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Foreword

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
established by the respective organization to deal with particular fields of technical activity. ISO and IEC
technical committees collaborate in fields of mutual interest. Other international organizations, governmental
and npn-governmental, in liaison with 1ISO and IEC, also take part in the work. In the field gf information
technglogy, ISO and IEC have established a joint technical committee, ISO/IEC JTC 1.

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

The main task of the joint technical committee is to prepare International Standards. Draft|International
Standards adopted by the joint technical committee are circulated to national bodies for voting. Hublication as
an Inteérnational Standard requires approval by at least 75 % of the national podies casting a vote

Attentlon is drawn to the possibility that some of the elements of this document may be the subfect of patent
rights {ISO and IEC shall not be held responsible for identifying any erall such patent rights.

ISO/IBC 15476-4 was prepared by Joint Technical Committee ISO/IEC JTC 1, Information| technology,
Subcgmmittee SC 7, Software and system engineering.

ISO/IBC 15476 consists of the following parts, under the general title Information technolqgy — CDIF
semaiptic metamodel.

Part 1: Foundation

Part 2: Common

Part 3: Data definitions
Part 4: Data models
Part 5: Data flow models
A

art 6: State/event.models

© ISO/IEC 2005 — All rights reserved vii
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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

transferring information between tools.

ISO/IEC 154
Information 1
exploring CDO
second expl
mechanism 3

This Internatf]
ensure that

covers the ipformation required to express Entity-Relationship-Attribute Modelling and Logical Database D

concepts.
This Interna
academia an
associated W
This docume
Clause 1]
Clause
This
Clause 7}
This
Clause §

This
refer

This docume
a definition o

Those e

ogy - CDIF framework - Part 2: Modelling and extensibility should be read first when~i
IF. The first explains the overall CDIF architecture and how the family of standards fits tagethe
hins the scope, and modelling approach in CDIF. The CDIF meta-metamodel and  exten
ire also defined in that document.

onal Standard explains the Data models subject area. The CDIF semantic, metamodel is us
he information held by tools communicating using CDIF is transferred withvan agreed mean

ional Standard has been developed with the wide support and_participation of vendors,
d government involved in or familiar with the CASE industry, its products and the general require
ith interchanging information between these products.

Nt is organized into the following Clauses.

to 5 are prescribed ISO/IEC Clauses;

: Subject area overview:

Clause gives an overview of the coverage-of this subject area.

: Subject area summary:

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

: Subject area specification:

Clause gives the_formal specification of all the objects defined in the subject area, and the f
bnce to those used,/ but not defined in the subject area.

nt is intended-to be used by anyone wishing to understand and/or use CDIF. This document prq
f a single\subject area of the CDIF semantic metamodel. It is suitable for:

aluating CDIF;

itially
. The
ibility

ed to
ng. It
esign

Sers,
ents

ormal

vides

Those w

No wish 10 understand the principles and concepts of a CDIF transter; 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;

Information repositories;

[Data dictionaries;

Multiple meta-layer modelling.
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INTE

RNATIONAL STANDARD ISO/IEC 15476-4:2005(E)

Information technology — CDIF semantic metamodel —

Part 4:
Data models

1

The
tran
imp
is d
The
in re

The
The

Scope

sferring information between modelling tools. It facilitates a successful transfer when the
bfined for the transfer format also has applicability as a general language-for import/export fro
CDIF semantic metamodel defined for CASE also has applicability as\the basis of standard def
positories.

International Standards which form the complete family of CDIE standards are documented in IS

CDIF family of International Standards is primarily designed to be used as a description of a mechanism for

uthors of the

brting and exporting tools have nothing in common except an agreement to-conform to CDIF. The language that

repositories.
nitions for use

D/IEC 15474-1.

5e International Standards cover the overall framework, the transfer format and the CDIF semantic metamodel.

15474 CBIF Framework

Part 1 : Overview Part 2 : Modeling and Extensibility
15476 CDIF Semantic Metamodel 15475 CDIF Transfer Format
Part 1 :(Foundation Part 1 : General rules for
Part2\s'Common syntaxes and encodings
Rart 3 : Data definitions Part 2 : Syntax SYNTAX.1

Part 4 : Data models

Part 5 : Data flow models
Part 6 : State/event models

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 product is fully standards conformant to a CDIF subject area standard if and only if it is input-conformant, output-
conformant_and round-trip _conformant to each and every MetaEntity, MetaRelationship, MetaAttribute, and
AttributableMetaObject which is defined and/or used in that standard, and it is also CDIF architecture confofmant. A
product may be partially input-conformant, and/or partially output-conformant, and/or partially round-trip_corformant
to a CDIF pubject area standard.

2.2 Input conformance

Input confprmance for a specific MetaEntity, MetaRelationship, MetaAttribute, or AttributableMetaObject (short:
Collectabl¢MetaObject) is determined by applying the following test:

A set of meta-data containing all meanings and structures standardized by a CDIEvSubject area is importefl by the

product urjder test. Then the meta-data which has arrived in the product is_examined. The following optigns exist

for the relgtion between the input (CDIF) meta-data and the imported (product) meta-data:

For a spedific CollectableMetaObject:

1 The praduct is input conformant if each instance of the specific/CollectableMetaObject has arrived in the|product
without| change of meaning or structure. If the CollectableMetaObject is a meta-entity or meta-relationship, its

structuial relationships to other CollectableMetaObjects have been preserved. If the CollectableMetaObject is a
meta-ajtribute, the value of the meta-attribute has beenpreserved.

the product, but with some changes in meaning or structure. If the CollectableMetaObject is a meta-gttribute,

2 The p:%duct is input morphing conformant if eachitinstance of the specific CollectableMetaObject has afrived in
the valjie(s) for some instances of the meta-attribute have changed.

3 The prqduct is not input conformant forthat CollectableMetaObject if neither of the previous tests is satidfied.

2.3 Output conformance

Output conpformance for a specific CollectableMetaObject is determined by applying the following test:
For the prgduct being tested, a set of meta-data that includes all possible meanings and structures represeftable in
that produft is exported- Then the meta-data that has been exported is examined. The following options gxist for

the relatiof between the product's meta-data and the exported (CDIF) meta-data:

For a spedifi¢’CollectableMetaObject:

1 The product is output conformant if all of the meaning and structure for the specific CollectableMetaObject has
been represented as meta-data in the product and has been exported as one or more instances of that
CollectableMetaObject. If the CollectableMetaObject is a meta-attribute, the correct value of the meta-attribute
has been exported.

2 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.

3 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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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
input meta-data and the output meta-data:

For a sq
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ecific CollectableMetaODbject:

broduct is round-trip conformant if the meaning and structure of each instance of the ColleétableN
pserved without changes during the round-trip. For a vendor to claim round-trip conformance
ssary for the tool to be able to perform create, read, update, and delete operations on thg
uct) meta-data corresponding to the instances of the CollectableMetaObject.

broduct is round-trip morphing conformant if each instance of the input CollectableMetaObject is
vith some changes in meaning and/or structure. If the CollectableMetaObject is a meta-entit
onship, some of its instances' structural relationships to other CollectableMetaObjects have ¢
b instances have been transformed into other CollectableMetaObjects, or instances
ctableMetaObjects have been transformed into instances (of-/the CollectableMetaObje
ctableMetaObject is a meta-attribute, the values of some instanees of the meta-attribute have d
omain of the meta-attribute has changed.

other cases, the product is not round-trip conformant fof\that CollectableMetaObject.

bwing referenced documents are indispensable for the application of this document. For dated 1
edition cited applies. For undated references, the latest edition of the referenced document (ing
nents) applies.

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

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

15476-3, Information technology — CDIF semantic metamodel — Part 3: Data definitions

4 Te

fletaObject
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'mS and definitions

For the purposes of this document, the following definitions apply. Unless otherwise noted, the definitions are

specific

to this International Standard.

4.1 From other International Standards

411 |

SO/IEC 15474-1

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

ly of standards
antic metamodel

CDIF meta-metamodel
CDIF transfer

Instance

Meta-attribute
Meta-entity
Metamodel

Meta-obje

ct

Meta-relationship

Model
Subject al
Transfer
Transfer f

4.1.2 1S
This part g

Exporter
Importer

4.1.3 Fo

For the pu

ea
prmat
D/IEC 13238-1

f ISO/IEC 15476 makes use of the following terms from ISO/IEC 13238-1;

this International Standard

Fpose of this part of ISO/IEC 15476 new terms are defifted when introduced. Double quotes are

introduce mew terms (e.g., "model layer")

5 Sym

5.1 Nan

Conventio
framework
extensibilit

pols (and abbreviated terms)

ning, diagramming and definition“conventions

s for naming, diagramming, @escribing and defining meta-objects can be found in Clause
document (ISO/IEC 15474-2:2002, Information technology - CDIF framework - Part 2: Model

y).

5.2 Abbreviations

The follow

CDIF G

5.3 Not

ng abbreviation is used in this International Standard:

IASE Data Interchange Format (originally)

htioh for this subject area

used to

¢ of the
ing and

The instance diagrams appearing in Clause 6 use various techniques to depict relationships. Relationships are

shown as |

ines and arrow-heads, or as diamonds. Keys and key components are shown as in Figure 2.
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Foreign Key

Primary Key Order

\—> wo Order_Key

p == Cust_FKey
p CustomerNo
ﬁ—b OrderNo

Key Components

Figure 2 — Diagrammatic Conventions - Keys

Solid keys are primary keys; clear keys are foreign keys and indented items are’key components. For example,
Figure 2 feads, "Orders have a primary key called Order_Key that consists ofa foreign key called Cust_KKey and
an attribute OrderNo. Cust_FKey consists of a single attribute called CustgmerNo."

6 Data models subject area overview

6.1 Intfoduction
The Datg Models subject area addresses the majorforms of entity-relationship-attribute modelling and logical
database| design. This subject area is technique independent but offers broad coverage, striving for a syperset of
the concgpts represented in various techniques.

The folloying sub-clauses explain the major cancepts supported in this subject area.
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6.2 Diagrams
DataModel
O:N
Incorporates
Collects
U.N U.N v
Role DataModel
. .
Constraint | .\ Object
O:N Incorporates 0:1
ActsAs
O:N ¥ on
RolePlaver InheritableData
y ModelObject
LN | 0:1 |
|Contains |
| . 0:1 . i
Entity — — — Relationship
| | Containg|
| o1 | _ 1:1
| Contains |
| | BelongsTo
| O:N $ 0:N | 2:N
l_ —p  Attribute _ — — — Role
0:N 0:N Contains 0:..
O:N O:Nf 0:1
IsInheritedFrom
Plays
Figure 3 — Data Models subject area overview
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DataModel 11 0:N
ataiviodel |«
IsSubsetOf DataModel
»  Subset
O:N O:N e IsInheritedFrom
Collects : .
Excludes | O:N ON
(] Attribute
0:N
IsDiscriminatorFor
SubtypeSet
11 P
oN L 0:N
\ 0N IsMemberOf Specifies
ON 1 DataModel ON { (§ ON
Object O:N Selects SubtypeSet
Collects 0:N MembershipCriterion
0:N 11
- 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
0:N
oN 4 AoN
IsldentifiedBy
Incorporates
Incorporates ON ON§
0:N
Key Instantiates AccessPath
0:1 0:1
O:N |
h 4
CandidateKey ForeignKey
0:N 11 O:N 0:N
References
Incorporates

Figure’5 — Keys and AccessPath
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ACctsAs 0:1
> DataModel
O:N> Object
Collects 0:N
0N |
OOt InheritableData
uster .
ModelObject
Incorporates |
0:N l 0:N
Role Relationship Entity
Constraint
11 11
RefinesForSubtype | 0N IsldentifiedBy
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 0N
N Semantic =N
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 DN 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 | _
0:N Contains

IsProjectionOf

1:N v O:N Drnjcmfinn

—p{ Attribute

0N Component
0:N
Is
S Constructed
IsProjectionOf ProjectionOf :
) 11 11 With
Projected Definition 57
o:N| Attribute Object |q——1
01
Entity Relationship DataType
Cluster Role RolePlayer

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

6.3 Eptities

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

6.4 Relationships

Entity. A

A relationship,Nis an association between two or more DataModelObjects, expressed by the fneta-entity

Relatiorjship.. 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

© ISO/IEC 2005 — Al rights reserved
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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 Lineltem

Figure 9 — Binary Relationship

6.4.2 N-ary relationship

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

Employer

Recruited Employee

Recruiter

| 1.0 - =) 1 i o
l—lgun: 1U = |c|||a|y F\CIQLIUIIDIIIP
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.

12 © ISO/IEC 2005 — All rights reserved
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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 g

Figure 11 — Complex Binary Relationship

the clasp taught by the teacher Fletcher Christian in‘the room named Bounty.

ssigned to

© ISO/IEC 2005 — Al rights reserved
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Student

Captain Bligh

6.5 Rolg¢s

A "Role" ig the expression of an objeCt playing a part in a relationship. The degree or arity of the relation
representdtion of the number of roles in the relationship. In a binary relationship there are two roles (Figurg
a ternary relationship there are three roles (Figure 10); and in an n-ary relationship there are "n" roles. In Fi
Order plays the role of set and Lineltem plays the role of member.

Teacher

Fletcher
Christian

teaches

Assigned

Room

Bounty

Figure 12 — Instance Diagfam showing a Complex Relationship

hip is a
13); in
jure 13,

14

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

6.6 Chrdinalities

Cardinalities are used to define static limits on the*number of DataModelObject instances that can be pssociated
using a|Relationship. The limits are generally éxpressed as a range in the form "m:x", where "m" expresses the
minimuin number of object instances, and X' expresses the maximum number of object instances. These pairings
are visuglly associated with the object at,each end of the relationship. For example, "0:N" expresses a range where
the minjmum participation is zero (optional participation) to a maximum value of "N" (unlimited). The[ combined
cardinaljty 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
11 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 betweenxinner and outer cardinality values for DataMode|
participatinyg in relationships. These concepts are described in the next two sub-clauses.

6.6.1 Oufer cardinalities

The "Outgr" cardinality defines the numbper of allowed instances of a participating DataModelObject f
viewpoint pf the other participants in the Relationship. In the example in Figure 16, the outer cardinalitie
the minimyim and maximum number efinstances of both the Entity called Lineltem and the Entity called G
the relatignship called Contains, This example reads: "For a given Order there may be at minimy|
Lineltems| and at maximum an.unlimited number of Lineltems (0:N). For a given Lineltem there may be
only one Qrder (1:1)." It is,assumed that for each Lineltem there is a corresponding instance of the relg
Contains.

Outer Cardinality Outer Cardinality

Objects

rom the
5 define
rder for
m zero
bne and
tionship

¥ ¥

1:1 O:N

Order Lineltem

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
cardinality values are used, the concept is important. In the example in Figure 17, the model reads "One or more
Bonuses may be given by one Employer to one Employee. We can see that each Bonus may be given only once
and that Employers and Employees may participate in many instances of Given."

Bonus

1:N Inner Cardinality

Emplayer

recipient

11 IArer Cardinality

Employee

Figure 17 — Inner Cardinalities

Even where attributed relationships (either binary or n-ary) are used, a physical implementation woyld provide
multiple|instances of the refationship. But in conceptual terms, one must be able to define whether orle or many
relationghip instances arée required for any situation, since there are situations in which each is applicablg.

Figure 18 depicts the concept of relationship instances. A given relationship has either one instance pr multiple
instances and each, has its uses. Inner cardinality specifies which case is being used. In this example w¢ have two
depictiohs of thevrelationship between an Order and its Lineltems. The left hand side depicts a model fhat allows
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 W contained w
11 11
IS IS
11 1:N
Lineltem Lineltem
1 Relationship per Lineltem 1 Relationship per Order

Figure 18 — Inner Cardinalities and Attributed Binary Relationships

In the cas¢ of the left hand side of Figure 18, the relationship holds an attribute called SequenceNumber

the Lineit
instance o

In the righ
once per U
can be co

the viewp

bms. The inner cardinality for Order is O:N and the outer cardinality for Lineltems of 1:1, giv
the relationship for each Lineltem.

hand side the TotalValue attribute-on the relationship shall occur only once for the Order, rat
ineltem so there shall only be one instance of the relationship for each Order. The TotalValue
hsidered as a property of thexelationship between the two entities, rather than a property of the

int of an Order instance is 0:1, and the outer cardinality for Lineltem is 1:N, giving only one ins

since its V{Iue is dependent on the Lineltem, rather than solely on the Order itself. Thus the inner cardina

the relatio

In both caj

ship for each Orderyand thus only one instance of TotalValue.

es the inner cardinmality for Lineltem is 1:1 as each Lineltem can only relate to a single Order.

to order
ing one

her than
attribute

Order,
ity from
tance of

In the absg¢nce of innercardinality values, the assumed semantic is multiple relationship instances. In the absence

of outer cd
the associ

Irdinality*values, the assumed semantic is mandatory participation of exactly one instance from
hted (DataModelObjects.

each of

6.7 Mul

I-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

18

one or more Chairs and zero or more BookCases and FilingCabinets.
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Office

habitat
/ u

1:1

fholePla4er

furniture

Furnishes

11
RolePla4en

Desk

Chair

BookCase FilingCabinet

Figure 19 — Multi-player Roles and.Heterogeneous Collections

In contrpst, in Figure 20 the Role recruitingAgent specifies the cardinalities of the RolePlayers Recfruiter and
Employlee. Note that this is merely a graphicaltconvention; cardinality values are properties of the RolePlayer
meta-erftity, and thus in this case the RolePlayers called serviceProvider and reference both contain| the same

cardinaljty values.

© ISO/IEC 2005 — Al rights reserved
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All relation
attributes
attributes
for the par

6.8 Rol¢

RoleConstraints provide a_rhechanism for expressing complex permissible groupings of relationshipg.
the participation_of an instance of a DataModelObject (Entity, Relationship or Cluster) in & set of

constrains
relationshi
values arg
RolePlaye
DataMode|
constraint

Company
11
employer
1:N
n itael 1N
necrattet . |
0:N
recruitingAgent referent
0:1
serviceProvider reference
1:1
Recruiter Employee

Figure 20 — Multi-player Roles_ anhd Common Outer Cardinality

ships use RolePlayer, even for simple binary relationships. The RolePlayer meta-entity contair]
that describe cardinalities and volumetrics concerning the participating object. The volumetri
pecify the number of insertions, déletions, updates and reads over a given time period that are €
icipating object.

p constraints

bs. The meta-attribute Operator in the meta-entity RoleConstraint expresses the constraint
the boolean-operators inclusive OR, exclusive XOR and AND. The groupings are expresseq
's which_make up the relationships, rather than the relationships themselves, as
Objects-may play a single role. The meta-relationship RoleConstraint.Incorporates.RolePlaye
groups’to be constructed. Note that a role may participate in more than one constraint group. F

s meta-
C meta-
xpected

This

whose
on the
multiple
Ir allows
gure 21

illustrates

hese concepts.
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Constraint 1
(Inclusive OR)

Constraint 2 Constraint 3 Role
(Exclusive XOR) (Inclusive OR) Player 1
Role Role Role Role Role Role

Playerl Player2 Player2 Playerl Player4 Player5

Figure 21 — Role Constraint Network

A singlg object can act as more than one RolePlayer in a Relationship with’ajneed to constrain the participation of
its instaces to only one Role. Figure 22 illustrates this point. In this example, Employee is constraingd to being
either g player in the role recruitingAgent or a player in the role&referent. This example models| employee
recruitnent and is read "An Employee participates in one or more,acts of recruitment. For each recruitment, there
is one Gompany, and optionally, either a single Recruiter or Employee is used. Recruiters and Emplpyees can
be used in zero or more acts of recruitment. An Employee is eonstrained from recruiting him/herself."

Company

11
employer

Recruited

Role

0:1

N

Recruiter Employee

1:1

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 referent

Recruited Employee Recrlited

referent

Fletcher Christian

recruitingAgent

recruitingAgent

Employee Recruiter

Captain Bligh Press Gang

Figure 23 — Instance Diagram showing Role Constraints

6.9 Attr|butes

In this subject area the data content of DefinitionObjects is described by the use of Attribute or ProjectedAttribute
(which is p subtype of Attribute). These are assigned to the subtypes of DefinitionObjects through the meta-
relationship DefinitionObject.Contains.ComponentObject. For example, an Entity called Customer ¢ontains
attributes IName, Address and PhoneNumber.

ProjectedAttributes are depéndeént attributes that exist as a result of a projection operation such as comﬂ)utation.
For example, the ProjectedAttribute called Total exists as a result of multiplying the Attributes called Price and
Quantity. For a detailed'discussion on projection see Sub-clause Projections.

The detailg¢d type-information about attributes is not covered by this subject area; the Data Definition subject area is
used to desscribe this. The connections between the Data Models subject area and the Data Definition (see |SO/IEC
DIS 15474-3:2000, Information Technology - CDIF Semantic Meta-model - Part 3: Data Definition) subject area is
shown in rigulc 8-

Since the Data Definition subject area has its own decomposition mechanism of a DataType into its subtypes, 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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Company
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employer

1:N
- — - \ 1:N
w nRecrurcu
0:N
recruitingAgent
0:1
referent
Fee Bonus
serviceProvider reference 1.1
Recruiter Employee

Legend:

Figure 24 — Attributed-Relationships, Roles and RolePlayers

6.10 Keys and access paths

Entity instances are identified by Key‘values and are accessed using AccessPath values. A Key is 8 means of
identificption of Entity instances, ptoviding the basis of normalization and referential integrity (see 6.11)] Keys are
used to| support relationships., AccessPaths, sometimes known as Alternate Keys, are used to specify efficient
access | to Entity instances\*and are often implementations of Keys (using the meta-reJationships
Entity.I9AccessedUsing.AccessPath and AccessPath.Instantiates.Key).

Keys arg classified inteitwo types:

a) Candidate Keys

ndldateKeys are a means of |dent|f|cat|on of the contalnlng Entlty The concatenated values of
. ) alu ) primary key
is S|mply one of the set of candldate keys fora glven Entlty and S|gn|f|es that thls is the key that is the major
identifier. This concept of unique identification is the basis on which Entity normalization takes place.
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).

b) 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 foreign key is Cust_FKey which contains a single attribute CustomerNo. This is modeled
through the meta-relationship CandidateKey.Incorporates.ForeignKey. This implies that the attributes that describe
the foreign keys are the same attributes (and attribute values) as those describing the associated candidate key,
and thus the—attributes—are "glnh::l" n scope I—In\mn\lnr, Attributes _are local in their nhilify to—describe a
DefinitionQbject and thus ForeignKeys must contain Attributes that describe the entity that contgins the
ForeignKel. The association between a CandidateKey's attributes and those of its ForeignKeys is aceomplished by
defining fdr each CandidateKey attribute a DataType that is shared between the CandidateKey attribute [and the
correspondling ForeignKey attribute. Additionally, the sequence of attributes that comprise the FareignKey must be
the same $equence that comprise the CandidateKey.

Customer

wo Customer_Key
CustomerNo

Lineltem
Order
wo Order_Key wo |ineltem_Key
== Cust.FKey === 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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1:1

proauctivianager

0:N

Manages

Product

1:1
model version
Hardware Software
=== Employee_FKey == Employee_FKey
Model Version

Figure\26 — RolePlayer as a component of a ForeignKey

Pairingd of CandidateKeys.and ForeignKeys are used to more concretely express the Relationshi
between Entities. The meta-relationship RolePlayer.IsSupportedBy.Key is used as the mechanism to eX
by seledting a particulat CandidateKey (usually the primary key) or ForeignKey from an entity to be used
of the etity's participation as a RolePlayer in a particular Relationship. Where more than one Entity ca
same Rlole in a‘\Relationship, there is one Key for each RolePlayer in the Role. Figure 27 illustrates th
where Recruiter and Employee act as RolePlayers, playing the role of recruitingAgent in the relations
case the primary key Recruiter_PKey supports the RolePlayer serviceProvider and Employee_PKe

bs defined
press this,
in support
In play the
s concept,
hip. In this
y supports

the Rold@Player reference
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Company

wo Company_PKey

111
employer

LN

Recruited

recruitingAgent

0:1
serviceProvider reference
Recruiter Employee
wo Recruiter PKey wo Employee PKey

Figure27 — Key support of RolePlayer

DataModelObject can play both (binary) or many (n-ary) Roles in a reflexive or recursive Relatio
h Figure 14. In this\example, the relationship being modeled is that of a Person managing

Person. However, each Pérson instance plays only one role with respect to another Person instance

taking the

role of Manageér. or that of Subordinate. The meta-relationship RolePlayer.IsSupportedBy.Key i

which role| is played by-which instance - the CandidateKey Person_PKey would play the Manager role

ForeignKe|

26

y Manageér)Key would play the Subordinate role.

hship as
another
- either
lentifies
and the
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Person
wo Person PKey |1 Manager
Name
Manages
TRy IViamager_Key
Name 0:N  Subordinate

Figure 28 — Key support for RolePlayer in a Reflexive Relationship

6.11 Referential integrity

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

The mdta-attributes InsertEffect, DeleteEffect, and UpdateEffect) belonging to RolePlayer, govern the¢ behavior
associafed 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 Table1l apply for each type of key when each event occurs:

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

CandidgteKeysnsertEffect

e RE$TRICTS

The insert operation cannot complete if there are no matching ForeignKey entity instances. This occurs
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).

e CASCADES

An jrstanceof-the—Candidateieyentity—shattbe-nsertecif nmome—exists—Thisisthe—equivatentof yleferred
cheg¢king of integrity. This applies to a mandatory relationship. For example, Customer.Places.Ordgr (1:1 to
0:N}.
CandidateKey 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,
Cugtomer.Places.Order (1:1 to O:N).
Thiq is the equivalent of "NO ACTION" in SQL2.

e CASCADES

The| delete operation will delete ForeignKey entity instancés and this will cascade in a "domino" dffect for
entify instances that have the candidate key's DeleteEffect value of CASCADES, until there are fo more
ForgignKey entity instances or the ForeignKey entity has a DeleteEffect value of RESTRICTS. For gxample,
in Flgure 25 Order contains a foreign key, Cust \FKey, that references Customer and Lineltem contains a
fore|gn key, Order_FKey, that references Order. Deleting a Customer instance will cause a cgscading
delgte 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-pttribute
for the Order RolePlayer have values of-~CASCADES).

e SETNPLL

The|delete operation will cause the values of referencing ForeignKeys to be set to NULL. This presefves the
ForgignKey entity instances. For example, in a model where we have the relgtionship
Supplier.Fulfills.Order_(0:N to 0:N) and the Supplier instance is deleted, the Order instances hgve their
ForgignKeys set to NULL.

e SETDEFAULT

The|delete operation will cause the values of referencing ForeignKeys to be set to default values as gpecified
by themeta-attribute DefaultValue. This preserves the ForeignKey Entity instances. For example, in g model
whereswe have the relationship Supplier.Fulfills.Order and the Supplier instance is updated or delgted, 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 update operation cannot complete if there are matching ForeignKey entity instances.

o CAPEADES

he update operation will update ForeignKey entity instances. For example, for_(the’ relationship
ustomer.Places.Order, if the Customer's candidate key is updated then all associated ©Order instances
ill have their ForeignKey values correspondingly updated.

s 0Od

e SETNULL

he update operation will cause the values of referencing ForeignKeys to-be set to NULL. This|effectively
eaks the relationship between the candidate key entity instance and the ForeignKey entity instances.

o o

e SETDEFAULT

_|

he update operation will cause the values of referencing FereignKeys to be set to default|values as
pecified by the meta-attribute DefaultValue.

[%)]

ForeignKey UpdateEffect

e RE$TRICTS

_|

he update operation cannot complete if there are matching CandidateKey entity instances.
e CA$CADES
The update operation will update.the attribute components in the CandidateKey entity instances.

The mgta-attributes IsDeleteDeferred, IsinsertDeferred, and IsUpdateDeferred of RolePlayer govern whether
referent|al integrity checking is to’be done immediately, or deferred to the completion of the transaction.

6.12 Sppertypes and/ssubtypes

A supertype is a generalization of one or more object types into a single more abstract object type. A slibtype is a
refinement 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-relationship
InheritableDataModelObject.IsSubtypeln.SubtypeSet. The supertype is identified by an instance of [the meta-
relationghip/lnheritableDataModelObject.IsSupertypeFor.SubtypeSet. Subtypes are grouped into one or rrmre sets.

Each subtype set can be determined by an attribute or attributes of the supertype that acts as a discriminator. This
is represented by the meta-relationship Attribute.IsDiscriminatorFor.SubtypeSetMembershipCriterion. Each value 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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Figure 29 — Subtype Set Discriminator

four important characteristics of subtype sets:
hge

ivity

onality

ance

verage

is the concept that describes the‘instantiability of the supertype. When an InheritableDataMod
p supertype for one or more subtype sets, and it can be instantiated, it is said to be concrete. If i
hted, it is said to be abstract>An’abstract supertype requires that the subtypes be instantiated rat

pe.

is specified by the meta-attribute IsAbstract of the InheritableDataModelObject meta-entity. A
cates an abstract supertype, FALSE indicates a concrete supertype. For example, in Figure
f Person is eithef Male or Female (Person is abstract as indicated by italics). In Figure
supertypeissconcrete, hence, there can be instances of Employee that are neither Wa
Note that-if\the case where there are multiple subtype sets, the status of the supertype (ab
hpplies.equally to all subtype sets - i.e. coverage for a supertype must be consistent for all of its

blObject
[ cannot
her than

value of
30, any
31, the
ped nor
stract or
subtype
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Person

Male Female

Figure 30 — Abstract Supertype

Employee

Waged Salaried

Figure 31 — Concrete Supertype

Ex clusivity

ity.iS the concept that subtype instances do not overlap. If the subtype set is not exclusije then an

instance can exist as more than one subtype. For example, in Figure 30, a given instance of Person can be either
Male or Female. In contrast, in Figure 32, an instance of CDIFMember can be Chair, ViceChair, WGChair and
Editor concurrently. The IsExclusive meta-attribute of the SubtypeSet meta-entity is used to specify exclusivity
among the subtypes of the subtype set.
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Figure 32 — Non-exclusive Subtype Set

btype sets with the same supertype are said to be orthogonal (er-parallel). Orthogonality aljows for
ys of specializing a supertype entity. For example, Figure 33CillUStrates subtype orthogonality. The
Employeqd supertype can be subtyped as FullTime or PartTime and also subtyped as Salaried or Waged. Both
ons apply simultaneously.

ombinations are:

lITime-Salaried
rtTime-Salaried
lITime-Waged
rtTime-Waged

Discriminator

R

Employee

Attendance |

| Remuneration

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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cle subtype set

and the Boat subtype set.

Figure 34 — Instance Diagram showing/Orthogonal Subtype Sets

be can be a member of more that one subtype set:JIn Figure 35, the subtype Amphibian is a

member of

_ Conveyance
Vehicle Boat
P e B et
| JEN| N | ~_
( Car { Amphibian ) Yacht Powerboat
\ \ /
G ~ pd —~ -
~ ~ ~ = —
—~ —_— — >=< —_— _— ——

—_——_ -

6.12.4 Inheritance

Figure 35 — Overlapping Subtype Sets

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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Figure 36 — Inheritance

elationship Attribute.IsInheritedFrom.Attribute(is used to implement attribute inheritance. At each
ing hierarchy, there is a local copy of each inherited Attribute pointing to the corresponding Att
iate supertype. This local copy can be.renamed. To determine any of the characteristics of an i
he attribute inheritance hierarchy must be navigated to find the root Attribute (by using th

, the definitions of the inherited(Attributes' meta-attributes (except Name) and meta-relationshi

e of both Attributes and® Relationships from a supertype cannot be selective. All the Attribu
ips are inherited. Once-ihherited, local override of an Attribute name can occur. See 6.13.

nement of inherited characteristics

inement of attribute characteristics

ted Attributes and inherited Relationships can have their characteristics refined..

level of
ribute in
hherited
e meta-

b Attribute.IsInheritedFrom.Attribut€)y In the situation where an Attribute can be inherited flom two

ps must

tes and

Inherited attributes can have their characteristics further refined to:

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 inherited
Attribute.

e Alter the length of a data type. For example, Truck SerialNumbers may be shorter than Vehicle
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..

34
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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
0:1 3:N
| 20:N
member: |
conveyance
TurboProp JumboJet ol O IsStaffedBy

This re

Figure 37 — Refinement of Cardinalities

Airplank for which the role player FlightCrew is being refined.

Figure 3

inement mechanism is implemented usihg the meta-relationships RolePlayer.Refines.RoleH
RolePlayer.RefinesForSubtype.DataModelObject,;RolePlayer.Refines.RolePlayer provides the mechanis|
the carflinalities. RolePlayer.RefinesForSubtype.DataModelObject provides the identification of the
subtypef that participate in the refinedwrelationship. For example, JumboJet is identified as the

8 is an instance diagram of part of Figure 37, showing the representation of the model.

layer and
m to refine
particular
subytpe of
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Entity ———p[\“RolePlayer |————Ppi Role

Airplane 0:1 Conveyance

Figure 38 — Instance Diagram showing refinement of Cardinalities.

6.14 Subsets

Subsets afeda means of defining a collection of objects taken from a larger model. They are a partition of the
model.

The concept of defining subsets of a model (implemented by DataModelSubset.IsSubsetOf.DataModel), which may
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

Further [restriction of the subset to limit the Attributes that will be included is done by using the meta-r
DataMogdelSubset.Excludes.Attribute. For example, in a human resources data model, a subset of the
entity cquld be created with the attribute Salary excluded, thereby limiting access to this information.

6.15 Clusters

Clusterg provide an abstraction. mechanism which can be used for providing high-level views of a dats

suppregsing the lower leveldetail. They effectively provide a decomposition mechanism for data models,

blationship
Employee

model by
similar to

process| decomposition, in-data flow Modelling. This is sometimes referred to as subject database Modglling or as

Aggregation.

Clusterg represent-collections of Entities, Relationships and other Clusters. This concept is usually use
level data models where the level of detail of a complete model is abstracted, showing the relationship
Clusterg. Frgure 40 deplcts this process of abstraction. The Clusters named Stock Detail and Order [

d on high-
s between
Detail, and

the relatiohship

all Entities

and Relationships in the model that lie under the dotted line. Clusters are used to g|ve a summary of the areas
covered by a model and the relationships between the areas. It is distinct from inheritance in that Clusters are not
attributed and they can contain both Entities and Relationships. Clusters can have relationships with Clusters,

Entities, and Relationships.
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Figure 40 — Clusters

6.16 Prolections

The capalility to model "Virtual" entities (entities that are composed of one or more underlying "base" ertities) is
provided through the ®rojectionComponent and ProjectedAttribute meta-entities. Entire sets or sulpsets of
Attributes ffrom the uhderlying DefinitionObjects are included in the resultant DefinitionObject. This prov|des the
data modg¢ler the -capability to model users’ views of data objects in the enterprise, while preserving a figorous
normalized data- model. These views can be used at all stages of development, from conceptual data Modelling
through to|Database Design (e.g., SQL Views).

Simple projection is accomplished using the ProjectedAttribute meta-entity and the meta-relationships
DefinitionObject.Contains.ComponentObject and ProjectedAttribute.IsProjectionOf. Attribute.  Figure 41 is an
instance diagram showing that an Entity instance is described by a mix of Attributes and a ProjectedAttribute.
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T
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More cgmplex projections are constructed using thé\ProjectionComponent meta-entity and the meta-re
DefinitignObject.IsConstructedWith.ProjectionConiponent  and  ProjectionComponent.IsProjectiond
Figure 42 is an instance diagram showing a pfejection OrderSummary that subsets the Attributes from
and Lingltem entities. The full descriptions of the entities are as follows:

OrderSummary
Name
Number
OrderTotal (sum (Tetal)

Figure 41 — Instance Diagram showing Simple Projection

Customer Lineltem
Name ProductCode
Address Quantity
Number Price
PhoneNumber Total (=Price*Quantity)
FaxNumber

ationships
f.Attribute.
ICustomer
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IsProjectionOf Contains
Contains Contains
. Projected
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Figure 42 — Instance Diagram showing Complex Projection
A full projection, such as the ‘“"select *' in SQL is provided by the meta-reldtionship
ProjectionComponentisFuttProjectionOf-Defnitiomobject. This—provides the capabifity o futty —project a

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

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.
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Entity
Entity name
yd | NN IsFullProjectionOf
v/ | N
L,On[alnS/ Contamrs Contamrs \
Attribute Attribute Attribute Projection
Component
Name Number Address
IsProjectionOf IsConstructedWith
Projected .
Attribute Entity
Identifier FullCustomer
? Projection
| Component
IsProjectionOf IsConstructedWith
Figure 43 — Instance Diagram showing Attribute Renaming
6.17 Cpmputable languages
The sef ‘of computable languages that can be supported is defined in ISO/IEC 15476-2:2000, Ipformation
Technology = CDIF Semantic Meta-modet = Part 27 ComImon.
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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

Rod

RootEntity Foundation
SemanticinformationObject Common
AccessPath Data Models
ComponentObject Common
Attribute Data Models
ProjectedAttribute Data Models
DataModel Data Models
DataModelObject Data Models
Cluster Data Madels
InheritableDataModelObject Data Models
Entity Pata 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
tEntity.IsRelatedTo.RootEntity Foundation
[AccessPath.Incorporates.Attribute Data Models
[AccessPath.Instantiates.Key Data Models
Attribute.IsDiseriminatorFor.SubtypeSetMembershipCriterion Data Models
Attribute.IsInhetitedFrom. Attribute Data Models
Cluster.Collects.DataModelObject Data Models
CompenentObject.References.DefinitionObject Common
DataMobdel.Collects.DataModelObject Data Models
DataModelObject.ActsAs.RolePlayer Data Models
DataModelObject.IsMemberOf.DataModelSubset Data Models
DataModelSubset.Excludes.Attribute Data Models
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

CandidateKey.Incorporates.ForeignKey Data Models

ForeignKey.Incorporates.RolePlayer Data Models

Rey INCorporates. Atribute Data Mouets
PrpjectedAttribute.IsProjectionOf. Attribute Data Models
PrpjectionComponent.IsFullProjectionOf.DefinitionObject Data Models
PrpjectionComponent.IsProjectionOf.Attribute Data Models
Rgle.BelongsTo.Relationship Data Models
RgleConstraint.Incorporates.SemanticinformationObject Data Models

RoleConstraint.Incorporates.RoleConstraint Data Modgels

RoleConstraint.Incorporates.RolePlayer Data Models
RolePlayer.IsSupportedBy.Key Data’Models
RglePlayer.Plays.Role Data Models
RglePlayer.Refines.RolePlayer Data Models
RglePlayer.RefinesForSubtype.DataModelObject Data Models
SybtypeSet.Specifies.SubtypeSetMembershipCriterion Data Models

SybtypeSetMembershipCriterion.Selects.InheritableDataMoedgélObject  Data Models
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7.2 M

etaEntity summary

ISO/IEC 15476-4:2005(E)

All MetaEntities

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

CDIFIdentifier Mandatory
DateCreated Optional
ateUpdated Optionat
TimeCreated Optional
TimeUpdated Optional
AccessPath
BriefDescription Optional
FullDescription Optional
Name Optional
SpecificationLanguage Optional
SpecificationText Optional
Attribute
BriefDescription Optional
FullDescription Optional
Name Optional
DefaultValue Optional
sOptional Optional
CandidpteKey
BriefDescription Optional
FullDescription Optional
Name Optional
SpecificationLanguage Optional
SpecificationText Optional
sPrimary Optional
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Cluster

46

BriefDescription
FullDescription

Name

Operator
SpecificationLanguage
SpecificationText

Optional
Optional
Optional
Optional
Optional
Optional

© ISO/IEC 2005 — All rights reserved


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

ISO/IEC 15476-4:2005(E)

ComponentObject

BriefDescription Optional
FullDescription Optional
Name Optional
DataModel
BriefDescription Optional
FoftDescription Optiomat
ModelType Optional
Name Optional
DataMddelObject
BriefDescription Optional
FullDescription Optional
DataMddelSubset
BriefDescription Optional
FullDescription Optional
Name Optional
DefinitipnObject
BriefDescription Optional
FullDescription Optional
Name Optional
Operator Optional
SpecificationLanguage Optional
SpecificationText Optional
Entity
BriefDescription Optional
FullDescription Optional
IsAbstract Optional
Name Optional
Operator Optional
SpecificatiohLanguage Optional
SpecificationText Optional
IAvgNumberOfOccurrences Optional
DeletionTimePeriod Optional
EntityType Optional
InsertionTimePeriod Optional
MaxNumberOfOccurrences Optional
MinNumberOfOccurrences Optional
NormalizationState Optional
NumberOfDeletions Optional
NumberOfinsertions Optional
NumberOfReads Optional
NumberOfUpdates Optional
ReadTimePeriod Optional
UpdateTimePeriod Optional
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Usage Optional
ForeignKey
BriefDescription Optional
FullDescription Optional
Name Optional
SpecificationLanguage Optional
SpecificationText Optional
Inheritablgbatavtodetotject
BrjefDescription Optional
FylIDescription Optional
Isf\bstract Optional
Key
BrjefDescription Optional
FylIDescription Optional
Name Optional
SpecificationLanguage Optional
SpyecificationText Optional
ProjectedAttribute
BrjefDescription Optional
FylIiDescription Optional
DegfaultValue Optional
IsOptional Optional
Ngme Optional
SpecificationLanguage Optional
SpecificationText Optional
ProjectionComponent
BrjefDescription Optional
FylIDescription Optional
Name Optional
SpyecificationLanguage Optional
SpyecificationText Optional
Relationship
BrjefDescription Optional
FullDescription Optional
IsAbstract Optional
Name Optional
Operator Optional
SpecificationLanguage Optional
SpecificationText Optional
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InverseName Optional
Role
BriefDescription Optional
FullDescription Optional
Name Optional
Operator Optional
SpecificationLanguage Optional
SpecificationText Optional
IsMaster Optional
IsSource Optional
RoleCopstraint
BriefDescription Optional
FullDescription Optional
Name Optional
Operator Optional
RolePlgyer
BriefDescription Optional
FullDescription Optional
Name Optional
Operator Optional
SpecificationLanguage Optional
SpecificationText Optional
IAvgNumberOfOccurrences 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
MinOQuterCardinality Optional
NumberOfDeletions Optional
NumberOfinsertions Optional
NumberOfReads Optional
NumberOfUpdates Optional
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
BrjefDescription Optional
FylIDescription Optional
DikcriminatorValue Optional
SpyecificationLanguage Optional
SyecificationText Optional

7.3 MetaRelationship summary
All MetaRElationships
All meta-re¢lationships contain the following inherited meta-attributes; which are omitted from the entrie$ in this
clause:
CDIFIdentifier Mandatory
DdteCreated Optional
DdteUpdated Optional
Ti:EeCreated Optional
TimeUpdated Optional
AccessPgth.Incorporates.Attribute
Isf\scending Optional
SqquenceNumber Optional
AccessPagth.Instantiates.Key
Attribute.lsDiscriminatorFor.SubtypeSetMembershipCriterion
Attribute.ISTnheritedFrom.Aftribute
CandidateKey.Incorporates.ForeignKey
SequenceNumber Optional
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Cluster.Collects.DataModelObject

ComponentObject.References.DefinitionObject

DataModel.Collects.DataModelObject

DataMddelObject.ActsAs.RolePlayer

DataMddelObject.IsMemberOf.DataModelSubset

DataModelSubset.Excludes.Attribute

DataModelSubset.IsSubsetOf.DataModel

DefinitipnObject.Contains.ComponentObject

DefinitipnObject.IsConstructedWith.Projection€omponent

SequenceNumber Optional

Entity.I$AccessedUsing.AccessPath

Entity.IsldentifiedBy.CandidateKey

ForeigrlKey.Incarporates.RolePlayer

SequenceNumber Optional

ForeignKey.References.CandidateKey

© ISO/IEC 2005 — Al rights reserved
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InheritableDataModelObject.IsSubtypeln.SubtypeSet

SpecificationLanguage Optional

SpecificationText Optional

StoreWithSupertype Optional
InheritableDataModelObject.IsSupertypeFor.SubtypeSet
Key.Incorporates. ATripute

SdquenceNumber Optional

Isf\scending Optional
Key.Incorporates.SemanticInformationObject

SequenceNumber Optional
ProjectedAttribute.IsProjectionOf.Attribute
ProjectionComponent.IsFullProjectionOf.DefinitionObject
ProjectionfComponent.IsProjectionOf . Attribute

SgquenceNumber Optional
Role.BelopgsTo.Relationship

RoleCons

traint.Incorporates.RoleConstraint

RoleCons

traint.Incorporates RolePlayer

RoleCons

traint.In¢gorporates.SemanticinformationObject

RolePlayertsSupportedByKey

RolePlayer.Plays.Role

RolePlayer.Refines.RolePlayer
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RolePlayer.RefinesForSubtype.DataModelObject

SubtypeSet.Specifies.SubtypeSetMembershipCriterion

SubtypeSetMembershipCriterion.Selects.InheritableDataModelObject
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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

NAME ... i DataModels

VERSIONNUMBER .....ccevviiieeiieiiiiineeeeeene 15476-4:2005

CDIFMETAIDENTIFIER...........ccvvvveeennnn.. 1000

DESCRIPTION. ..ccetieiiiiiiiiiiiieeeeee e This Subject Area covers the semantics of Data Modé|ling and Logi¢al
Database Design.

USAGE ..o

ALIASES ..o

CONSTRAINTS ...uiiivneeiiiieeeiiieeeerineerninnns
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8.3 Meta-entity definitions

8.3.1 AccessPath

META-ENTITY DEFINITION

ISO/IEC 15476-4:2005(E)

NAME....uiiiii e AccessPath

CDIFMETAIDENTIFIER........ccctviiieiieeneeennn 1001

SUBJECTAREANAME ......evvviiiiiiiieaeiienn DataModels

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

DESCRIFTON s AmAccessPathprovidesaneffictent meansof accessmganmentity

instance.

USAGE |.oiviei e It is used to define all the means of direct access to an Entity.

ALIASES..cciiiiiiiiiiiiieeee e Alternate Key, Index, Multi-valued Key, Duplicate Key

CONSTRRAINTS ...evvviiiiiieeeeen e

TYPE oo Characteristic

ISABSTRACT ..uvieiieiiiiiee et False

LOCAL JUBTYPES ...ccooviiiiiiieiceeee e

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

LOCAL METAATTRIBUTES .....vvveeeeiiieeeanns Name
SpecificationLanguage
SpecificationText

META-ATTRIBUTE DEFINITION

| META-ATTRIBUTE OF A¢cessPath

NAME. ..o, Name
CDIFMBTAIDENTIFIER .....civvvieiivineeeeineeeens 1081
SUBJECTAREANAME .....ovviviiiiieiieeieeennns DataModels
SUBJECTAREAVERSION........cocvvvnevinnnnn. 15476-4.2005
DESCRIBTION....cvuiiieineeeiiieieiieeeeeieeeeiaas This is the name of the AccessPath.
USAGE oo

ALIASES|...v i

CONSTRIAINTS uteervieeeereeeerneersteeesaeeenns

DATA TYPE ..ceittieieeeeeeiee e eeaaand String

DOMAIN]. ..ot ia
LENGTH]eevvviieiiiiieeieieeeeiiieeeve e L, 256
ISOPTIONAL .....cvvviiiiiiieiiiiieeievane e eanans True

META-ATTRIBUTE DEFINITION

META-ATTRIBUTE OF AccessPath

NAME...J.coo o S SpecificationLanguage

CDIFMBTAIDENTIFIER. . vvvvvvveeeinnnnnnnnnnn 1082

SUBJECTAREANANE). ....vvvvvvviieeiiinninnnnn DataModels

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

DESCRIRTION . et This states what language has been used for the Specificationext
meta-attribute.

USAGE ..

ALIASES ..vvviieiiiee ettt

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

DATA TYPE..coiiiii i Enumerated

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

LENGTH. e ettt e e e

ISOPTIONAL ....cctuiiiieeiiiiiiiaaseeaeieiiinneaaaees True

© ISO/IEC 2005 — Al rights reserved

55


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

ISO/IEC 15476-4:2005(E)

META-ATTRIBUTE DEFINITION

META-ATTRIBUTE OF AccessPath

NAME ..eiiiie e SpecificationText

CDIFMETAIDENTIFIER ....ccccvviiiiieeeeeeiaennnn 1083

SUBJECTAREANAME ....cooviiiiiiiiiiiee e DataModels

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

DESCRIPTION.....vvtiesiiiieeesirrenesssieneeeeanns This is used to record text which specifies the AccessPath.

USAGE ..t

ALIASES ..vviveeeiiieeeeseiteee et e e s sirnna e

CONSTRAINTS....cttieeeiiirie e eeiee et If a SpecificationText is given, a SpecificationLanguage shall be given.

DATATYPE ccoiiiiiieeeeee, Text

DOMAIN....[riii i

LENGTH.... ] e e

ISOPTIONAL ...coeiiiiiiiieeeeeeeeeeeeeeeees True

8.3.2 Atfribute

META-ENTITY DEFINITION

NAME ..o oo, Attribute

CDIFMETAIDENTIFIER.....cccuvvviiieieeeeeennn 17

SUBJECTAREANAME ....coovviiiviiiiiiieeeeennn DataModels

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

DESCRIPTION. ..ccvtteeiiiiiiiiiiiieeeeesesanniinnns An Attribute represents a fact about’an object. It is the lowest levgl
component of data that describes an object. The value that it
holds may or may notbe typed. The type of the Attribute i
defined through the inherited meta-relationship
ComponentObjeet.References.DefinitionObject.

(017 Y ] = For example, a Custemer object has Name, Address and
PhoneNumber attributes.

ALIASES .. feviiiiiiiiiiiiiee e Data Element, Instance Variable, Data Member, Column

CONSTRAINTS...ccetiiiiieeieeeeriieiieeeeiieennnnnns

TYPE. i, Kernel

ISABSTRAGT .vvviiiieeiiiiiiiiiiieeiaaeassasinenes False

LOCAL SUHTYPES .....ceeeeeeiiiiiiiiiiiiiieeee, ProjectedAttribute

LoCAL METARELATIONSHIPS ..........cc......

LOCAL METAATTRIBUTES . 4.5

Attribute.IsDiscriminatorFor.SubtypeSetMembershipCriterion
Attribute.IsInheritedFrom.Attribute
AccessPath.Incorporates.Attribute
DataModelSubset.Excludes.Attribute
Key.Incorporates.Attribute

ProjectedAttribute.IsProjectionOf. Attribute
ProjectionComponent.IsProjectionOf. Attribute

DefaultValue

IsOptional

56
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META-ATTRIBUTE DEFINITION
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META-ATTRIBUTE OF Attribute

NAME. ... 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 underlying DataType of the Attribute, if the type has been
defined.

USAGE. [ Wher-this-meta-attribtte-has-a-vatbeand-thetsOptionratmetaattributes
is FALSE this is equivalent to NOT NULL WITH DEEAULT in an
SQL table column definition.

ALIASES]...coiiiiiiiiiiiiiiiii e

CONSTRIAINTS .. tvveeeeeeirree e e s eire e e e e erreeans The value supplied shall lie within the valid domain faorthe underlying
type of the Attribute, if this has been defined~No value shall be
supplied for DefaultValue if the value of ISQptional is TRUE.

DATA TYPE ..u it String

DOMAIN]. .

LENGTH] .ot 1024

ISOPTIONAL ...cuuiiiiiiiiiiiii e aee e eeeeeas True

META-AJTRIBUTE DEFINITION META-ATTRIBUTE OF Attribute

NAME...Joocoiiiiiii IsOptional

CDIFMBTAIDENTIFIER.......ci ettt 19

SUBJECTAREANAME ......ovvvieiiiiiieeeiiienen, DataModels

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

DESCRIRTION. ...ceviieeeeeiiiiiiiieeeeeeee e e e e This describes whéther or not a value for the Attribute must be [given in
every instance of the parent DefinitionObject. This meta-attribute
is itself@ptional because the user may not have defined the
optionality of the Attribute instance, and the value is thergfore
uaknown.

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

ALIASES| . eieeeeeeiee e

CONSTRIAINTS ..vvvvrerieeeeeeeeeeeiirrreeeee N IsOptional shall not be specified with a value of TRUE when a Value is
supplied for DefaultValue.

DATA TYPE .. B e Boolean

DOMAIN].....coviiiiiiiiie e RN e

LENGTH| .o

ISOPTIONAL ....ceeiiiiice Mcrarassesaesiinnnneeens 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 identify entity
instances. A primary key is simply one of the set of candidate
Keys Tor a given Entity and signifies that this 1s the major iaégntifier
(meta-attribute IsPrimary).

USAGE ..o eeeeiiiiiiiiii, It identifies an Entity. It is also used as the basis of normalization|and in
conjunction with ForeignKeys provides referential integrity.

ALIASES ... ]eeiiiiiiiiiie

CONSTRAINTS...ovviiiiiieeeiieiiirrreiee e

TYPE oo Characteristic

ISABSTRAQT 1iiiiieeiiiiieesiiiieessiieeeeanes False

LOCAL SUBTYPES .....cccvvviriieeieee e

LOCAL METARELATIONSHIPS ......ccvvveenes CandidateKey.Incorporates.ForeignKey

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

META-ATTRIBUTE DEFINITION

META-ATTRIBUTE OF CandidateKey

NAME. ... oo, IsPrimary

CDIFMETAIDENTIFIER ....uuiivvveeeeieeeennnnns 1004

SUBJECTAREANAME .....cooviviiiiiiieeceiiinnnn, DataModels

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

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

USAGE ... e,

ALIASES ... ]

CONSTRAINTS .ot ieteeceee e e e eaaas

DATATYPH.....ovoiiiieeiiiiceee e Boolean

DOMAIN....{eeeiiiiiieiie s

LENGTH. .. e e

ISOPTIONAL .. oottt cieeneaes True
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8.3.4 Cluster

META-ENTITY DEFINITION

ISO/IEC 15476-4:2005(E)

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.

USAGE ...cvvvieeeiceiieeeeesitiee e s steee e s snaaeae e 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-aidjng the
understanding of large, complex models.

ALIASES]...vvvvvviiiiiiiiiiineen s en e e e e e e aeaaaaas Facet, Aggregate, SubModel

CONSTRIAINTS .o eevereeeeiireeeessnirreeesnnneeeens Clusters shall not contain Attributes.

TYPE... o Kernel

ISABSTHACT .eiiieeiiiiiiiiiietttae e False

LOCAL JUBTYPES ...cvveviiieieiiieeeveeenins
LOCAL METARELATIONSHIPS ......uvveveenne.
LOCAL METAATTRIBUTES .....cvuevvvvneennnnnns

8.3.5 ComponentObject

META-ENTITY REFERENCE

NAME...]o oo, ComponentObject
CDIFMBTAIDENTIFIER......ccvvviieeeeeeeriiinnnn. 8000
SUBJECTAREANAME ......cooovevvvvrereeeeeeennn, Common

SUBJECTAREAVERSION........ccvuvvvneeinannnns

15476-2:2000

LOCAL JUBTYPES ...cvvivvviieieeieeeieieeeeins Attribute
LOCAL METARELATIONSHIPS .....cccvveevneeen.

LOCAL METAATTRIBUTES ....vuevvvevvneennnnnn.

8.3.6 DPataModel

META-ENTITY DEFINITION

NAME... ]S e, DataModel
CDIFMBTAIDENTIFIER...... /% 5 e 1008
SUBJECTAREANAME ....40..5eeieeeiiiiiinnnn, DataModels

SUBJECTAREAVERSIONG. . vvvvvvviieiiinnnnnnnns

15476-4:2005

DESCRIRTION. ... e fnreeeeeirieeeeeerree e This is a named collection of data Modelling objects, modelled pising an
Entity-Relationship-Attribute Modelling technique. The data model
is conceptual or logical, not physical.

USAGE f. st e

ALIASES| InformationModel, ConceptualModel, LogicalModel
LogicalDataBaseDesign

CONSTRAINTS ..cttiiiiiiieeee e

TYPE ettt Kernel

ISABSTRACT ..ttt e st e e s 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 ...t 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.

USAGE .uuuiiiiiiiie et

ALIASES oot

CONSTRANTS T

DATA TYPH.evvveeieeee e String

DOMAIN...Jo oo,

LENGTH ... oo, 64

ISOPTIONAL ....covviiiiiiiiiiiieiiii i True

META-ATTRIBUTE DEFINITION META-ATTRIBUTE OF DataModel
NAME ... ]oe e, Name

CDIFMETAIDENTIFIER ....uuiivveeieieeeennnnns 1011

SUBJECTAREANAME .....ouvvivviiiiiineeinnnnns DataModels
SUBJECTAREAVERSION..........0cevvneinnnnnns 15476-4:2005

DESCRIPTION. ..couviiiiiiiieieeieieee e eeeannas This contains the name of the DataModel.
USAGE ..o,

ALIASES ... ]

CONSTRAINTS ..t iiittieeeiiee et e retieeeenias

DATATYPH.....ovoiiiieeiiiiceee e String

DOMAIN....{eeiiiiiiiie s

LENGTH. .. feriiiiiieiie s 256

ISOPTIONAL ....oovviiiiiiiiiiiiciii s True

8.3.7 DalaModelObject

META-ENTI[TY DEFINITION

NAME ..o DataModelObject

CDIFMETAIDENTIFIER .....cuevviiieeeeeeeee i 1012

SUBJECTAREANAME ..o DataModels

SUBJECTAREAVERSION.......ccvvveen Bt 15476-4:2005

DESCRIPTION. ...ccvveiiiiiiiiiiieee N The meta-entity called DataModelObject serves as a supertype of the

MetaEntities called InheritableDataModelObject and Clusteyr.

USAGE ..o M e

ALIASES ] S e

CONSTRAINTS ..o e bt e e This meta-entity shall not be instantiated directly since all instanc¢s

should be more precisely classified.

TYPE........ Kernel

ISABSTRAQ False

LOCAL SUBPHPES Cluster
InheritableDataModelObject

LOCAL METARELATIONSHIPS ........cccvveeee DataModelObject.ActsAs.RolePlayer
DataModelObject.IsMemberOf.DataModelSubset
Cluster.Collects.DataModelObject
DataModel.Collects.DataModelObject
RolePlayer.RefinesForSubtype.DataModelObject

LOCAL METAATTRIBUTES ...oevveeiiieaaneee.

60 © ISO/IEC 2005 — Al rights reserved


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

8.3.8 DataModelSubset

META-ENTITY DEFINITION

ISO/IEC 15476-4:2005(E)

Y | = DataModelSubset

CDIFMETAIDENTIFIER.....cvvieiieieeeieeennns 1013

SUBJECTAREANAME .....ccovvvvviiiieeeeiiiiinnnn. DataModels

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

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

USAGE ...cciittiieieee e e e e cciitree e e e e Large data models are often partitioned as an aid to understanding and

usability.

YY) Subset, SubModel

CONSTRAINTS....ciiiiiiiieieeeeireeeereeeeeeaans

TYPE. .. Characteristic

ISABSTRACT ...oiveviiieieeeee e e e eee e False

LOCAL JUBTYPES ..ovivviiieeiveeeeeieeeneeann

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

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

META-ATTRIBUTE DEFINITION

META-ATTRIBUTE OF DataModelSubset

NAME .. e Name
CDIFMBTAIDENTIFIER.....ccvviiiieiieeieeennns 1015
SUBJECTAREANAME ......vvvvviiiiiineeeineeeens DataModels
SUBJECTAREAVERSION.........0ceieeeeiirnnnnnn. 15476-4:2005
[D]Yei=1]: 2 1 Te] N T This contains the name of the DataModelSubset.
USAGE o iiiiiieieie e
ALIASES..ovviiiiiiieie e
CONSTRIAINTS .t teeeveeeitieeeere e erieeeeaeeeens
DATATYPE...coiiiiiiiieeeeeeias String
DOMAIN]. ..ot
[ =N 1 | IR 256
ISOPTIONAL .....civviiiieeiie e, True
8.3.9 DefinitionObject
META-ENTITY REFERENCE
NAME...Jeeeeiiiiiiiie DefinitionObject
CDIFMBTAIDENTIFIER .. .00t e eevneeeneeineeennns 8002
SUBJECTAREANAME L o evvieeevieeeeieeeans Common
SUBJECTAREAVERSION.........0eiieeeiirnnnnnn. 15476-2:2000
LOCAL JUBTYRES ......cevvviieiiiiieereieeennnns Cluster
Entity
Reftationstip
Role
RolePlayer
LOCAL METARELATIONSHIPS ......ccvvvvveenns DefinitionObject.IsConstructedWith.ProjectionComponent
ProjectionComponent.IsFullProjectionOf.DefinitionObject
LOCAL METAATTRIBUTES ......uuevvvvneennnnnes
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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 ..t

ALIASES v Object, Concept, Table, Relation

CONSTRAINTS ..vvtveetieeeeeeesiinrirreereaeeeannns

TYPE. i, Kernel

ISABSTRAGT ..vvvvieeeeiieiiiiiiieiaaeaaaaeiinnns False

LOCAL SUHTYPES ....ouviiviieeeiiieeeeieeeeninas

LocAL METARELATIONSHIPS .................. Entity.IsldentifiedBy.CandidateKey
Entity.IsAccessedUsing.AccessPath

LOCAL METAATTRIBUTES ....covvvvvvvvvevennns AvgNumberOfOccurrences

DeletionTimePeriod
EntityType
InsertionTimePeriod
MaxNumberOfOccurrences
MinNumberOfOccurrences
NormalizationState
NumberOfDeletions
NumberOflnsertions
NumberOfReads
NumberOfUpdates
ReadTimePeriod
UpdateTimePeriod

Usage

META-ATTRIBUTE DEFINITION

META-ATIRIBUTE OF Entity

NAME....co]oiiiii s AvgNumberOfOccurrences

CDIFMETAIDENTIFIER.......ccvvveeieeeeeerannnn. 1017

SUBJECTAREANAME .....coiviviiiiiiieeeiiiinnnn, DataModels

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

DESCRIPTION.....cvvveeiirireeeiireeessninnnee o This defines the average number of instances of the Entity that are
expected to exist at any particular time.

USAGE ..o ]eeeeeii i,

ALIASES .o L0

CONSTRAINTS .ovnveivreereeeeeb e This shall not be valued if IsAbstract is TRUE.

DATATYPH.coniieeeie e e Float

DOMAIN....Jeeeeiiiie o,

LENGTH. .. v s

ISOPTIONAL ...t True
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META-ATTRIBUTE DEFINITION
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META-ATTRIBUTE OF Entity

NAME. ... DeletionTimePeriod
CDIFMETAIDENTIFIER.....cvvieiieieeeieeennns 1018
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
CONSTRAINTS. ...eiiiieieieeeeeeerreeereereeeeaaans This shall not be valued if IsAbstract is TRUE. It shall be valued if
NumberOfDeletions is valued.

DATATYPE Ermomerated
DOMAIN. et Millisecond,

Second,

Minute,

Hour,

Dayy

Week,

Month,

Year.
(= Ny 1 |
ISOPTIONAL.....ucvvniiiiiiiiieiiiieeeeeae True
META-ATTRIBUTE DEFINITION | META-ATTRIBUTE OF Entity
NAME...Joooiiiiiiiiii EntityType
CDIFMBTAIDENTIFIER .....civviieeevineeeeineeeans 1018
SUBJECTAREANAME DataModels

SUBJECTAREAVERSION.....ccuvvuiiaaeeiinnnnnn.

15476-4:2005

DESCRIBTION . ...uuiiiiieiiiie e eee e eeeeeaas
USAGE.

This indicates the\type of the Entity.
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 [does not
imply that it can be uniquely identified without other scoping
information.
Characteristic:
Each instance of a characteristic entity is logically related to a
single instance of another entity. Therefore, the attributeg could
be considered to belong to the related entity, where the ‘{strong”
entity is related to the characteristic entity with a relationghip with
cardinality of 1:1. Characteristic entities are usually used|to group
together related attributes which are optional, and enablg 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

ALIASES oottt
CONSTRAINTS ttteitieeeiriee et e rri e eeaeeeens
DATA TYPE ..ottt
DOMAIN. ...ttt eeaiaes

[ Ty = TR
ISOPTIONAL .....cvvvuieiiiieeeiiieeeeiineeerneeeannns

instances cannot exist without the existence of instances of the
related entity types.

Enumerated
Kernel,
Characteristic,
Associative
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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
CONSTRAINTS....cotiiiiiiiiieieveieeeeeeeeneeeaaaans This shall not be valued if IsAbstract is TRUE. It shall be valued if
NumberOflnsertions is valued.
DATATYPH Ermumerated
DOMAIN ... feeeiiiiei s Millisecond,
Second,
Minute,
Hour,
Day,
Week,
Month,
Year.
LENGTH... e e,
ISOPTIONAL ....ivviiieeieeeei e, True
META-ATTRIBUTE DEFINITION META-ATTRIBUTE OF Entity
NAME. ... oo, MaxNumberOfOccurrences
CDIFMETAIDENTIFIER ....uuiiivvieeieieeeennnnns 1022
SUBJECTAREANAME ....ooviiiiiieiieeeiiiieenn, DataModels
SUBJECTAREAVERSION..........cevvvnennnnnnns 15476-4:2005
DESCRIPTION. ..cevtieesiiiiiiiiiieeeeaeeesaeeinnnns This defines the maximum number of instances of the Entity that are
expected to exist at any particular time.
USAGE ... e,
ALIASES ...
CONSTRAINTS .evniiieieeeeieeeere e e e e eaaaas This shalknot be valued if IsAbstract is TRUE.
DATATYPH.....ovoiiiieeiiiiceee e Integer
DOMAIN....{eeeiiiiiiii s
LENGTH. .. e
ISOPTIONAL ....ovvviiiiiiiiiiiiee e True
META-ATTRIBUTE DEFINITION META-ATTRIBUTE OF Entity
NAME ..o e N MinNumberOfOccurrences
CDIFMETAIDENTIFIER.........{cc e, 1023
SUBJECTAREANAME ........ Se i DataModels
SUBJECTAREAVERSION L. N uvveneeeeennannn. 15476-4:2005
DESCRIPTION.....ovve o)t This defines the minimum number of instances of the Entity that gre
expected to exist at any particular time.
USAGE ..o e i,
ALIASES .| ool
CONSTRAINTS T o Fhis-shattnotbe-vattediftsAbstractisTRUE:
DATA TYPE c.uniiiieeieee et Integer
DOMAIN....cuiiiieeeee e
[N 1 O
ISOPTIONAL .....cvviiteiieeeeeeeeeee e True
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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 or Fifth Normal Form.
USAGE ..ot
ALIASESfT——
CONSTRIAINTS cetiiieiieeeeree e e e enaas
DATA TYPE ..ciiviee e Enumerated
DOMAIN]...cciiiiiee e UNF,
1INF,
2NF,
3NF,
BCNF,
4ANF,
5NF.
[ Ny 1 |
ISOPTIONAL......cuvvueeeiiiiiiiieiieeniiiiiiiieeenens True
META-ATTRIBUTE DEFINITION | META-ATTRIBUTE OF Entity
NAME. .o, NumberOfDeletions
CDIFMBTAIDENTIFIER .....civvtieeeeineeeeineeans 1025
SUBJECTAREANAME ......oivviiiiiineeeineeans DataModels
SUBJECTAREAVERSION.........cvuvivneeinennnns 15476-4.2005
DESCRIRTION. . .ceviieeeeeisiiiiiieeeeeeeee e e e e This defines the expected number of deletion instances of the Entity in
the timeé-period specified in the meta-attribute
DeletionTimePeriod.
USAGE o iiiiiieieii e
ALIASES|...u i
CONSTRIAINTS .eeeivvveeeesitreeeesenirreeesnnneeeens This shall not be valued if IsAbstract is TRUE or if no value is supplied
for DeletionTimePeriod.
DATATYPE ..ciiiiiie e Float
DOMAIN]. e
LENGTH]eoeiiiii i
ISOPTIONAL.....uevvniieiiiiiieeii e N eeens True
META-ATTRIBUTE DEFINITION META-ATTRIBUTE OF Entity
T 1 =T P T NumberOfinsertions
CDIFMBTAIDENTIFIER......ccvvvveeeeeeririinnnn. 1026
SUBJECTAREANAME .....cooiivviiieieeeeeiiiinen, DataModels
SUBJECTARBAVERSION.........ccvvvnerinnnnnn. 15476-4:2005
DESCRIFTION. .. vvveeeeeirieeeectreeeeeeiiee e This defines the expected number of insertion instances of the [Entity in
the-time-period-speciiedHnthemeta—attribute
InsertionTimePeriod.
USAGE ..u i
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.
(017 ] =
ALIASES ..evieeee et
CONSTRAINTS.....ooiiiiiiiiieieiiieiireriiiiiaaans This shall not be valued if IsAbstract is TRUE or if no value is supplied
Ur xecau rinrer criuu.
DATATYPH....ovvveiieeeiieeee e Float
DOMAIN...Jo oo,
LENGTH. .. e
ISOPTIONAL ....cvvviiiiiiiiiiiieeciiiiiieeeeeeea True
META-ATTRIBUTE DEFINITION META-ATTRIBUTE OF Entity
NAME ..o e, NumberOfUpdates
CDIFMETAIDENTIFIER ...cuuiivveeieieeeenannns 1028
SUBJECTAREANAME .....ouvvivvnieiireeeinnnnns DataModels
SUBJECTAREAVERSION.........cccvvvneennnnnnns 15476-4:2005
DESCRIPTION.....vvvieeiiiiieesiiveeessnieneeeanes This defines the expected numberefjinstances of the Entity updated in
the time period specified in the meta-attribute UpdateTimeReriod.
USAGE ... v
ALIASES ..o
CONSTRAINTS ..cctteeeeeeirieeeseieneeeenieeeeens This shall not be valuegdifiusAbstract is TRUE or if no value is supplied
for UpdateTimePeriod.
DATATYPH.....ovvoiiiiiiiiieee e Float
DOMAIN ... ]eeeeiiiiee e,
LENGTH.c.]eeeeiii e,
ISOPTIONAL ....iitiiieeieeee i, True
META-ATTRIBUTE DEFINITION META-ATTRIBUTE OF Entity
NAME....... ], ReadTimePeriod
CDIFMETAIDENTIFIER ....uuiivvviieierieeeeninnas 1029
SUBJECTAREANAME .....ccovvvvvviiieeneennnn (s DataModels
SUBJECTAREAVERSION.........evvvvnneaiiinnns 15476-4:2005
DESCRIPTION.....ccooeeeiiieieiiii i, This defines a time period for the NumberOfReads meta-attribute
USAGE ... ]eveeeiiiii L0,
ALIASES ... o A
CONSTRAINTS .ovniiieree e e e e e eeennnas This shall not be valued if IsAbstract is TRUE. It shall be valued if
NumberOfReads is valued.
DATATYPH....cooooeo Lo, Enumerated
DOMAIN ... Jeeee e S, Millisecond,
Second,
Minute,
Hour;
Day,
Week,
Month,
Year.
=N 1 = TR
ISOPTIONAL ....cccvvieiiiiieiiiieeeaiisesetneensnnnas True
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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 ...ovvviiiiiiiiiiiieee s e e e
CONSTRAINTS. ...eiiiieieieeeeeeerreeereereeeeaaans This shall not be valued if IsAbstract is TRUE. It shall be valued if
NumberOfUpdates is valued.
DATATYPE Ermomerated
DOMAIN. et Millisecond,
Second,
Minute,
Hour,
Day,
Week,
Month,
Year.
(= Ny 1 |
ISOPTIONAL.....ucvvniiiiiiiiieiiiieeeeeae True

META-ATTRIBUTE DEFINITION

| META-ATTRIBUTE OF Entity

NAME. .| Usage
CDIFMBTAIDENTIFIER .....civviieeevineeeeineeeans 1031
SUBJECTAREANAME .....ooiviviieieeeeiiiiinnan, DataModels
SUBJECTAREAVERSION.........ccvvvnerinnnnnnn. 15476-4:2005
DESCRIATION.....ccceeeeiiiiiiiiiiiiiiieeeeeeeeeeas This describes the,way in which the Entity is used.
USAGE .o

ALIASES|..n v

CONSTRIAINTS .eteiteiieeeeree e e e enas

DATA TYPE ..ciiiveeee e Text

[10] Y 7Y | N

[ =N (e 1 = | P
ISOPTIONAL......cvvvuieeiiiiiiiinieeeneiriinseennens True
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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
Entity; i.e. a Key that is a CandidateKey in one Entity that is
instantiated in another related Entity is called a ForeignKey.

USAGE ... [ oo ThiS provides the mechanism for implementing referential Integrity
between two Entities (or the same Entity using a reflexive
relationship).

ALIASES ..o

CONSTRAINTS. .o iieeeiiieeeeeeeiiee e

TYPE..oocoo oo Characteristic

ISABSTRAQT ..evviiiieiiiiiiiiiiieeiaeeesasiines False

LOCAL SUHTYPES ....cooeeieeeiiiiiiiiiiieeceeeees

LOCAL METARELATIONSHIPS ..........cccveu. ForeignKey.References.CandidateKey

ForeignKey.Incorporates.RolePlayer

CandidateKey.Incorporates.ForeignKey

LOCAL METAATTRIBUTES ......cvvnvvvnennnnnn.

8.3.12 InHeritableDataModelObject

META-ENTI[TY DEFINITION

NAME ... oo, InheritableDataMogdelObject
CDIFMETAIDENTIFIER.....cccvvieiiieeeeeeiaannn. 1033
SUBJECTAREANAME ......oovviviriiienniinenen, DataModels
SUBJECTAREAVERSION.......cvviiiiiiiaeaannns 15476-4:2005
DESCRIPTION.....vvvieeiiiieeeeiireeesseineeee e The meta-entity called InheritableDataModelObject serves as a
supertype of the meta-entities called Entity and Relationship.
USAGE oo e
ALIASES ] e
CONSTRAINTS....cooiiiiiiiiieeeieieiiiveiiiein £ This meta-entity shall never be instantiated in a CDIF Transfer; the
objects shall be classified as one of the subtypes.
TYPE. e Kernel
ISABSTRAQT ..cvvviiieeiiiiiiiiiiee e LN False
LOCAL SUHTYPES .....ccoeeeeelis it Entity
Relationship
LOCAL METARELATIONSHIRS .......cccveennes InheritableDataModelObject.IsSubtypeln.SubtypeSet
InheritableDataModelObject.IsSupertypeFor.SubtypeSet
SubtypeSetMembershipCriterion.Selects.InheritableDataModelOhject
LOCAL METAATTRIBUTES ...eevveeiieeaaneee. IsAbstract
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META-ATTRIBUTE OF InheritableDataModelObject

NAME. ... IsAbstract
CDIFMETAIDENTIFIER .....cvvvieeeeieeeenneeeans 1034
SUBJECTAREANAME .....ooovviiiiiiiiiiieeeeennnn DataModels
SUBJECTAREAVERSION......cccuviiiiiiiiiiaannns 15476-4:2005
DESCRIPTION. ..eeetieeeeeeeiiiiiireeeeeeeeeeeeeennns This indicates that a supertype Entity or Relationship is abstract, and
can therefore never be instantiated.
USAGE ....cuvviei e it e eetiee e ettee e eraae e
ALIASES ..vvvieeiiieeee ettt
CONSTRAINTS ..cctitreieeeeitreeeesetreeeeeerreeens
DATATYPE e Bootean
DOMAIN]. ..ot
[N [ 1 = U
ISOPTIONAL ....cciviiiiieeiiiiiiiiai e eeeiiiinneeeaes True
8.3.13 Key
META-ENTITY DEFINITION
NAME...Joeoiiiii Key
CDIFMETAIDENTIFIER.......ccccvviiiiiieeeeeeennn 1035
SUBJECTAREANAME .....ooovviiiiiiiiieeeeeeen DataModels
SUBJECTAREAVERSION......cvvveeriennennnnnnnns 15476-4:2005
(D)o =11 & 1 To] N This is an abstract supertypefor CandidateKey and ForeignKey.
USAGE .o
ALIASES|..vvvvvieiiee e eeeciiiee e e e e Identifier
CONSTRIAINTS...ccoitreieeecitieeeesetreeeeeerreeens This object shall never be instantiated in a CDIF Transfer; the gbjects
shall be classified as one of the subtypes.
TYPE. oo Characteristic
ISABSTHACT .eiiieeiiiiiiiiiiittee e False
LOCAL JUBTYPES .....coeevvviiviiiiiiieeeeieiiainns Candidatekey
ForeignKey
LOCAL METARELATIONSHIPS ........ccvvvvvueis Key.lneorporates.Attribute
Key.Ihcorporates.SemanticinformationObject
AccessPath.Instantiates.Key
RolePlayer.lsSupportedBy.Key
LOCAL METAATTRIBUTES ...ccvvnevrnneivdnnns Name
SpecificationLanguage
SpecificationText

META-ATTRIBUTE DEFINITION

| META-ATTRIBUTE OF Key

NAME. .. |eoei e S, Name
CDIFMBTAIDENTIRIER .....covvveiivineeeeieeeens 1077
SUBJECTAREANAME .....vvvvvviieieineeeiieeeens DataModels
SUBJECTAREAVERSION.........ccooeeeeeiirnnnnn. 15476-4:2005
DESCRIRTION This is the name of the Key.
USAGE ...t

ALIASES ..uviiiieeeiee et aas

CONSTRAINTS .t tteitieeeetiee et e rai e eeiee e

DATATYPE....iiiiii i String
DOMAIN....ccieeeiiee e eeaaaan

[ = N[ 1 - TR 256
ISOPTIONAL .....cvvviieiiieeeiiiee et eeiieeeanans 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

ALIASES .ovvvivieiee ettt e e

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

DATATYPH s Ermumerated

DOMAIN....Jo oo, See Clause 6 topic, Computable Languages.

LENGTH. .. e

ISOPTIONAL ...t True

META-ATTRIBUTE DEFINITION | META-ATTRIBUTE OF Key

NAME ... i SpecificationText

CDIFMETAIDENTIFIER.......ccvvvieeeeeeeennannn. 1140

SUBJECTAREANAME ......cccevvviiiieeeeeinnnnn. DataModels

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

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

USAGE ... e

ALIASES ... |eeie e

CONSTRAINTS...cevviieieeeeeeeerinreneeneennnnnnnnns If a SpecificationText is given, & SpecificationLanguage shall be dgiven.

DATATYPH.....ooo oo, Text

DOMAIN...J e

LENGTH....]eeeeiiii e,

ISOPTIONAL ....cvvviiiiiiiiiiiie e True

8.3.14 PrgjectedAttribute

META-ENTI[TY DEFINITION

NAME.......]oiiiiiiiiie ProjectedAttribute

CDIFMETAIDENTIFIER......cccvvveeieeeeiivenenn. 37

SUBJECTAREANAME ....voiiiiiviiieeeievann i DataModels

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

DESCRIPTION. ..covuiiiiveeieieeeeieee e Shaeneas An attribute that is selected or whose value is derived, rather than

stored. It can be selected or derived from other Attributes of
ProjectedAttributes. The values can be derived by other mgans,
such as through a system function.

USAGE ..o Jeeiiiieeiee e e

ALIASES .. feveeeeie S View Element, View Column, Derived Attribute
CONSTRAINTS. ...t e e eeeevree e e e e eeenaanans

TYPE ..o oo s Kernel

ISABSTRAQT.SG oo, False

LOCAL SUBPPES s

LOCAL METARELATIONSHIPS .................. ProjectedAttribute.IsProjectionOf. Attribute
LOCAL METAATTRIBUTES .....cevvvvvvvvenennns SpecificationLanguage

SpecificationText
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META-ATTRIBUTE OF ProjectedAttribute

NAME ..t SpecificationLanguage

CDIFMETAIDENTIFIER .....cvvvieeeeieeeenneeeans 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

ALIASES ..vvvieeiiieeee ettt

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

DATATYPE s Ermumerated

DOMAIN].ccc e See Clause 6 topic, Computable Languages.

[N [ 1 = U

ISOPTIONAL ....cciviiiiieeiiiiiiiiai e eeeiiiinneeeaes True

META-ATTRIBUTE DEFINITION

| META-ATTRIBUTE OF ProjectedAttribute

NAME ..o,
CDIFMBTAIDENTIFIER ....cccevvviieeeeeeiiinnnn.
SUBJECTAREANAME ......cooiiiiiiiieeeeeiiiinnen.
SUBJECTAREAVERSION.....cccvvuiiaaeeeinnnnnn.

SpecificationText
38

DataModels
15476-4:2005

DESCRIATION.....ccceeeeeeeeeeieeeeeeeeeeeeeeeaeans This provides a definition of how the)value of a ProjectedAttribyte is
derived. This can provide-a)simple definition, such as a ljteral
value, or more compleXk definitions, such as selection
expressions, limited only by the power of the language uged,
which is defined.inthe meta-attribute SpecificationLanguage.

USAGE ..ottt For example, Total =Price * Quantity defines a ProjectedAttripute.

ALIASES|..eeeeitiiieeceiiiee et setee e

CONSTRIINTS ..uvtiririeeeeeeeeeeeiiirrereeeeee e When a value is supplied, the language used shall be passed Using the
meta-attribute SpecificationLanguage.

DATA TYPE ..o i Text

DOMAIN]. .o

LENGTH] oo

ISOPTIONAL ....covviiiieeiiiiiiiiaeeeeeeiiiiiieeeaaes True

8.3.15 ProjectionComponent

META-ENTITY DEFINITION

NAME. . e e, ProjectionComponent

CDIFMBTAIDENTIFIER...... 5 e eveeeeeeeeeenn 1036

SUBJECTAREANAME ... 5eriiinnineeneennns DataModels

SUBJECTAREAVERSIONG. . vvvvvvvvieiiinnnnnnnns

15476-4:2005

DESCRIRTION.......em &, This describes a component of a projection of the owning
DefinitionObject. It may consist of a projection of all of a gingle
DefinitionObject or it may be a set of attributes.

USAGE .|,

ALIASES

CONSTRAINTS. ..cetiieeieieerierinreneieeennnnnnnaas

IR 2 = Characteristic

ISABSTRACT .eiiieiiiiiiiiiiiieteae e s False

ProjectionComponent.IsFullProjectionOf.DefinitionObject
ProjectionComponent.IsProjectionOf.Attribute

DefinitionObject.IsConstructedWith.ProjectionComponent
Name

SpecificationLanguage

SpecificationText
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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

CONSTRAINTS . ..tttiiieieeeeeeesiiriinereaaeaaeeens

DATATYPE....coiiiiiiiiiieiiiee e String

DOMAIN....[ oo ee e eeneee

LENGTH. .. e 256

ISOPTIONAL ...coeiiiiiiiieeeeeeeeeeeeeeeees True

META-ATTRIBUTE DEFINITION | META-ATTRIBUTE OF ProjectionComponent

NAME. ... e, SpecificationLanguage

CDIFMETAIDENTIFIER......c.vvvvvivieiieenennnns 1038

SUBJECTAREANAME .....ccoovivviiiiiieaeeeennn DataModels

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

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

USAGE ... e

ALIASES ... |eeie e

CONSTRAINTS...cevviieieeeeeeeerinreneeneennnnnnnnns A value shall be supplied when-SpecificationText is present.

DATATYPH..cvviiiiieeiiiiiiiiiieeeeae e Enumerated

DOMAIN....Joceeieieeieee e See Computable Langdages topic in Clause 6.

LENGTH....]eeoi e

ISOPTIONAL ..ottt True

META-ATTRIBUTE DEFINITION META-ATTRIBUTE OF ProjectionComponent

NAME ..o e, SpecificationText

CDIFMETAIDENTIFIER ....uuevvviieeeiieeeennnnas 1039

SUBJECTAREANAME ......cccvvvvvrinnnninnnnnnnns DataModels

SUBJECTAREAVERSION......ccvviiiiiiiaeaannnn 16476-4:2005

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

USAGE ... ]oeeeiieiieeeeececciiieee e S5l e The specification of how the projection is formed, is held in this mgta-
attribute.

ALIASES .. fevveeieeeeiiiiieee S,

CONSTRAINTS...cevvvveeeeee e M eeeeeenennnnnnns When a value is supplied, the language used shall be passed usifg the
meta-attribute SpecificationLanguage.

DATATYPH...oooee e s Text

DOMAIN.... | e S s

LENGTH....]ooosobad e

ISOPTIONAL N et True
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8.3.16 Relationship

META-ENTITY DEFINITION

ISO/IEC 15476-4:2005(E)

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-Attribute Modelling. A Relationship could be
defined as the instance of two or more DataModelObject
INStances participating in some Kind of Interaction. Relatipnships
may also participate in other Relationships.

USAGE |oeieiieie e No volumetric information is provided for Relationship. Any,such
information shall be passed on the RolePlayers of{the
Relationship. When the Relationship is binary,\thé detail$ shall be
passed on the RolePlayer connected to the\Entity to whi¢h the
figures relate, giving the instances et al, for-one instance| of the
other Entity. On a one-to-many relatiohship, the role usefl shall
be that connected to the detail entity. The information shgll not be
duplicated, unless there are two-sets of volumetrics for al many-
to-many relationship, when they‘shall be passed on the
appropriate RolePlayer.

ALIASES]...coiiiiiiiiiiiiiiiei e

CONSTRRAINTS ...cvvviiiiiieeeeeniiiiiirereee e

TYPE... o Kernel

ISABSTRACT ...ueiiiieiiiiie e et ee s e s False

LOCAL JUBTYPES ...cvueevviieiiiiieeeeieeeenins
LOCAL METARELATIONSHIPS .....ccvuveevvnnnes
LOCAL METAATTRIBUTES ........cvvveeeereennn.

Role.BelongsTo.Relationship
InverseName

META-ATTRIBUTE DEFINITION

META-ATTRIBUTE OF Relationship

NAME. .| oo
CDIFMBTAIDENTIFIER .....cvvvieeerineeeenneeans
SUBJECTAREANAME ......covvviiiriiieeeiieenns
SUBJECTAREAVERSION.........ccvvvnerinnnennnd

InverseName
10421
DataModels
15476-4:2005

DESCRIBTION. ...uuiieeiiiiiiie e el

USAGE o
ALIASES]...civviiiieiieeeieeee e S e
CONSTRAINTS .eveeevveeeeneee e e
DATATYPE...oiiiiiiieeee b
DOMAIN. .. e N e,
LENGTH]covniiiee S,
ISOPTIONAL.....cafeedes i,

This contains the inverse or name of the Relationship, where b
directional naming is supported.
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8.3.17 Role

META-ENTITY DEFINITION

NAME ... Role

CDIFMETAIDENTIFIER .....civuiivnieeieeieennns 1042

SUBJECTAREANAME .....coovvviiiiiieeeeiininnnn. DataModels

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

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

USAGE.....lcooe i,

ALIASES ... e Partnership

CONSTRAINTS....coiiiiiiiieeeeeeeeeiieeieeneeeanaans

TYPE. oo oo Associative

ISABSTRAQT ...cvvvieiiiieiieeeeee e e False

LOCAL SUHTYPES ....vuveviieeeeiieeeeineeeninas

LOCAL METARELATIONSHIPS ......cvvvvneeee.

LOCAL METAATTRIBUTES .....ccevvvnneeeennee

Role.BelongsTo.Relationship
RolePlayer.Plays.Role
IsMaster

IsSource

META-ATTRIBUTE DEFINITION

META-ATTRIBUTE OF Role

SUBJECTAREANAME ......coevvviiieiiiinennninnns
SUBJECTAREAVERSION.........cevvvneninnnnns

IsMaster
1043
DataModels
15476-4:2005

DESCRIPTION....ouiiiiieeeiiieeeerieeeeieeennnnas

This indicates that the\Role can be considered to be a master rolg in the
Relationship:lh an n-ary relationship, more than one role can be
marked as’master. The master roles identify the objects taking
part insthe Relationship which define the "context" or "scoping" for
the ather objects. This is not the same as IsSource, which merely
indicates the direction of the relationship naming, although jn
general they will coincide on the same roles on binary
relationships.

USAGE ... ]ovie e Jhis’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 .. eeii i e e IsParent

CONSTRAINTS...oeevveeveeneeeee L

DATATYPH.....oooviveeiiiee b, Boolean

DOMAIN...Jo e i e

LENGTH. ... e i

ISOPTIONAL ..o e i, True
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META-ATTRIBUTE DEFINITION

ISO/IEC 15476-4:2005(E)

META-ATTRIBUTE OF Role

NAME. ... IsSource

CDIFMETAIDENTIFIER ....cceevvvieeeeeeeeiiinnnnn 1044

SUBJECTAREANAME .....ooovviiiiiiiiiiieeeeennnn DataModels

SUBJECTAREAVERSION......cccuviiiiiiiiiiaannns 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
role. It is mainly required in binary relationships, where the name
applies to the relationship as a whole, rather than to the role.

ALASESf

CONSTRAINTS...eeeieeeiiiee et eeeeiiies

DATA TYPE .ettiiiiiieee et Boolean

DOMAIN]. e

LENGTH] oo

ISOPTIONAL ....cviiiiiiiiiiiiiiiiieeeesaaniinireees True

8.3.18 RoleConstraint

META-ENTITY DEFINITION

NAME .. e RoleConstraint

CDIFMBTAIDENTIFIER .....civviieeevieeeeieeeans
SUBJECTAREANAME ......oivviiiiiiineeeiieeans
SUBJECTAREAVERSION........ccvuvivneeinennnns

1045
DataModels
15476-4:2005

DESCRIBTION....cvuiivniieiieneereeeneeeeeeneeans

USAGE i iiiiii e

ALIASES]. ..o e e
CONSTRAINTS...ceeeeeviie e A,

TYPE... i e
ISABSTRACT .o tar ettt eeeteeeetineesrnneeennnns

This is an optionally named or numbered set of groups of RolelPlayers
or RoleConstfaints that are related to each other in the mpanner
defined in the.Operator meta-attribute. This enables complex
interactions-between roles to be modelled, including mutpal
exclusivity and mutual inclusivity.

The RoleCaonstraint is used to "comprise" all the RolePlayers o
RoleConstraints related by the single operator value. Fo
example, RolePlayers played by mutually exclusive
DataModelObject instances would be included in the samme
RoleConstraint with an operator value of XOR. A more specific
example would constrain a CustomerAccount such thaf it could
not act as both the RolePlayer in the from and to Roles|in a
movement of funds for a bank transfer. Complex conditigns can
be built up by using RoleConstraints with different operators as
components of other RoleConstraints.

PartnershipSet

RoleConstraint can participate in both
RoleConstraint.Incorporates.RoleConstraint and
RoleConstraint.Incorporates.RolePlayer.

Kernel

False

LOCAL JUBTYRES .....ucevvviieiiiiieeiiieeenianns
LOCAL METARELATIONSHIPS .....ccvueevvvnnnes

RoleConstraint.Incorporates.RoleConstraint

RoleConstraint.Tncorporates.RolePlayer
RoleConstraint.Incorporates.SemanticinformationObject
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 oot

CONSTRAINTS ettt

DATATYPH T, Strirg

DOMAIN...Jo oo,

LENGTH ... oo, 256

ISOPTIONAL ....iivieieieeee e, True

META-ATTRIBUTE DEFINITION | META-ATTRIBUTE OF RoleConstraint

NAME ... ], Operator

CDIFMETAIDENTIFIER ...cuuiivveeieveeeeninnns 1047

SUBJECTAREANAME ......ooiiiviiiiiiiieeinnnnns DataModels

SUBJECTAREAVERSION........0vevvvnieninnnnns 15476-4:2005

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

USAGE ... e,

ALIASES .. |eeii e

CONSTRAINTS ..t iiittieeeiieeeerie e reiieeeenias

DATATYPH.....ovoiiiieeiiiiceee e Enumerated

DOMAIN ... {eeeiiiiiiiie s AND, OR, XOR

(1= N 1 O N

ISOPTIONAL ...ttt True
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8.3.19 RolePlayer

META-ENTITY DEFINITION

ISO/IEC 15476-4:2005(

E)

CDIFMETAIDENTIFIER
SUBJECTAREANAME

SUBJECTAREAVERSION.........cccvvvneeinnnnnn.

RolePlayer
1048
DataModels
15476-4:2005

DESCRIPTION.....uvveeeeeitrieeeestreeeeeennaeeeenns This models the concept that a Role can be played by many players
(DataModelObjects). RolePlayer can also be attributed.

USAGE ....cuvviei e it e eetiee e ettee e eraae e This concept allows the Modelling of alternate role players as well as
heferogeneous collections (or parts NSts).

ALIASES| - eeeeeiee e

CONSTRAINTS...eeveevveeeeeeeeeeeeeeeeeeennnnnnnnas If the value of UpdateEffect or DeleteEffect is "SET NULL™then the
Role instance for the referenced CandidateKey shall have
MinOuterCardinality of zero. That is, the cardinality of the
relationship must agree with the referential ifitegrity ruled. In this
case if a CandidateKey entity instance is\being deleted gr its key
changes and the ForeignKey entity instance is to have ity
ForeignKey values set to NULL, then the relationship befween
the two entities shall be optional.

TYPE... i Associative

ISABSTHACT .eiiieeiiiiiiiiiiieetee e False

LOCAL JUBTYPES ...

LoCAL METARELATIONSHIPS ........ccevneeee RolePlayer.IsSupportedBy.Key

LocAL M

ETAATTRIBUTES

RolePlayer.Plays.Role
RolePlayer.Refines.RolePRlayer
RolePlayer.RefineskForSubtype.DataModelObject

DataModelObject.ActsAs.RolePlayer
ForeignKey.Incorporates.RolePlayer
RoleConstraint.Incorporates.RolePlayer
AvgNumberOfOccurrences
DeleteEffect

DeletionTimePeriod

InsertEffect

InsertionTimePeriod
IsDeleteDeferrable
IsinsertDeferrable
IsUpdateDeferrable
MaxInnerCardinality
MaxNumberOfOccurrences
MaxOuterCardinality
MininnerCardinality
MinNumberOfOccurrences
MinOuterCardinality
NumberOfDeletions
NumberOflnsertions
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 ..uuieeeee e, This is used to capture volumetric data. It defines the expected average
number of instances. For example, on a relationship Places
between-Customerand-Orderit-may-be-thatthere-is-an-ayerage
of 30 Orders on the system for a Customer. On a ternary
relationship between Customer, Stock and Depot, the\walye on
the participation of Stock could be 5, indicating that from each
Depot related to a Customer, an average of five|Stock items are

ordered.
ALIASES .. e
CONSTRAINTS ettt
DATATYPH....ovvveiieeeiieeee e Float
DOMAIN....Jecoeiiiiiiiiii, This shall be zero or positive if specified.
LENGTH .. ee e
ISOPTIONAL ....ovvviiiiiiiiiiiiieciiiieeeeeee, True
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META-ATTRIBUTE DEFINITION

ISO/IEC 15476-4:2005(E)

META-ATTRIBUTE OF RolePlayer

NAME. ... DeleteEffect

CDIFMETAIDENTIFIER.....cvvieiieieeeieeennns 1050

SUBJECTAREANAME .....ccovvviviieieeeeiiiiinnnn. DataModels

SUBJECTAREAVERSION.........0coieeeeiirnnnnnn. 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 thée relationship i
mandatory. For example, CustomerPlaces.Order (1:

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

. CASCADES

The operation will delete"ForeignKey entity instances, and

associated ForeignKey entity instances in a chain reac
where the candidatekey's DeleteEffect value is CASC
until there areno more ForeignKey entity instances or
ForeignKey entity has a DeleteEffect value of RESTRI

For example, an entity Order contains a foreign key,
CustyFKey, that references the Customer entity, and

Lineltem entity contains a foreign key, Order_FKey, tlat

references the Order entity. Deleting a Customer inst
cause a cascading delete of all referencing Order and
instances.

. SETNULL

The delete operation will cause the values of referencing

ForeignKeys to be set to NULL. This preserves the Fo
entity instances. For example, in a model where we ha|
relationship Supplier.Fulfills.Order and the Supplier

is deleted, the Order instances have their ForeignKeyd
NULL.

| to O:N).

ion,
\DES,
he
CTS.

the

nce will
Lineltem

eignKey
ve the
nstance
setto

© ISO/IEC 2005 — Al rights reserved

79


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

ISO/IEC 15476-4:2005(E)

DESCRIPTION (CONT) uvvvvvriieereeenesaniinnnns

. 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.

tance

If tha antitv instanca actinag-as-tha RaolaPlavar is o Eqraiank v |
J RS ) T J J

then:

. RESTRICTS
The delete operation cannot complete if the number of fofeign
key entity instances falls below the minimum¥cardinality vhlue.
For example, in the relationship Employee.WorksFor.Manager
(2:N to 1:1) where a given Manager has-only one Employee
assigned.

. CASCADES
The operation will delete refererniced CandidateKey entity
instances when the last ForeignKey entity instance has begn
deleted. For example, farithe relationship
Lineltem.lsContainédIn.Order, when the last Lineltem ingtance
is deleted for a pafticular Order, instance, the Order instance is

deleted.
USAGE ... o This ensures referential integrity when a referenced Entity instande is
deleted.
ALIASES .. eieiiiiiieeee e
CONSTRAINTS ..t iiietieeeiieeeereeereiie e enias
DATATYPH.....ovviiiiiiiiiieee e Enumerated
DOMAIN ... {eeiiiiiiiii s RESTRICTS,
CASCADES,
SETNULL,
SETDEFAULT
LENGTH oo oo
ISOPTIONAL ....ovviiiiiiiiiiiiieieiie B True
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META-ATTRIBUTE DEFINITION

ISO/IEC 15476-4:2005(E)

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
CONSTRAINTS ..evtvierieeeeeeeeeeeiirrreeeeeeeeeens This shall be valued if a value is provided for NumberOfDeletions.
DATA TYPE ...iitiiiiiieeiiiiie e Enumerated
DOMAIN[ MiifiSecond,
Second,
Minute,
Hour,
Day,
Week,
Month,
Year.
LENGTH] oo iiii e
ISOPTIONAL .....civviiiieeiie 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.

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

YAV VXS] =I5 . -
CONSTRAINTS...vuiiesmmabareeerneeerereeeeninns
DATATYPH...uiee e S e
DOMAIN .. e o e,

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

. CASCADES
An instance of the ForeignKey. entity shall be inserted. This is
the equivalent of deferred cliecking of integrity. This applies to a
mandatory relationship. For example,
ProductManager.lsResponsibleFor.Product (O:N to 1:IN).

If the entity instance acting jas the RolePlayer is a ForeignKey insfance
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.Ofder
(1:1 to O:N).

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

Enumerated
RESTRICTS,
CASCADES,
SETNULL,

=N 1 = TR
ISOPTIONAL ....cccvveiiiieieiiieeiiiie e e eeeainas

SETDEFAULT

82
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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
CONSTRAINTS ..evtvierieeeeeeeeeeeiirrreeeeeeeeeens This shall be valued if a value is provided for NumberOfinsertions.
DATA TYPE ...iitiiiiiieeiiiiie e Enumerated
DOMAIN[ MiifiSecond,
Second,
Minute,
Hour,
Day,
Week,
Month,
Year.
LENGTH] oo iiii e
ISOPTIONAL .....civviiiieeiie e, True
META-ATTRIBUTE DEFINITION META-ATTRIBUTE OF RolePlayer
NAME... ], IsDeleteDeferrable
CDIFMBTAIDENTIFIER .....ccvvvvveeeeeeeeiiinnnn. 1054
SUBJECTAREANAME .....coovvviiiiiieeeeiiiiinnnn, DataModels
SUBJECTAREAVERSION........cecvvvnerinnnnnnn 15476-4:2005
DESCRIBTION. ... uvveeeeeiiiieeeeiireeeeeenreeeeeans If the value of this meta-attribute is TRUE, then referential integrity
constraints for an insert operation are deferrable until thg end of
the transaction.
USAGE oo
ALIASES|..niviiiiieeeeee e
CONSTRIAINTS uneeerreeeereeeerneerrieeerneeenns
DATA TYPE oo Boalean
[10] Y 7Y | N P
LENGTH]eoeiiiiiieeee e
ISOPTIONAL .....cvvvuieiiiieeiriieereiineessnnesraba be True
META-AJTRIBUTE DEFINITION META-ATTRIBUTE OF RolePlayer
NAME. ... | eeiie e A e, IsinsertDeferrable
CDIFMBTAIDENTIFIER..... oo e 1055
SUBJECTAREANAME ... 00 tevveeeeeeeiiiiinnnn. DataModels
SUBJECTAREAVERSIONN ...cvuuevvineennnnnenn. 15476-4:2005
DESCRIRTION...... L) e If the value of this meta-attribute is TRUE, then referential integrity
constraints for an insert operation are deferrable until thg end of
the transaction.
USAGE ..ol
ALASES T
CONSTRAINTS. ..ceiiiiiieieeeieerrreeerenseeseaans
DATA TYPE . ..ciitieeieeeieeeee e 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 ....cttiieeeitieee ettt iiee e

ALIASES ..eeiiieiiiiee s eiieee et a e

CONSTRAINTS s

DATATYPH. oot Boolean

DOMAIN....J e,

LENGTH....]o e,

ISOPTIONAL ..cvviiiiiiiiiiiiiiiiiiee e True

META-ATTRIBUTE DEFINITION META-ATTRIBUTE OF RolePlayer

NAME ... ]oe e, MaxInnerCardinality

CDIFMETAIDENTIFIER......evviieeeieeeeeennnn 1057

SUBJECTAREANAME ..o DataModels

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

DESCRIPTION. ...cotieeiiiiiiiiiieeeiee e e This defines the maximum numbe¥of instances of the Relationship
acting as this RolePlayer‘that can be connected to a single
instance of the DataModelObject. This is the maximum cardinality
of the owning Relationship seen from the viewpoint of the
participating DataModelObject.

USAGE ... ot

ALIASES .. feeiii e

CONSTRAINTS....cooiiiiiiiiieieiiieiiiieiiiiaaans The value, if defined, shall be equal to or greater than the value o
MinInner€ardinality. It shall not conflict with the value of
MaxNumberOfOccurrences.

DATATYPH.....ovoiiiieeiiiiceee e String

DOMAIN.... | Numeric\walues are held as the appropriate digit string and "N"
represents an undefined upper-bound.

LENGTH. ... ]t 10

ISOPTIONAL ...vviiiiiiiiiiiiiiiiietiee e True
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META-ATTRIBUTE OF RolePlayer

INAME ettt eas MaxNumberOfOccurrences

CDIFMETAIDENTIFIER ....cceevvvieeeeeeeeiiinnnnn 1058

SUBJECTAREANAME .....ooovviiiiiiiiiiieeeeennnn DataModels

SUBJECTAREAVERSION......cccuviiiiiiiiiiaannns 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.

USAGE ...oieiiiieiieeeeeeeeeee, This is used to capture the volumetric data for the Data Model. It defines
the expected maximum number of instances, as opposed to the
enforeet-medmum-cardinality—Hhefellowingexamplesgxplain
this:

(a) On a relationship Places between Customer and Ordep, if may be
that there is a maximum of 100 Orders on the system-for g
Customer.

(b) On aternary relationship between Customer;-Stock and Depot,
the value on the participation of Stock could be 20, indicating that
from each Depot related to a Customer¢i.e: each instancq of the
relationship), a maximum of twenty Stock items are ordered.

ALIASES]. ..t

CONSTRIAINTS ..o evvveeeeeirireeseneereeesnneeeens The value shall not conflict with the-value of MaxinnerCardinalify.

[N N N (= = Integer

DOMAIN|....eviee et This shall be positive if specified.:

LENGTH/ o tvee it

ISOPTIONAL ...ttt True

META-ATTRIBUTE DEFINITION META-ATTRIBUTE QR\RolePlayer

NAME .. e MaxOuterCardinality

CDIFMETAIDENTIFIER.......cccviviiiiieeeeeennn 1059

SUBJECTAREANAME .....coovviiiiiiiiiiieeeeeennn DataModels

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

DESCRIBTION. ... uvveeeeeiiieeeesvreeeeeevnaeeeenns Thisdefines the maximum number of instances of the DataModelObject
acting as this RolePlayer that can be connected to a single
instance of the Relationship.

USAGE fe e ieee et o

ALIASES| - eee e TN

CONSTRAINTS....ooeieiiiieeiieiiiiiiiiiieip i Tneen The value, if defined, shall be equal or greater than
MinOuterCardinality.

DATA TYPE ..o i oo e String

DOMAIN].cccooiiiiieeeeeeeee T, Numeric values are held as the appropriate digit string and "N"
represents an undefined upper-bound.

LENGTH] oot i e 10

ISOPTIONAL ... NSttt 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 optional, and that therefore there can be instances of the
DataModeIObJect that do not take part (actlng as '[hIS RolePlayer)
LLILI ully LL IQI.CA.I 1T o Uf I.hIQ RC:ULIUI I-Jhlr.l :f thc VUIUC 1o TTIUTT Tl It
indicates that each instance of the DataModelObject shallg ct as
this RolePlayer in at least as many instances of this Relatignship
as the number specified. This defines the minimum’¢ardina]ity of
the Relationship from the viewpoint of the DataMbdelObject.

USAGE ..o J o This usually has a value of zero, where an object cag-exist withoyt
being required to take part in any Relationships: This is
equivalent to the MetaAttribute called Is@ptional having a vilue of
TRUE. Itis non-zero (usually 1) where an‘object shall parti¢ipate
acting as the specified RolePlayer of the Role in the Relatignship.
For example, the detail Entity of amandatory binary Relatignship.

ALIASES ... ]eeiiiiiiiiiie

CONSTRAINTS ..vttieeeieeeeeeeeceitirreeeeeee e Any specified value shall not conflictwith the value of IsOptional qr the
value of MinNumberOfOgccurences.

DATATYPH.....ovviiiiiiiiiieee e String

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

LENGTH....]o e e, 10

ISOPTIONAL ...ttt True

META-ATTRIBUTE DEFINITION

META-ATTRIBUTE OF RolePlayer

SUBJECTAREANAME ......cooviiiiiiiiiieeeiiannn.
SUBJECTAREAVERSION......ccuuuieaaaeennnnn.

MinNumberOfOccurrences
1061

DataModels

15476-4:2005

DESCRIPTION.....cccoeeeeeeeeeeeeeeeeeeceeeeeeeeeeas This defines the minimum expected number of instances of the
Relationship to which a single instance of the DataModelObject is
attached. I

USAGE ... o B This is used to capture the volumetric data for the Data Model. It glefines
the expected minimum number of instances, as opposed td the
enforced minimum cardinality. For example, on a binary
relationship Places between Customer and Order, it may pe that
there is a minimum of 3 instances of Places on the system|for
each Customer.

ALIASES ... ] A8l

CONSTRAINTS.. £ Neeeeeeeeeerrnennnnneeeeennnnnns This shall not conflict with the value of MininnerCardinality.

DATATYPH.. i, Integer

DOMAIN. ... Lohl e This shall be zero or positive if specified.

LENGTH. ..ueiiiiiiiiiiee e

ISOPTIONAL....cviiiiiiiiiiiiiiiiiiiaee e 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 that therefore there can be instances of the
Relationship that do not have any object acting as this
instance of the Relationship shall have at least the numbler
specified of related object instances in this RolePlayer.

USAGE .t

ALIASES|..cciiiiieiiiie e

CONSTRIAINTS ..o ivveeeeeeireeeesetreeeesereeeens When a binary relationship is being represented,, the
MinOuterCardinality shall be non-zero, since a value of Zero
would indicate that relationship instances connected only to a
single object could exist.

DATA TYPE ..uiiiie e String

DOMAIN]. ...ttt Numeric values are held as the appropfiate digit string and "N"
represents an undefined upper-bound.

LENGTH| oo 10

ISOPTIONAL ....ceiiiiiiiiiiiiiiiiiiee e ssesiirieeees True

META-ATTRIBUTE DEFINITION META-ATTRIBUTE OF RalePlayer

NAME. .| NumberOfDeletions

CDIFMBTAIDENTIFIER ....ccoevvviieeeeeeiiinnnnn 1063

SUBJECTAREANAME .....ccovvviiiiiieeeeceiiinnnnn DataModels

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

DESCRIBTION. ... tvvveeeeivieeeeseeeneeeseneeenanes This defines'the expected number of deletions for an Entity or
Relationship instance from the related Relationship in th¢ time
period specified in the meta-attribute DeletionTimePeriodl.

USAGE feeieieiiie et

ALIASES| o eie e

CONSTRIAINTS ..o cvveieeeerree e e ssiree e e e o o This shall not be valued unless a value is provided for
DeletionTimePeriod.

DATA TYPE...coi i S Float

DOMAIN]..cc i NG

LENGTH] oo i O

ISOPTIONAL.....cvvveeiiiniee oyt True

META-ATTRIBUTE DERINITION META-ATTRIBUTE OF RolePlayer

NAME. ..o S e, NumberOfinsertions

CDIFMBTAIDENTFIFIER.......ciceiiiieiieeeeeennnn 1064

SUBJECTAREANAME ......ovvviiiiiiieeaiiennn DataModels

SUBJECTAREAVERSION 15476-4:2005

DESCRIPTION. ...cetiiieiiiiiiiiiiiieecee e This defines the expected number of insertions for an Entity or
Relationship instance into the related Relationship in 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. ..ttt et e e e e e e eneeeen

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 .......ccvvvvviiiiiniinnnnnnn. DataModels
SUBJECTAREAVERSION............ccvveeinnnnnn. 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.
USAGE .....tviie et cctttee e etee et
ALIASES .ovvieeeeiiiieeeceiteee e siee e e eireee e
CONSTRAINTS i, Fhis—shattnotbevatoeduntessavatuetsprovided-for ReadFimeReriod.
DATA TYPH.evvveeieeee e Float
DOMAIN....{eeeieiiii s
LENGTH. .. e
ISOPTIONAL ...cvvviiiiiiiiiiiiiie e eeeeae True
META-ATTRIBUTE DEFINITION META-ATTRIBUTE OF RolePlayer
NAME ... e, NumberOfUpdates
CDIFMETAIDENTIFIER.......ccvvveeeeeeeeennnnnn. 1066
SUBJECTAREANAME ......cccvvvvviinniinnnnnnnnns DataModels
SUBJECTAREAVERSION..........ccvvvneennnnnnns 15476-4:2005
DESCRIPTION. ...cotieeiiiiiiiiiieeeiee e e This defines the expected number-gfiupdates for the Entity or
Relationship instance from the related Relationship in the time
period specified in the meta-attribute UpdateTimePeriod.
USAGE ... ]ovie et
ALIASES ..o
CONSTRAINTS...cctveeeeeeirieeeeeieeeeeeineee e This shall not be valued‘unless a value is provided for
UpdateTimeReriod.
DATATYPH....ooooiiiiiieieiiie, Float
DOMAIN....Joeee et
LENGTH. .. e
ISOPTIONAL ...ttt True
META-ATTRIBUTE DEFINITION META-ATTRIBUTE OF RolePlayer
NAME oo ReadTimePeriod
CDIFMETAIDENTIFIER.......ccvvveeeeeeeeennnn (o 1067
SUBJECTAREANAME .........ovvvvvivviiinnniinnns DataModels
SUBJECTAREAVERSION.............. 4000 ... 15476-4:2005
DESCRIPTION......ccoeeeeeeeee L0 This defines a time period for the NumberofReads meta-attribute.
USAGE ... foeoeeiiiieiiiiirce b b
ALIASES .. eeei et e
CONSTRAINTS....vvveere e Cfrmniiiieiieeeeeeenn This shall be valued if a value is provided for NumberOfReads.
DATATYPH.......oo b e, Enumerated
DOMAIN.... ] s Millisecond,
Second,
Minute,
Hour,
Day,
Week,
Month,
Year.
LENGTH. oot iieeeiiti et
ISOPTIONAL ....vvviieeeiieiiieeeeeeeiiiiaaeeeeeannns 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 the
Customer's candidate key is Updated then all Order instances
will have their ForeignKey values correspondingly updated.

. SETNULL
The update operation will cause the values of referencing
ForeignKeys t0 be set to NULL. This effectively breaks|the
relationship between the candidate key entity instance fand the
ForeignKey entity instances.

. SETDEFAULT
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 instance

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.
USAGE ...oieiiiiiieeeeeeeeeeeee This ensures referential integrity when a referenced Entity instance is
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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