....coovviiiiiiiiiieeeeeennn DataModels

SUBJECTAREAVERSION. ...coiiiiiiiieaninneeens 15476-4:2005

DEBCRIPTION.....uvtvieeeivieeeesereneeesenenenanns This defines-the expected number of deletions for an Entity or
Relationship instance from the related Relationship in the timé¢
period specified in the meta-attribute DeletionTimePeriod.

USRGE .ttt

ALIASES ..ot

CONSTRAINTS ..ccivveeeeeeitreeeeseireeeeeerreeaes This shall not be valued unless a value is provided for
DeletionTimePeriod.

DATA TYPE ...ttt TR e Float

DOMAIN. ..ot e e

LENGTH. oo s e

ISAPTIONAL ... Dt True

ME[TA-ATTRIBUTE DEEINITION

META-ATTRIBUTE OF RolePlayer

NAME ..o et NumberOfinsertions

CDOIFMETAIDENTIFIER.......ciceiiiieiieeeeeennnn 1064

SUBJECTAREANAME ......cocviiiiiiiieeaiiennn DataModels

SUBJEGTAREAVERSION.....vvvveiiiiiiiiinnnnnnns 15476-4:2005

DEBCRIPTION. ...ceiiiieiiiiiiiiiieeecee e This defines the expected number of insertions for an Entity or
Relationship-nstanee-into-therelated-Relationship--the-time
period specified in the meta-attribute InsertionTimePeriod.

USAGE ...ttt

ALIASES ..ottt

CONSTRAINTS ..o ivveieeeeitreeeeseireeeeeerreeans This shall not be valued unless a value is provided for
InsertionTimePeriod.

DATA TYPE .ctiieiiiieeeiiee et e e Float

DOMAIN .. ...etetee et ettt

LENGTH.coi i it

ISOPTIONAL ...ttt e e e eeeeeeas True
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META-ATTRIBUTE DEFINITION META-ATTRIBUTE OF RolePlayer
NAME ...t NumberOfReads
CDIFMETAIDENTIFIER ....uuiviviieeeiieeeeninnas 1065
SUBJECTAREANAME ....cooviiiiiiiiiiiee e DataModels
SUBJECTAREAVERSION......ccvviiiiiiiaaaannnn 15476-4:2005
DESCRIPTION.....vvtiesiiiieeesirrenesssieneeeeanns This defines the expected number of reads for an Entity or Relationship
instance from the related Relationship in the time period specified
in the meta-attribute ReadTimePeriod.
USAGEF—mrrerrr
ALIASES ©ovvviiieieee et
CONSJTRAINTS.....ooeiiiiiiiieieiiieiiiiriiieaaaens This shall not be valued unless a value is provided for ReadTimePReriof.
DATA[TYPE ot Float
DOMAIN....covieeeii e
[Ny 1 TR
ISOPTIONAL ...oiiieiiieeeee et True
METAFATTRIBUTE DEFINITION META-ATTRIBUTE OF RolePlayer
NAMEL .. NumberOfUpdates
CDIFMETAIDENTIFIER........cuvvviveieeeennnnnns 1066
SUBJECTAREANAME ......ccvvvvvviinieninnnnnnnns DataModels
SUBJBECTAREAVERSION.......ccuiieeareennnnn. 15476-4:2005
DESCRIPTION. ..ceitieiiiiiiiiiiieeeee e This defines the expected number @Pupdates for the Entity or
Relationship instance from(the related Relationship in the time
period specified in the-meta-attribute UpdateTimePeriod.
USAGE .ttt a e
ALIASES .ot
CONS[TRAINTS.....vvieeeieirieeesiiereeeeiveee e This shall not be valued'unless a value is provided for
UpdateTimePeriod.
DATA[TYPE .uvviiiiiie et Float
DOMAIN.....utviiiiiiiee e e ceeciviieee e e e e e
[Ny 1 TR
ISOPTIONAL ..ccvveieeeiieiiiee et True
METAFATTRIBUTE DEFINITION META-ATTRIBUTE OF RolePlayer
NAMEL e ReadTimePeriod
CDIFMETAIDENTIFIER ......ccvvvvviveeiieennegasd 1067
SUBJBCTAREANAME .....cooovvvviineenn (N DataModels
SUBJECTAREAVERSION.........ccceecfiigonnnn. 15476-4:2005
DESCRIPTION......ccooveeeeeeeeeec e N b, This defines a time period for the NumberofReads meta-attribute.
USAGE ..iiveevveiiiiieeeveeee b T,
ALIASES ..nvviecvvieeveee e et
CONSJTRAINTS...evvveee e i This shall be valued if a value is provided for NumberOfReads.
DATA[TYPE v ST Enumerated
DOMAIN. ..o e Millisecond,
Second,
Minute,
Hour,
Day,
WEEK,
Month,
Year.
LENGTH. oo
ISOPTIONAL ...oiiiiiiiieeeeeeeeeeeeeeeeeeeeeeeeees True
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META-ATTRIBUTE DEFINITION META-ATTRIBUTE OF RolePlayer

NAME. ... UpdateEffect

CDIFMETAIDENTIFIER.....cvvieiieieeeieeennns 1068

SUBJECTAREANAME .......ovvvviviiiiinnninnnnnns DataModels

SUBJECTAREAVERSION.........ccvvvinnnnnnnnnnn. 15476-4.2005

DESCRIPTION.....cvviieiiiiiieesiiiee e This defines the effect of an Update operation on both the

CandidateKey entity instance and the ForeignKey entity instance.

If the entity instance acting as the RolePlayer is a CandidateKey
instance then:

. RESTRICTS
The operation cannot complete if there are matching
ForeignKey entity instances.

. CASCADES
The operation will update ForeignKey entity instances. For
example, for the relationship Customer.Places.Order, if th¢
Customer's candidate key isdpdated then all Order instanges
will have their ForeignKeykvalues correspondingly updated.

. SETNULL
The update operation will cause the values of referencing
ForeignKeys to.be set to NULL. This effectively breaks the
relationship between the candidate key entity instance and the
Foreignkey’entity instances.

. SEFDEFAULT
The update operation will cause the values of referencing
ForeignKeys to be set to default values as specified by the
meta-attribute DefaultValue.

If the entity instance acting as the RolePlayer is a ForeignKey instarce

then:
. RESTRICTS
The operation cannot complete if there are matching
CandidateKey entity instances.
. CASCADES
The operation will update the attribute components in the
CandidateKey entity instances.
USRGE)..iii i, This ensures referential integrity when a referenced Entity instance |s
updated.
ALIASES ..oniiiieeeeee e
CONSTRAINTS. ..cetiieeieieerierinreneieeennnnnnnaas
DATA TYPE .uviiiiiiiee e et Enumerated
DOMAIN.....iiiiiiiiiiiee e RESTRICTS,
CASCADES,
SETNULL,
SETDEFAULT
LENGTH.coiiiittiiiet et e e
ISOPTIONAL....utuiiiiiiiaeaieieeiaaaeaaeeeeeaaaaaas True
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