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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
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ed in the ISO/IEC Directives, Part 1. In particular the different approval criteria needed foj
erent types of document should be noted. This document was drafted in accordance with thg
1 rules of the ISO/IEC Directives, Part 2 (see www.iso.org/directives).

n is drawn to the possibility that some of the elements of this document may be the subject

bf any patentrights identified during the development of the document will’be in the Introduction
pn the ISO list of patent declarations received (see www.iso.org/paténts).

de name used in this document is information given for the convenience of users and does nof
te an endorsement.

explanation on the meaning of ISO specific terms and “expressions related to conformity
ent, as well as information about ISO’s adherence to the WTO principles in the Technical Barrier
e (TBT) see the following URL: Foreword - Suppleméiitary information

ment and interchange.

19763 consists of the following parts, under the general title Information technology — Metamode
prk for interoperability (MFI):

t 1: Framework

t 3: Metamodel for ontologyrégistration

t 5: Metamodel for procéssymodel registration

t 6: Registry Summary

t 10: MFI Corednodel and basic mapping

t 12: Metaimodel for information model registration

owing,parts are under preparation:

—  Pan

t'7OMetamodel for service registration

— Part 8: Metamodel for role and goal registration

— Part 9: On demand model selection

— Part 13: Metamodel for forms registration
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Introduction

There is an increasing demand for systems to interoperate by exchanging data. For these data exchanges
to be meaningful, it is essential that the business information requirements that are met by the data
stored in these systems are understood so that suitable data exchange mechanisms can be developed.

Business information requirements, including the semantic meaning of the information, are often
represented by information models before the databases that are an integral part of the systems are
designed These madelsare often called logical models The suhsequent design ofthe datahase st

ran also be considered to be another form of information model.

ucture

Where there is an overlap of the universe of discourse of two systems, the information models f¢r these
f'wo systems can be registered using the facilities specified by this part of ISO/IEC 19763, The mappings
between these two models can then be registered using the facilities specified by ISO/IEC 19763-10. An

nterface between the two systems can then be designed, enabling the two systéms'to interopgrate by
bxchanging information.

© ISO/IEC 2015 - All rights reserved
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INTERNATIONAL STANDARD ISO/IEC 19763-12:2015(E)

Information technology — Metamodel framework for
interoperability (MFI) —

AV -

Part 12:

. Scope

['he primary purpose of the multipart standard ISO/IEC 19763 is to specify a metamodel framey
nteroperability. This part of ISO/IEC 19763 specifies a metamodel for registering information
[his metamodel was developed taking into account two distinct types of infoxmation models su

— those that are used to document the information requirements of aparticular area of interg

— those that represent the structure of a database which are-often expressed using a D
Definition Language (DDL).

lifferent common diagramming techniques and notations. The metamodel specified in tH
pf ISO/IEC 19763 was developed to cover the registration of models expressed using the fo
fechniques and notations:

— Express-G, an [SO standard entity-relationship modelling notation, as described in Refereng

— IDEF1X, a US Federal standard entity-relationship modelling notation, as described in Ref
[6] and [12];

— the entity-relationship modelling notation first developed by Harry Ellis and Richard Bar
later adopted by Oracle for itss€ASE*Method and by the UK’s CCTA for SSADM (Structured §
Analysis and Design Method),/as described in Reference [2];

— the UML Class Diagram hotation, as described in References [13] and [14];

— the original entity*relationship modelling notation proposed by Peter Chen, as descn
Reference [4];

— the Informatien Engineering entity-relationship modelling notation, as described in Referer

t is understeod that these selected techniques represent all of the essential features of all infor
modelling techniques used to represent information requirements.

[helrégistration of information models that represent the structure of a database is limiteq
metamodel specified in this part of ISO/IEC 19763 to those database structures that conform to {

vork for
models.
ch as

st, and

htabase

nformation models that represent information requirements can be developed using a number of

is part
llowing

e [8];

grences

ker and

ystems

ibed in

ice [11].

mation

| in the
he Core

ISO/IEC 9075-2 and ISO/IEC 9075-11.

SQL specification. Core SQL is the set of features defined in the conformance requirements specified in

The registration of information models that are expressed using notations such as Object Role Modeling
(ORM) and “Natural language Information Analysis Method” (NIAM), collectively known as fact-based

models, is out of scope for this part of ISO/IEC 19763.
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2 Conformance

2.1 General

An implementation claiming conformance with this part of ISO/IEC 19763 shall support the metamodel
specified in Clause 5 depending on the degree of conformance as described below.

2.2 Degree of conformance

2.2.1 |General

The digtinction between “strictly conforming” and “conforming” implementations is necessary tq
addresg the simultaneous needs for interoperability and extensions. This part of ISO/IE€ 19763
describs specifications that promote interoperability. Extensions are motivated by the€ needs of the
users, Vlendors, institutions, and industries, but are not specified by this part of [ISO/IE€ 19763.

A strictly conforming implementation could be limited in usefulness, but is maximally interoperablg
with reppect to this part of ISO/IEC 19763. A conforming implementation can b€ more useful, but could
be less Interoperable with respect to this part of ISO/IEC 19763.

2.2.2 |Strictly conforming implementation
A strict]ly conforming implementation
a) shdll support the metamodel specified in Clause 5, and

b) shdll not use, test, access, or probe for any extension features nor extensions to the metamode
spdcified in Clause 5.

2.2.3 (Conforming implementation
A conforming implementation
a) shall support the metamodel specifiedin Clause 5, and

b) as permitted by the implementation, can use, test, access, or probe for any extension features oj
extensions to the metamodelSpecified in Clause 5.

NOTE 1| All strictly conforminigimplementations are also conforming implementations.

NOTE 2| The use of extensions to the metamodel could cause undefined behaviour.

2.3 Implementation Conformance Statement (ICS)

Animplementation claiming conformance with thispartofISO/IEC 19763 shallinclude an Implementatior
Conforiance(Statement stating

b) what extensions, if any, are supported or used if it is a conforming implementation.

3 Normative references

The following documents, in whole or in part, are normatively referenced in this document and are
indispensable for its application. For dated references, only the edition cited applies. For undated
references, the latest edition of the referenced document (including any amendments) applies.

NOTE One or more terms and definitions of the referenced International Standards listed below are used in
Clause 4 Terms and definitions.

2 © ISO/IEC 2015 - All rights reserved
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ISO/IEC 9075-1:2011, Information technology — Database languages — SQL — Part 1: Framework
(SQL/Framework)

ISO/IEC 9075-2:2011, Information technology — Database languages — SQL — Part 2: Foundation
(SQL/Foundation)

ISO/IEC 11179-3, Information technology — Metadata registries (MDR) — Part 3: Registry metamodel and
basic attributes

ISO/IEC 19763-10, Information technology — Metamodel framework for interoperability (MFI) — Part 10:
VIFI Core model and basic mapping

1 Terms, definitions, and abbreviated terms

1.1 Terms and definitions

For the purposes of this document, the following terms and definitions apply.

1.2 Terms for concepts used in this part of 19763

2.1

ggregation
special form of relationship (4.2.37) that specifies a wholé-part relationship between the aggregate
[whole) and a component part

Note 1 to entry: Adapted from ISO/TS 19103:2005, 4.2.2.

2.2
ssociation
semantic relationship (4.2.37) between two object classes (4.2.35)

Note 1 to entry: Adapted from ISO/IEC 11179>3:2013.

2.3
ssociative entity type
nformation model element (4:2.25) that has both relationship (4.2.37) and entity type (4.2.21) praperties

Note 1 to entry: May also be'known as an association class.

Note 2 to entry: An asseciative entity type can be seen as a relationship that also has entity type propertfies or as
hn entity type thatalse has relationship properties.

Note 3 to entry; Adapted from ISO/IEC 19501:2005, 5.46.1.

2.4

ttribute
namied characteristic of an entity type (4.2.21) whose values serve to qualify, identify, classify, quantify
bi-express the state of an instance of an entity type

4.2.5

attribute unique identifier element

unique identifier element (4.2.45) that is a statement that a particular attribute (4.2.4) is part of a
particular unique identifier (4.2.44)

4.2.6
cardinality
number of elements in a collection (4.2.8)

Note 1 to entry: Adapted from ISO/IEC 9075-2:2011.

© ISO/IEC 2015 - All rights reserved 3
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4.2.7
catalog
named collection (4.2.8) of schemas (4.2.42) in a database environment

Note 1 to entry: Within this part, this definition applies only to the registration of database structures that
conform to the SQL Core specification as described in ISO/IEC 9075-2:2011.

Note 2 to entry: Adapted from ISO/IEC 9075-1:2011.

4.2.8
collectjon
aggregdtion of similar objects (4.2.34)

EXAMPLE set, bag (or multiset), list, array
Note 1 tp entry: Adapted from ISO/HL7 21731:2006.

4.2.9
column
comporjent of a table (4.2.43) that is a collection (4.2.8) of values all of the same defined data type (4.2.11]

Note 1 fo entry: Within this part, this definition applies only to the registratiof of database structures tha
conforn] to the SQL Core specification as described in ISO/IEC 9075-2:2011.

4.2.10
composition

form of| aggregation (4.2.1) which requires that a part instance{be*included in, at most, one compositg
at a tinpe and that the composite object is responsible for the.creation and destruction of the parts
compodition may be recursive

Note 1 tp entry: Adapted from ISO/IEC 19501:2005, 5.48.1.

4.2.11
data type
set of r¢presentable values

[SOUR(QE: ISO/IEC 9075-1:2011, 3.1.1.4]

4.2.12
described domain

domain|(4.2.15) that is specified by a description (4.2.13) or specification such as a rule, a procedure, o}
arange|(i.e. interval)

Note 1 tp entry: May also.bé)known as a non-enumerated domain or a continuous domain.
Note 2 tp entry: Adapted from ISO/IEC 11179-3:2013.

4.2.13
description

property/of an information model element (4.2.25) that is a statement explaining the significance of thig
informatiommodetetement-to-the businessand/fororgantsationthat isthesubjectof thisinformatior

model (4.2.24)

Note 1 to entry: May also be known as a significance statement.

4.2.14
diagram
technical document showing part of an information model (4.2.24) using graphical symbols

Note 1 to entry: A model can consist of one or more diagrams.

Note 2 to entry: Adapted from ISO 29845:2011.

4 © ISO/IEC 2015 - All rights reserved
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4.2.15
domain
collection (4.2.8) of values from which the instance of an attribute (4.2.4) must take its value

Note 1 to entry: A domain provides a set of business validation rules, format constraints, and other properties for
one or more attributes.

Note 2 to entry: The term domain is used in this part of ISO/IEC 19763 purely in the sense that the term is
used in modelling information requirements using techniques such as entity-relationship modelling and object
oriented modelling. The term should not be confused with its use in contexts such as “business domain” and
domain of discourse”.

#1.2.16
bntity
Concrete or abstract thing that exists, did exist, or might exist about which information‘may ne¢d to be
neld in support of business operations

Note 1 to entry: Some information modelling methods (4.2.27) use entity for their main information modelling
Fonstruct, whilst others use entity type (4.2.21); in this part of ISO/IEC 19763 the term entity type is used in
breference to entity.

Note 2 to entry: Can also be known as an entity instance (in those information'modelling methods that uge entity
or their main information modelling construct) or an object (4.2.34) (in‘those information modelling methods
hat use object class (4.2.35) for their main information modelling construct).

Note 3 to entry: Adapted from ISO/IEC 11179-3:2013.

#.2.17
entity relationship model
nformation model (4.2.24) based on entity types (4.2.22) and their attributes (4.2.4) and relationships|(4.2.37)

1.2.18
entity role
role that an entity type (4.2.21) is playing.in a relationship (4.2.37)

#.2.19
entity specialisation hierarchy
means by which instances of an entity type (4.2.21) can be classified or specialised

Note 1 to entry: Can also be(khown as an entity generalisation hierarchy, an entity subtype hierarchy, gn entity
ype classification or an entity classification.

#1.2.20

bntity subtype
bubset of the instances of an entity type (4.2.21), known as the supertype, that share common atfributes
4.2.4) andjferrelationships (4.2.37) distinct from other subsets

Note 1 to-entry: Can also be known as a subtype, an object subclass, or a subclass.

2.21

E ST T T TITUN

Cnlll.y Ly PC

set of characteristics common to a collection (4.2.8) of entities (4.2.16) that are instances of the type

Note 1 to entry: Some information modelling methods (4.2.27) use entity type for their main information modelling
construct, whilst others use entity. In this part of [ISO/IEC 19763, the term entity type is used in preference to entity.

Note 2 to entry: Can also be known as an entity (in those information modelling methods that use entity for their
main information modelling construct) or an object class (4.2.35) (in those information modelling methods that
use object class for their main information modelling construct).

© ISO/IEC 2015 - All rights reserved 5
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4.2.22
enumerated domain
domain (4.2.15) that is specified by a list of all its valid values (4.2.46)

Note 1 to entry: Can also be known as a discrete domain.
Note 2 to entry: Adapted from ISO/IEC 11179-3:2013.

4.2.23

foreign key attribute

key attribute (4.2.28) whose value contributes in some way to the identification of the one related
instance of that entity type (4.2.21) involved in the associated relationship end (4.2.37)

Note 1 t¢ entry: A foreign key attribute provides or contributes to an alternative representation of the relationshiy
(4.2.37)|concerned. Its value must be drawn from the domain (4.2.15) of the corresponding key attribtite of the
related ¢ntity type.

4.2.24
informption model
graphidal and textual representation of entities (4.2.16) and the relationships (4¢2.37) between them

Note 1 o entry: Can also be known as a data model, a conceptual data model,-alggical data model, an entit)
relation§hip model (4.2.17), an object class diagram, or a database definition.

4.2.25
informpation model element
element of an information model (4.2.24) that can be represented¢graphically and/or textually

Note 1 tg entry: Typical information model elements are entity types(4.2.21), relationship ends (4.2.37), and uniqué
identifiel's (4.2.44).

4.2.26
informption modelling language
language or notation that is used to model information requirements in an information model (4.2.24)

4.2.27
informpation modelling method

approath to developing an information model (4.2.24) using a particular information modelling
language (4.2.26)

4.2.28
key attribute

attribute (4.2.4) whose yalue contributes in some way to the identification of individual instances of thg
host entity type (4.2.22) o1 of some related entity type

4.2.29
link phirase

statemg¢nt that-explains the nature, expressed in business terms, of a relationship (4.2.37) from the
perspe¢tiveof one of the associated entity types (4.2.21)

4.2.30
maximum cardinality
statement of the maximum number of elements that can exist in a collection (4.2.8)

4.2.31
minimum cardinality
statement of the minimum number of elements that can exist in a collection (4.2.8)

4.2.32

native Kkey attribute

key attribute (4.2.28) whose value contributes in some way to the identification of individual instances
of the host entity type (4.2.21)

6 © ISO/IEC 2015 - All rights reserved
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4.2.33
non-key attribute

attribute (4.2.4) that is not the unique identifier or an element of a composite unique identifier (4.2.44) of an
entity type (4.2.21), or whose value is fully independent of all relationships (4.2.37) or other attributes (4.2.4)

4.2.34
object
anything perceivable or conceivable

Note 1 to entry: Adnphﬂd from IS0 1087-1:2000 311

.2.35
bbject class

lescription (4.2.13) of a set of objects (4.2.34) that share the same attributes (4.2.4), operations, njethods,
ssociations (4.2.2), and semantics

Note 1 to entry: Adapted from ISO/IEC 11179-3:2013, 3.1.5.

#.2.36
bbject class model

nformation model (4.2.24) based on object classes (4.2.35) and their attributes (4.2.4) and associations (4.2.2)

#.2.37

relationship
bet of characteristics common to a collection (4.2.8) of conngctions between instances of two ¢r more
bntity types (4.2.21), or between instances of one entity type-and other instances of the same entjty type

Note 1 to entry: Can also be known as an association (4.2:2) ' when the information model (4.2.24) is baged upon
bbject classes (4.2.35).

#.2.38
relationship end

part of the definition of a relationship (4:2.37) as seen from a given entity type (4.2.21) which is
known as the host

Note 1 to entry: Can also be known as'amrassociation end when the information model (4.2.24) is based up¢n object
Flasses (4.2.35).

#.2.39
relationship end group

ttatement that links one or more relationship ends (4.2.37) to their host entity type (4.2.21) sych that
they are mutually exclusive

Note 1 to entry:{Th€ most common case is where the ‘group’ comprises of just one relationship end.

#4.2.40
relationship end unique identifier element

Lniqueidentifier element (4.2.45) that is a statement that a particular relationship end (4.2.38) is g part of
h particular unique identifier (4.2.44)

4.2.41
row

sequence of values in a table (4.2.43), one for each column (4.2.9) of the table

Note 1 to entry: Within this part, this definition applies only to the registration of database structures that
conform to the SQL Core specification as described in ISO/IEC 9075-2:2011.

© ISO/IEC 2015 - All rights reserved 7
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4.2.42
schema
persistent, named collection of descriptors for objects (4.2.34) in a database

Note 1 to entry: Within this part, this definition applies only to the registration of database structures that
conform to the SQL Core specification as described in ISO/IEC 9075-2:2011.

Note 2 to entry: Adapted from ISO/IEC 9075-1:2011.

4.2.43
table
basic cdnstruct used to represent data in the SQL database language

Note 1 fo entry: Within this part, this definition applies only to the registration of database struectyr€s tha
conforn] to the SQL Core specification as described in ISO/IEC 9075-2:2011.

4.2.44
unique|identifier

statemé¢nt that the values of a specified set of attributes (4.2.4) and/or relationshipends (4.2.38) ars
sufficient to uniquely identify an instance of an entity type (4.2.21)

Note 1 tp entry: Can also be known as a key or a unique key.

4.2.45
unique{identifier element

statemé¢nt that a particular attribute (4.2.4) or a particular relgtionship end (4.2.38) is a part of 3
particular unique identifier (4.2.44)

4.2.46
valid value
one of the explicit set of permitted values that comprise an enumerated domain (4.2.22)

4.2.47
validation rule
statemgnt of the validation that may be applied to a described domain (4.2.12)

Note 1 tp entry: This can be a reference to a data type (4.2.11) to be applied to attributes (4.2.4), a range of valueq
or a ‘forfnat mask’, or any other expression.that constrains the domain (4.2.15).

4.3 Abbreviated terms
IRI
Internafionalized Resource Identifier
MFI Cofe and mapping

ISO/IE( 19763310, Information technology — Metamodel framework for interoperability (MFI) — Part 10
MFI Core sodel and basic mapping

MFI Information model registration

ISO/IEC 19763-12, Information technology — Metamodel framework for interoperability — Part 12:
Metamodel for information model registration

MDR Metamodel

ISO/IEC 11179-3:2013, Information technology — Metadata registries (MDR) — Part 3: Registry metamodel
and basic attributes

8 © ISO/IEC 2015 - All rights reserved
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5 Structure of MFI Information model registration

5.1 Overview of MFI Information model registration

Figure 1 shows the metamodel for the registration of information models developed using the common
diagramming techniques and notations listed in Clause 1 above. This metamodel can also be used for
registering database structure specifications that conform to the SQL Core specification.

expressed_{ nformation_Model diagram_ [~
Information_Modelling_Language |1..1 model - 1.1 model_element| Diagram
. Sjname [1..1] o . <] jlame [1..1]
name [1..1] describing_ 0.. containing_ 14
language context [0..1] model
Entity_Type sontaining_
= 1.* diagram
name [1..1] entity tyPe P
L 4  type,. .
description [0.1] model, elément
described_ @ 1.1 described_ 9 1..1 described_ 1.1 described_91..1 described_ 91..1 subtype_|[1.*
entity_type entity_type entity_type entity_type entity_type entity_type
general_ classification_
constraint_ identifier_ characteristic_ scheme_ containing_
0..*| partial_description 0..* | partial_description 0..* | partial_description 0..* | partial/deseription 0..* | hierarchy
General_Constraint Unique_ldentifier Attribute discriminated | Entity Specialisation_
specification [1..1] primary_indicator [0..1] name [1..1] 0.1 hierarchy Hierarchy
— minimum_cardinality [0..1] completeness_indicator [1..1]
containing_ ¢ 1.1 maximum_cardinality [0..1] category_ 0.4 exélusivity_indicator [1..1]
unique_ d ipti 0.1 discriminator N ,tyf
identifier escription [0..1] description [0..1]
constrained_|0..* represented_ @ 1.1
identifier_ attribute hierarchy
element_
; sania_l_r Non 0..1| constraint
..* | description s /
- — Key_Attribute Domain
Unique_Identifier_ pa———
Element bl
Key_Attribute | | d¢serption [0-1]
AN |
subject_|1..1 PN Described_Domain
attribute validation_rule [0..1]
0. | objest Enumerated_Domain
H Attribute_Unique_ldentifier_ containing_ ¥ 1.1
Element domain
constrained_
2.* [value
! Native_Key_Attribute !- Valid_Value
literal [1..1]
Foreign_Key_Attribute |
rank [1..1] 0..* | partial_representation
Entity_Specialisation_Hierarchy_Foreign_Key_Attribute I
- - " L |
—.~/Relationship_End_Unique_
Identifier_Element Relationship_End_Foreign_Key_Attribute I
| |
object|0..* partial_|0..*
representation
subject_ represented_
1..1 | relationship_end  1..1 g relationship_end
relationship_end_ Relationship_End
group__p_arlial_ minimum_cardinality [1..1]
0.." | description mutually_exclusive_ | maximum_cardinality [1..1] containing_ - " containing_
: f 1.1 component | link_phrase [0..1] 2.* relationshi Relationship 0.* diagram
| Relationship_End_Group |- P entib, role [0.1] - 13 pr— - 9
L Joontaining_group 1..* | collection_type [0..1] contained_ 11 identifying_indicator [0..1] [re@tonship_ — 1.*
agaregation indicator [0..1] relationship_end model_element
composition_indicator [0..1]
associative_indicator [0..1]

Figure 1 — Metamodel of MFI Information model registration

The metamodel for information model registration comprises the following metaclasses:
— Attribute
— Attribute_Unique_ldentifier_Element, a subclass of Unique_Identifier_Element

— Described_Domain, a subclass of Domain
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— Diagram

— Domain

— Entity_Specialisation_Hierarchy

— Entity_Specialisation_Hierarchy_Foreign_Key_Attribute, a subclass of Foreign_Key_Attribute

— Entity_Type

q1 N : A | £ =
- Enulllcl dtUu_UUllldlll, d SUDCIdSS Ul DUIIdIIT

— Foreign_Key_Attribute, a subclass of Key_Attribute

— General_Constraint

— Infprmation_Model

— Infprmation_Modelling_Language

— Key_Attribute, a subclass of Attribute

— Native_Key_Attribute, a subclass of Key_Attribute

— Non_Key_Attribute, a subclass of Attribute

— Relationship

— Relationship_End

— Relationship_End_Foreign_Key_Attribute, a subclass of Foreign_Key_Attribute
— Relationship_End_Group

— Relationship_End_Unique_Identifier_Element, a subclass of Unique_ldentifier_Element
— Unjque_Identifier

— Unjque_Identifier_Element

— Valid_Value

The mefamodel is described in detail in Annex A (informative). Detailed specifications of the metaclasseq
are proyided in Clause 5.3 below.

5.2 Association between MFI Information model registration and MFI Core and mapping

The asspciationgbgtween the metaclasses in MFI Information model registration and the metaclasses iy
MFI Cofe and mapping are shown in Figure 2.
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Modelling_Language 1.1 0. Model 0.* 0.* Model_Element
(from MFI Core and mapping) (from MFI Core and mapping) (from MFI Core and mapping)
/\

|Information_ModeIIing_Language| | Information_Model I Entity_Type Relationship
—| Relationship_End_Group |
Legend A\ Attribute
Relationship_End
o Described_Domain
specialisation of metaclasses Non_Key_Attribute _l Entity_Specialisation_Hierarchy |
Enumerated_Domain - —
Rey_ATiribute

—i Unique_ldentifier

~‘ Unique_Identifier_Element I

NOTE: Metaclasses whose names are italicized are abstract metaclasses Native_Key_Attribute

| Foreign_Key_Attribute Attribute_UniqueNdehfifier_Elemer]

|

T

Relationship~End_Unique_ldentifier|

| Element ‘

I Entity_Specialisation_Hierarchy_Foreign_Key_Attribute

I Relationship_End_Foreign_Key_Attribute Valid_Value

General_Constraint

Figure 2 — The associations between MFI Information modelregistration and MFI Cor
mapping

nformation_Modelling_Language in MFI Information muedel registration is a specialisatior
bubclass of) Modelling_Language in MFI Core and mapping.

nformation_Model in MFI Information model registration is a specialisation of Model in MFI C
mapping.

All the remaining metaclasses are specialisations of Model_Element in MFI Core and mapping.

['he association between Information_Model and Information_Modelling_ Language in MFI Info}
model registration is a specialisation.pf the association between Model and Modelling_Languag
Core and mapping.

[he association between Infermation_Model and Diagram in MFI Information model registrat
bpecialization of the association between Model and Model_Element in MFI Core and mapping.

p and

of (or

ore and

mation
b in MFI

ion is a

© ISO/IEC 2015 - All rights reserved

11


https://standardsiso.com/api/?name=a5744782cbb21df4ae882efeae2aa5ef

ISO/IEC 19763-12:2015(E)

5.3 Metaclasses in MFI Information Model Registration

5.3.1 Attribute

Attribute is an abstract metaclass each instance of which represents a representation of a particular
attribute. The Attribute metaclass may be used to register information about a column in a database

structufmmmmmmmummmm%
Superclass

Model_Hlement (from MFI Core and mapping)

Attribuge DataType Multiplicity Description
name String 1.1 A name for this attribute.
minimufn_ String 1.1 A statement of the minimummnumber of occurrences of
cardinality values of this attribute for anyparticular instance of
the associated entity type. In most circumstances this
will be ‘0’ (indicating that the attribute is optional) or
‘1’ (indicating that thie attribute is mandatory).
maximujm _ String 0.1 A statement of thie maximum number of occurrences
cardinality of values of€his’attribute for any particular instance
of the assegiated entity type. In most information
modellinng'methods this is not specified.
descriptfion String 0..1 A statement that explains the significance of this
attribute to the business and or organisation that is
the subject of this information model.
Referernce Class Multiplicity Description Inverse Precedence
describgd_ Entity_Type 1.1 The entity type  characteristic_ No
entity_type instances which  partial_
are qualified, description
identified,
classified,
quantified or
whose state is
otherwise
expressed by
this attribute.
constraint Domain 0.1 The domain constrained_ No
which acts as a attribute
constraint on
the values taken
by this
attribute.
discriminated_  Entity_ 0..1 The entity category_ No
hierarchy Specialisation_ specialisation discriminator
Hierarchy hierarchy for
which this
attribute is the
category
discriminator.
12 © ISO/IEC 2015 - All rights reserved
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Attribute_Unique_Identifier_Element is a metaclass each instance of which represents a particular
attribute unique identifier element.

Superclass
Inigue Identifier Elomant
nigueldentifier Element
Attribute DataType Multiplicity Description
None]
Reference Class Multiplicity Description Inverse Precedenfce
bubject_ Key_Attribute 1.1 The native key object No
httribute attribute that is

5.3.3 Described_Domain

Hescribed domain.

used as this
unique identifier
element.

Described_Domain is a metaclass each instance of which'tepresents a representation of a particular

Buperclass

Domain

Attribute DataType Multiplicity Description

Falidation_rule String 0 A statement of the validation that may be
applied to this domain. At its simplest it mgay
just be a statement of the data type that may
be applied to attributes. It might show
upper and lower bounds of a range of
values. It might be a ‘format mask’. Or, it
may be any combination of these.

Reference Class Multiplicity Description Inverse Precedé¢nce

None]

© ISO/IEC 2015 - All rights reserved 13
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5.3.4 Diagram

Diagram is a metaclass each instance of which represents a representation of a particular diagram. The
Diagram metaclass may be used to register information about a schema in a database structure that
conforms to the SQL Core specification as described in ISO/IEC 9075-2:2011.

Superclass

Model_Element (from MFI Core and mapping)

Attribuge DataType Multiplicity Description
name String 1.1 A name by which this diagram is known.
Referernce Class Multiplicity Description Inverse Precedénce
containing_ Information_ 1.1 The information diagram_model_ ANo
model Model model of which element

this diagram is a

part
entity_type_ Entity_Type 1.* The set of entity containing_ Yes
model_¢lement types which modet

comprise this

information

model.
relationghip_ Relationship  0..* The set of containing_ Yes
model_dlement relationships model

which comprigse

this information

model,
5.3.5 |[Domain
Domair is an abstract metaclass each instance of which represents a representation of a particula
domain. The Domain metaclass may b¢ used to register information about a data type in a database

structu[e that conforms to the SQL Core specification as described in ISO/IEC 9075-2:2011.
Superclpass

Model_Hlement (from MFI Coré and mapping)

Attribuge DataType Multiplicity Description
name String 1.1 A name by which this domain is known.
descriptfion String 0.1 A statement that explains the significance of this

domain to the business and or organisation that is
the subject of this information model.

Reference Class Multiplicity Description Inverse Precedence
constrained_ Attribute 0.* The set of attributes constraint Yes
attribute whose values are

constrained by this

domain.
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Entity_Specialisation_Hierarchy is a metaclass each instance of which represents a representation of a
particular entity specialisation hierarchy.

Superclass

Model_Element (from MFI Core and mapping)

Attribute DataType Multiplicity  Description
fompleteness_ Boolean 1.1 An indicator that specifies whether the instances 6fthe
ndicator associated entity subtypes that form this particular
entity specialisation hierarchy are the complete set ¢f the
instances of the entity type that is the supertype or hot.
exclusivity_ Boolean 1.1 An indicator that specifies whethep the instances of the
ndicator associated entity subtypes that form this particular entity
specialisation hierarchy are mutually exclusive or ngt.
Hescription String 0..1 A statement that describesthe purpose or the classification
of this particular entity specialisation hierarchy.
Reference Class Multiplicity  Description Inverse Precedence
Hescribed_ Entity Type 1.1 The entity typ€ whose classification_  No
bntity_type instancesare lassified scheme_
or specialised by this partial_
entityspecialisation description
hierarchy.
bubtype_ Entity_Type 1.* The set of entity types containing_ Yes
bntity_type that are the entity hierarchy

subtypes that comprise
this entity specialisation

hierarchy.
Category_ Attribute 0.1 The attribute that is the discriminated_ Yes
liscriminator category discriminator hierarchy
for this entity
specialisation hierarchy.
bartial_ Entity_ 0.* The set of foreign key represented_ Yes
epresentation Specialisation_ attributes that in hierarchy
Hierarchy_ sequence represent this
Foreign_ entity specialisation
Key_ hierarchy.
Attribute

© ISO/IEC 2015 - All rights reserved 15
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5.3.7 Entity_Specialisation_Hierarchy_Foreign_Key_Attribute

Entity_Specialisation_Hierarchy_Foreign_Key_Attribute is a metaclass each instance of which represents
a particular entity specialisation hierarchy foreign key attribute.

Superclass

Foreign_Key_Attribute

Attribute DataType Multiplicity Description
[None]
Reference Class Multiplicity Description Inverse Precedence
represented_  Entity_ 1.1 The entity specialisation ~ partial_ No
hierarclly Specialisation_ hierarchy which has the representation
Hierarchy entity supertype which is
represented by this
foreign key attribute
along with others in
sequence.

5.3.8 |Entity_Type

Entity_Type is a metaclass each instance of which represents a representation of a particular entity type
The Entity_Type metaclass may be used to register information{about a table in a database structursg

that cofoorms to the SQL Core specification as described in ISO/IEC 9075-2:2011.
Superclpass

Model_Hlement (from MFI Core and mapping)

Attribuge DataType Multiplicity  Description
name String 1.1 A name by which this entity type is known.
descriptfion String 0.1 A statement that explains the significance of this entity type

to the business and or organisation that is the subject of this
Information Model.

Referernce Class Multiplicity  Description Inverse Precedence
containing_ Diagram 1.1 The diagram which entity_type_ No
diagram includes this entity model_ element

type.
classifichtion_ _Enhtity_ 0.* The set of entity described_ Yes
scheme | Specialisation_ specialisation entity_type
partial_ Hierarchy hierarchies that are
descriptiion. used to classify

instances of this entity

type.
containing_ Entity_ 0.* The set of entity subtype_ No
hierarchy Specialisation_ specialisation entity_type

Hierarchy hierarchies which

include this entity
type as a subtype.
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characteristic_ Attribute The set of attributes described_ Yes
partial_ that are used to entity_type
description qualify, identify,
classify, quantify or
express the state of
any instance of this
entity type.
relationship_  Relationship_ The set of relationship described_ Yes
end_group End_Group end groups each of entity type
bartial_ which has this entity
Hescription type as their host
entity type.
dentifier_ Unique_ The set of unique described_ Yes
bartial_ Identifier identifiers that entity_type
Hescription uniquely identify an
instance of this entity
type
beneral _ General_ The set of general described_ Yes
onstraint_ Constraint constraints that apply .. (entity_type
bartial_ to instances of this
Hescription entity type.

© ISO/IEC 2015 - All rights reserved
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5.3.9

Enumerated_Domain

Enumerated_Domain is a metaclass each instance of which represents a representation of a particular
enumerated domain.

Superclass
Domain
Attribute DataType Multiplicity Description
[None]
Reference Class Multiplicity Description Inverse Precedence
constrajned_ Valid_Value 2.%* The set of valid containing_ Yes
value values that domain
comprise this
discrete domain.
5.3.10 |Foreign_Key_Attribute
Foreign_Key_Attribute is an abstract metaclass each instance of which représents a representation of ¢
particular foreign key attribute.
Superclpass
Key_Atttibute
Attribuge DataType Multiplicity Description
rank Integer 1.1 A statement of the position of this foreign key attribute in the
foreign’key of which it is a part.
Referernce Class Multiplicity Description Inverse Precedence
[None]
5.3.11 |General_Constraint
General_Constraint is a metaclass each instance of which represents a representation of a particula
general|constraint.
Superclpass
Model_Hlement (from-MFI Core and mapping)
Attribuge DataType Multiplicity  Description
specificption String 1.1 A statement of that formally specifies this constraint.
Reference Class Multiplicity  Description Inverse Precedence
described_ Entity Type 1.1 The entity type that general_ No
entity_type is constrained by this constraint_
constraint. partial_
description

18
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5.3.12 Information_Model

Information_Model is a metaclass each instance of which represents a representation of a particular
information model. The Information_Model metaclass may be used to register information abouta catalog
in a database structure that conforms to the SQL Core specification as described in ISO/IEC 9075-2:2011.

Superclass

Model (from MFI Core and mapping)

Attribute DataType Multiplicity Description

hame String 1.1 A name by which this information model is known.

Context String 0..1 A description of the universe of discourse coyvered by this
information model.

Reference Class Multiplicity Description Inverse Precederice

Hescribing_ Information_  1..1 The information expressed_ No

anguage Modelling_ modelling language in model

Language which this model is

expressed.

Hiagram_ Diagram 1.* The set of diagrams containing_  Yes

model_ which comprise-this model

blement informationdnodel.

5.3.13 Information_Modelling_Language

nformation_Modelling_Language is a metaclass‘each instance of which represents a representption of
h particular information modelling language.

Buperclass

Modelling_Language (from MFI Core and mapping)

Attribute DataType Multiplicity = Description
hame String 1.1 A name by which this information modelling langyage is
known.
Reference Class Multiplicity = Description Inverse Precedernce
expressed_model )™ Information_  0..* The set of describing_ Yes
Model information language

models that are
expressed in this
language.

44 17 Adedaal 4=
D 17 QCTY _AlNIoutc

Key_Attribute is an abstract metaclass each instance of which represents a representation of a particular
key attribute.

Superclass

Attribute
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Attribute DataType Multiplicity Description
[None]
Reference  Class Multiplicity Description Inverse  Precedence
object Attribute_ 0.* The set of attribute subject_  Yes
Unique_ unique identifier elements attribute
Identifier_ for which this key
Element attribute acts as such a

unique identifier element.

5.3.15 |Native_Key_Attribute

Native_|Key_Attribute is a metaclass each instance of which represents a representation of a particulat
native ey attribute.

Superclass

Key_Atttibute

Attribute DataType Multiplicity Description

[None]

Refererjce  Class Multiplicity Description Inverse Precedence
[None]

5.3.16 |Non_Key_Attribute

Non_Kedy_Attribute is a metaclass each instanee of which represents a representation of a particula
non-key attribute.

Superclass
Attribute
Attribuge DataType Multiplicity Description
[None]
Refererlce Class Multiplicity Description Inverse Precedence

[None]

5.3.17 |Relationship

Relationshipisametaclasseachinstance of whichrepresentsarepresentation ofaparticularrelationship.
Superclass

Model_Element (from MFI Core and mapping)

Attribute DataType Multiplicity Description

name String 0.1 A name by which this relationship is known. Some information
modelling methods do not provide such a name.
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identifying_  Boolean 0.1 If this relationship is a binary ‘one-to-many’ relationship, an

indicator indicator that specifies whether this relationship provides part
(or all) of the primary unique identifier for the entity type that is
at the ‘many’ end of the relationship or not. Not all information
modelling methods recognise this concept.

Reference Class Multiplicity Description Inverse Precedence

containing_  Diagram 1.1 The diagram which relationship_model_  No

diagram includes this element
relationship.

Contained_ Relationship_ 2..* The set of relationship ~ containing_ Yes

relationship_ End ends that comprise relationship

end this relationship.

Buperclass

Attribute

minimum_
Cardinality

maximum_
Cardinality

ink_phrase

bntity role

5.3.18 Relationship_End

DataType

String

String

Strifig

String

Model_Element (from MFI Core and mapping)

Multiplicity

1.1

1.1

0.1

0.1

Relationship_End is a metaclass each instance of which represents a particular relationship end|

Description

A statementéf the minimum number of instances of tle asso-

ciated entity type (through the associated relationshi
group) that must participate in the relationship of wh
relationship end is a part. In most circumstances this

b end
ch this
will be

‘0" findicating that the entity type has optional participation)

or ‘1’ (indicating that the entity type has mandatory p,
pation).

A statement of the maximum number of instances of t
ciated entity type (through the associated relationshi
group) that may participate in the relationship of whi
relationship end is a part. In most circumstances this
‘1’ (indicating that one and only one entity type may p
ipate) or *’ (indicating that an unspecified number of
types may participate).

A statement that explains the nature of the relationsh
which this relationship end is a part from the perspec
the associated entity type (through the associated rel
tionship end group). This is normally expressed in bu
terms. Not all information modelling methods recogn
concept.

A statement that explains the role that the associated

Artici-

he asso-
b end

th this
will be
artic-
entity

p of
tive of
i_
iness
se this

entity

S

collection_
type

String

0.1

© ISO/IEC 2015 - All rights reserved
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playing in the associated relationship. Not all information

modelling methods recognise this concept.

A statement as to whether the instances of the associated
entity type (through the associated relationship end group)

are considered to be a ‘set’, a ‘bag’ (or ‘multiset’), a ‘lis

t’oran

‘array’. Most information modelling methods do not recognise

this concept.
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aggregation_ Boolean 0.1 An indicator that specifies whether the instance of the asso-

indicator ciated entity type (through the associated relationship end
group) is considered to be an aggregation of the instances of
the other entity type participating in the relationship (identi-
fied through the associated relationship and relationship end
group) or not. Most information modelling methods do not
recognise this concept.

composition_ Boolean 0..1 An indicator that specifies whether the instance of the asso-
indicato ciated entity type (through the associated relationship end
group) is considered to be a composition of the instances of
the other entity type participating in the relationship (identi-
fied through the associated relationship and relationship-end
group) or not. Most information modelling methodsdo-hot
recognise this concept.

associatjive_ Boolean 0.1 An indicator that specifies whether the instahce of the asso-
indicatolr ciated entity type (through the associated'relationship end
group) is an associative entity type ormot. Most information
modelling methods do not recognise’this concept.

Reference Class Multiplicity Description Inverse Precedence
containing_ Relationship 1.1 The relationship of contained_ No
relationfhip which this relationship, relationship_
end is a part. end
containing_ Relationship_ 1..1 The relationshipend mutually_ No
group End_ group of which<this exclusive_
Group relationship i$ one of the component

relationship ends each of
which issmutually
exclusive with others in

the group.
partial_ Relationship_ 0..* The set of foreign key represented_  Yes
represefntation  End_Foreign_ attributes that in relationship_
Key_Attribute sequence represent this end

relationship end.

object Relationship_ (0.;* The set of relationship subject_ Yes
End_Unique/, end unique identifier relationship_
Identifier elements for which this end
Element relationship end acts as
such a unique identifier
element.

5.3.19 |Relationship_End_Foreign_Key_Attribute

Relatiopship End_Foreign_Key_Attribute is a metaclass each instance of which represents a particulaf

3 s d £ 3 1 ila
relatior STHp RGO eIg i ey attrtotte:

Superclass
Foreign_Key_Attribute
Attribute DataType Multiplicity Description

[None]
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Reference  Class Multiplicity Description Inverse Precedence
represented_ Relationship_End 1..1 The relationship partial_ Yes
relationship_ end which is, along representation
end with others in

sequence,

represented by this

foreion ke

ls) J
attribute.

6.3.20 Relationship_End_Group

Relationship_End_Group is a metaclass each instance of which represents a partictlar relationghip end
roup.

Buperclass

Model_Element (from MFI Core and mapping)

Attribute DataType Multiplicity Description
None]
Reference  Class Multiplicity Description Inverse Precedence
lescribed_  Entity_Type 1.1 The entitytype relationship_ No
bntity_type (the host entity end_group_

type)that is partial_description

related to other

éntity types

through this

relationship end

group.
mutually_ Relationship_ 1.* The set of containing_group Yes
bxclusive_ End relationship ends
Component that form part of

this group and are
mutually exclusive
with each other.

5.3.21 Relationship_End_Unique_ldentifier_Element

Relationship_End_Unique_ldentifier_Element is a metaclass each instance of which reprepents a
barticularrelationship end unique identifier element.

Buperclass

Unique_Identifier_Element
Attribute DataType Multiplicity Description

[None]
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Reference Class Multiplicity Description Inverse Precedence
subject_ Relationship_End 1..1 The relationship  object Yes
relationship_ end that is used
end as this unique

identifier

element.
5.3.22 |Unique_Ildentifier

Unique|Identifier is a metaclass each instance of which represents a representation of a particulaj

unique fjdentifier.
Superclass

Model_Hlement (from MFI Core and mapping)

Attribuge DataType Multiplicity
primary] Boolean 0.1
indicatofr

Reference Class Multiplicity
describdd_ Entity_Type 1.1
entity_type

identifidr_ Unique_ 1.*

element| Identifier_

partial_ Element

descriptfion

5.3.23 |Unique_Identifier_Elemént

Description

An indicator that specifies whether this unique identifier
is the primary unique identifier of the associated entity or
not. Some information modelling methods do not recognise

this concept.
Description

The entity type whose
instances.can be
uniquély identified by
thisinique identifier.

The set of unique
identifier elements that
comprise this unique
identifier.

Inverse Precedence
identifier_ No

partial_

description

containing_  Yes
unique_
identifier

Unique]Identifier_Element isTan abstract metaclass each instance of which represents a representatior

of a particular unique idertifier element.
Superclass

Model_Hlement (from MFI Core and mapping)

Attribuge DataType Multiplicity Description
[None]
Reference Class Multiplicity = Description Inverse Precedence
containing_ Unique_ldentifier 1..1 The unique identifier of identifier_ No
unique_ which this unique element_
identifier identifier elementis a partial_
part. description
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Valid_Value is a metaclass each instance of which represents a representation of a particular valid value.

Superclass

Model_Element (from MFI Core and mapping)

Attribute DataType Multiplicity Description
Tteral String T.T The actual permitted value. In a plattorm independént

model it will probably be the concept, for examplé,*Male’.
In a platform specific model it will probably be the dode, for
example, ‘M’ or ‘0.

Reference Class Multiplicity Description Inverse Precedé¢nce

Containing_ Enumerated_ 1.1 The enumerated constrained_ No

Homain Domain domain of which value
this valid value is
one of the

permitted values.
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Annex A
(informative)

Description of the metamodel

Figure LT Tepeats the metamodel for the registration of information models, which 1S then describeq
in detaj'l

expressed_{ |nformation_Model diagram_["r;
Information_Modelling_Language |1..1 model - 1.1 model_elemept} Diagram
name [1..1] describing_ 0.* 222::)51['61]1] containing_ W, |reme 0.1
language " model
- ‘Containing_
Entity_Type 1.* diagram
name [1..1] Pty type P
L 4 _type_ .
description [0.1] model_element
described_ @ 1..1  described_ 9 1..1 described_ 1.1 described_91..1 described_ 91..1 subtype_ [1.*
entity_type entity_type entity_type entity_type entity_type entity_type,
general_ classification_/
constraint_ identifier_ characteristic_ schefne_ containing_
0..*| partial_description 0..* | partial_description 0..* | partial_description 0..* | partia[“description 0..* | hierarchy
General_@onstraint Unique_ldentifier Attribute discriminated_ Entity_§pecialisation_
specificatiof [1..1] primary_indicator [0..1] name [1..1] 0.1 hierarchy Hierarchy
— minimum_cardinality [0..1] gompleteness_indicator [1..1]
conLa:‘lir:;ng 1.1 maximum_cardinality [0..1] Z?Stsgrz?r(\;tor ' exclusivity_indicator [1..1]
identifier description [0..1] description [0..1]
constrained_|0..* represented_ @ 1.1
identifier_ attribute hierarchy
element_
; za“ia_'_f Non 0..1 | consfraint
..* | description oy -
- — Key_Attribute Domfiain
Unique_Identifier_ v
Element name [1..1]
Key_Attribute description [0..1]

T I__'YF—I
subject_[1..1

Described_Domain
attribute validation_rule [0..1]
0=+ labject Enumerated_Domain

Attribute_Unique_ldentifier_ containing_ ¥ 1.1

Element domain
constrained_
2.* [value
I Native_Key_Attribute I- Valid Value
I I literal [1..1]
Foreign_Key_Attribute |
rank [1..1] 0..* | partial_representation

Entity_Specialisation_Hierarchy_Foreign_Key_Attribute I
[ |

Relationship_End_Unique_

Identifier_Element Relationship_End_Foreign_Key_Attribute I
| |
object|0..* partial_|0..*
representation
subject_ represented_
1..1 | relationship_end  1..1 g relationship_end
Telationship_end_ Retationship—End
group__p_arlial_ minimum_cardinality [1..1]
0.." | description mutually_exclusive_ | maximum_cardinality [1..1] containing_ Rolationahi containing_
| Relationship_End_Group |4 component| link_phrase [0..1] 2.7 relationship d 0.* diagram
= = — n entity_role [0..1] " name [0..1] " " v
L Joontaining_group 1..* | collection_type [0..1] contained_ 4 1| identifying_indicator [0..1] [relatlonship_ 1.
aggregation_indicator [0..1] relationship_en: model_element
composition_indicator [0..1]
associative_indicator [0..1]

Figure A.1 — Metamodel of MFI Information model registration (repeated)

26 © ISO/IEC 2015 - All rights reserved


https://standardsiso.com/api/?name=a5744782cbb21df4ae882efeae2aa5ef

ISO/IEC 19763-12:2015(E)

Each information modelling language is a language or notation that is used to model information
requirements in an information model. In addition, each information modelling language:

may be the language used to express zero, one or more information models (each of which are
expressed models); not every information modelling language has to be used to express an
information model.

must have a name, which is a unique name by which this information modelling language is known.

Each information model is a graphical and textual representation of entities and the relationships

between them. In addition, each information model:

must be expressed in one and only one information modelling language (the describinglanguage).
must be comprised of one or more diagrams (each of which are diagram model elentents).
must have a name, which is a unique name by which this information modehis known.

may have a context which is a description of the universe of discourse covered by the model; not
every information model has to have a context.

Fach diagram is a technical document showing part of an information model using graphical symbols.
n addition, each diagram:

must be part of one and only one information model (the-containing model).
must be comprised of one or more entity types (each/of'which are entity type model elements).

may be comprised of zero, one or more relationships-(each of which are relationship model elements);
not every diagram has to be comprised of relationships.

must have a name, which is a unique name-by which this diagram is known.

Fach entity type is a set of characteristicsscommon to a collection of entities that are instances of the
'ype. In addition, each entity type:

must be part of one and only-one’diagram (the containing diagram).

may be further defined with zero, one or more entity specialisation hierarchies (each of which is a
classification schemepartial description); not every entity type has to be further defined with an
entity specialisation hierarchy.

may be used as-a-subtype in zero, one or more entity specialisation hierarchies; not every entity
type has to be used as a subtype in an entity specialisation hierarchy.

may be with instances described by values assigned to each of zero, one or more attributes [each of
whichis a characteristic partial description); not every entity type has to be defined with attyibutes.

may be related to others through zero, one or more relationship end groups (each of which is a
relationship end group partial description); not every entity type has to be related to others through
a relationship end group

may be with instances identified by zero, one or more unique identifiers (each of which is an
identifier partial description); not every entity type has to be defined with a unique identifier.

may be further constrained by zero, one or more general constraints (each of whichisageneral constraint
partial description); not every entity type has to be further constrained by a general constraint.

must have a name, which is a unique name by which this entity type is known.

may have a description, which is a statement that explains the significance of this entity type to the
business and or organisation that is the subject of this information model; not every entity type has
to have a description.
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Each entity specialisation hierarchy is a means by which instances of an entity type may be classified or
specialised. In addition, each entity specialisation hierarchy:

Each re]ationship is a set of characteristics common te\a collection of connections between instances of
two or

Each rejationship end is the part of the definition of a relationship as seen from a given entity type (the
host). Ihaddition, each relationship end:

28

must be a further description of one and only one entity type (the described entity type).

must be comprised of one or more entity types (each of which is a subtype within the classification
scheme).

may be categorised by zero or one attribute (the category discriminator); mostinformation modelling
methods do not recognise the concept of a categorising attribute so not every entity specialisation
hiefarchy has to be categorised by an attribute.

may be partially represented by zero, one or more entity specialisation hierarchy foreign’key
attributes; most information modelling methods do not recognise the concept of a represénting
entiity specialisation hierarchies using foreign keys so not every entity specialisation hierarchy has
to e represented by an entity specialisation hierarchy foreign key attribute.

mupt have a completeness indicator, which is an indicator that specifies whether’the instances of
the| associated entity subtypes that form this particular entity specialisation hierarchy are thg
complete set of the instances of the entity type that is the supertype or nott

mupt have an exclusivity indicator, which is an indicator that specifies-whether the instances of the
asspciated entity subtypes that form this particular entity specialisation hierarchy are mutually
exdlusive or not.

maj have a description, which is a statement that describes the/purpose or the classification of this
paifticular entity specialisation hierarchy; some information modelling methods do not recognise
thel concept of describing an entity specialisation hierarchy so not every entity specialisation
hiefarchy has to have a description.

ore entity types, or between instances of pfie entity type and other instances of the same entity
addition, each relationship:

mupt be part of one and only one diagramr-(the containing diagram).
must be comprised of two or more relationship ends (each of which is a contained relationship end)

maj have a name, which is a pame, which may not be unique within the information model, by which
this relationship is known;@ome information modelling methods do not provide such a name so not
evdry relationship has tg-have a name.

may have an identifyingindicator, which, if this relationship is a binary ‘one-to-many’ relationship, is ar
indjicator that specifies whether this relationship provides part (or all) of the primary unique identifier
for|the entity type that is at the ‘many’ end of the relationship or not; not all information modelling
methods reeoghise this concept so not every relationship has to have an identifying indicator.

must be part of one and only one relationship (the containing relationship).

must be mutually exclusive with other relationship ends within one and only one relationship end
group (the containing group).

may be represented by a sequence of zero, one or more relationship end foreign key attributes
(each of which is a partial representation); some information modelling methods do not represent
relationship ends by foreign key attributes so not every relationship end has be represented by a
sequence of relationship end foreign key attributes.
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— may be used as zero, one or more relationship end unique identifier elements (each of which is
an object); some information modelling methods do not use relationship ends as unique identifier
elements so not every relationship end has be used as a relationship end unique identifier element.

— must have a minimum cardinality, which is a statement of the minimum number of instances of
the associated entity type (through the associated relationship end group) that must participate
in the relationship of which this relationship end is a part; in most circumstances this will be ‘0’
(indicating that the entity type has optional participation) or ‘1’ (indicating that the entity type has
mandatory participation).

— must have a maximum cardinality, which is a statement of the maximum nGnber of
instances of the associated entity type (through the associated relationshipcend |group)
that may participate in the relationship of which this relationship end is a.part; in most
circumstances this will be ‘1’ (indicating that one and only one entity typermay partficipate)
or ' (indicating that an unspecified number of entity types may participate).

— may have a link phrase, which is a statement, normally expressed in business terms, that gxplains
the nature of the relationship of which this relationship end is a part from the perspective of the
associated entity type (through the associated relationship end group);.some information mgdelling
methods do not use link phrases so not every relationship end has\to*have a link phrase.

— may have an entity role, which is a statement that explains thefole that the associated entity type
(through the associated relationship end group) is playing.in the associated relationship; some
information modelling methods do not use entity role&o ot every relationship end has [to have
an entity role.

— may have a collection type, which is a statementias to whether the instances of the asdociated
entity type (through the associated relationship‘end group) are considered to be a ‘set’, a ‘bag’ (or
‘multiset’), a ‘list’ or an ‘array’; most informatioh modelling methods do not recognise this foncept
so not every relationship end has to have aicollection type.

— may have an aggregation indicator, which is an indicator that specifies whether the instance of
the associated entity type (through(the associated relationship end group) is considered tp be an
aggregation of the instances of the.¢ther entity type participating in the relationship (identified through
the associated relationship and-rélationship end group) or not; most information modelling methods
do not recognise this conceptso not every relationship end has to have an aggregation indicatgr.

— may have a compositieniindicator, which is an indicator that specifies whether the instance of the
associated entity type (through the associated relationship end group) is considered to be acomposition
of the instances of the other entity type participating in the relationship (identified thropgh the
associated relafigniship and relationship end group) or not; most information modelling methods do
not recognisé-this concept so not every relationship end has to have a composition indicator.

— may have an associative indicator, which is an indicator that specifies whether the instande of the
associated entity type (through the associated relationship end group) is an associative entjty type
orwot! most information modelling methods do not recognise this concept so not every relationship
ehd has to have an associative indicator.

-qf\r‘]f\ ralationchin and grannm ic 2 cttamantthat e Ana ar marg ralatinnchin nnr]c tothair ]’\I‘\Ct entlty

............... pepdarounisastatement that Haksone ormorerelationshipends o thelr hos
type such that they are mutually exclusive. The most common case is where the ‘group’ comprises just

one relationship end. In addition, each relationship end group:

— must be viewed from one and only one entity type (the described entity type).

— must be defined to include one or more relationship ends (each of which is a mutually exclusive
component).

Each attribute is a named characteristic of an entity type whose values serve to qualify, identify, classify,
quantify or express the state of an instance of an entity type. In addition, each attribute:

— must be either a key attribute or a non-key attribute, but not both.
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Each ndn-key attribute is an attribute thatisnotthe unique identifier or an element of a composite uniqus
identifipr of an entity type or whose value.jsfully independent of all relationships or other attributes.

Each kel attribute is an attribute whose value contributes in some way to the identification of individua
instancps of the host entity type ortef'some related entity type. In addition each key attribute:

Each ndtive keyattribute is a key attribute whose value contributes in some way to the identification of
individpal instances of the host entity type.

Each foféign key attribute is a key attribute whose value contributes in some way to the identificatior

must be defined to be part of the description of one and only one entity type (the described entity type).

may be assigned with values from zero or one domain (the constraint); some information modelling
methods do not recognise the concept of assigning a domain to an attribute so not every attribute
has to be assigned with values from a domain.

may be the category discriminator for zero or one entity specialisation hierarchy (the discriminated
hierarchy); most information modelling methods do not recognise the concept of a discriminating

or categorising attribute so not every attribute has to be a category discriminator for an entity
sppr‘inlicnfinn hiprnrr‘hy

mupt have a name, which is a unique name for this attribute; in some information modelling metheds
this will be unique within the entity type (in which case the entity type name must be concaténated
with the attribute name to gain model uniqueness) whilst in other information modelling method
thig will be unique within the information model.

may have a minimum cardinality, which is a statement of the minimum number\of occurrences
of yalues of this attribute for any particular instance of the associated erntity type; in mos!
cir¢umstances this will be ‘0’ (indicating that the attribute is optional) or, 1’ )(indicating that the
attribute is mandatory); some information modelling methods do not reCegnise the concept of
cardinality of attributes so not every attribute has to have a minimum ¢andinality.

maj have a maximum cardinality, which is a statement of the maximtm number of occurrences of
valpies of this attribute for any particular instance of the associated-éntity type; in most informatior
mofdelling methods this is not specified because it is assumed/that this the maximum cardinality is
‘1’; some information modelling methods do not recognise the concept of cardinality of attributes sa
notlevery attribute has to have a maximum cardinality.

may have a description, which is a statement that-éxplains the significance of this attribute ta
thel business and or organisation that is the subject of this information model; some information
mofelling methods do not recognise the conceptof descriptions for attributes so not every attribute
had to have a description.

must be either a native key-attribute or a foreign key attribute, but not both.

may be used as zero,«0ne or more attribute unique identifier elements; some attributes may not be
usdd as elements of Zunique identifier so not every key attribute has to be used as zero, one or more
attribute uniquesidentifier elements.

of the one refated Instance of that entity type Mvoived N the associated retationship end. I adadition,
each foreign key attribute:

must be either a relationship end foreign key attribute or an entity specialisation hierarchy foreign
key attribute, but not both.

must have a rank, which is a statement of the position of this foreign key attribute in the sequence of
the foreign key attributes that make up the foreign key of which this foreign key attribute is a part.

Each relationship end foreign key attribute is a foreign key attribute whose referenced attribute is in
an entity type that is related to the entity type for which this foreign key attribute is defined through a
relationship. In addition, each relationship end foreign key attribute must be part of a sequence forming
arepresentation of one and only one relationship end (the represented relationship end).

30
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Each entity specialisation hierarchy foreign key attribute is a foreign key attribute whose referenced
attribute in the entity supertype of the related entity specialisation hierarchy. In addition, each entity
specialisation hierarchy foreign key attribute must be part of a sequence forming a representation of
one and only one entity specialisation hierarchy (the represented hierarchy).

Each domain is a collection of values from which an instance of an attribute must take its value. A
domain provides a set of business validation rules, format constraints and other properties for one or
more attributes. In addition, each domain:

— musthe either a described domain or an enumerated domain _butnotboth

— may be a constraint on zero, one or more attributes (the constrained attribute).
— must have a name, which is a unique name by which this domain is known.

— may have a description, which is a statement that explains the significance-6fthis domain to the
business and or organisation that is the subject of this information mddel; some information
modelling methods do not recognise the concept of descriptions for domains so not every domain
has to have a significance statement.

Fach described domain is a domain whose values are not drawn from.ah ‘explicit list of valid vajues. In
hddition, each described domain may have a validation rule, whichris-a statement of the validatjon that
may be applied to this domain. Atits simplest this validation rulemay just be a statement of the data type
rhat may be applied to attributes. It might show upper and lower bounds of a range of values. [t might
be a ‘format mask’. Or, it may be any combination of these. Some information modelling methodf do not
recognise the concept of validation rules for domains so not'€very domain has to have a validatign rule.

Fach enumerated domain is a domain whose permitted values consist of an explicit list of valid| values.
n addition, each enumerated domain must be constrained to two or more valid values (each of which is
h constrained value).

Fach valid value is one of the explicit set of . permitted values that comprise an enumerated donpain. In
hddition, each valid value:

— must be for one and only one enumerated domain (the constraining domain).

— must have a literal, which, is-the actual permitted value; in a platform independent moddl it will
probably be the conceptfor example, ‘Male’ whilst in a platform specific model it will prohably be
the code, for example/"M’ or ‘0.

Fach unique identifieris a statement that the values of a specified set of attributes and/or relagionship
ends are sufficient toyiiniquely identify an instance of an entity type. In addition, each unique id¢ntifier:

— must be défiyied for one and only one entity type (the described entity type).

— mustbe’comprised of one or more unique identifier elements (each of which is an identifier glement
partial description).

- may have a prlmary 1nd1cator Wthh is an 1nd1cator that spec1f1es whether this umque 1entifier

methods do notrecognise this concept so not every unlque identifier has to have a primary indicator.

Each unique identifier element is a statement that a particular attribute or a particular relationship end
is a part of a particular unique identifier. In addition, each unique identifier element:

— mustbe either an attribute unique identifier element or a relationship end unique identifier element,
but not both.

— must be part of one and only one unique identifier (the containing unique identifier).
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Each attribute unique identifier elementis a unique identifier element thatis a statementthata particular
attribute is a part of a particular unique identifier. In addition, each attribute unique identifier element
must be a role played by one and only one key attribute (the subject attribute).

Each relationship end unique identifier element is a unique identifier element that is a statement that
a particular relationship end is a part of a particular unique identifier. In addition, each relationship
end unique identifier element must be a role played by one and only one relationship end (the subject
relationship end).

Each gpnprn] constraintis aconstraintontheinstancesofan pnfify type thatcannothbhe m(prnccpr] usin
any other constructs in the metamodel. In addition, each general constraint:

— muktbe defined to be part of the description of one and only one entity type (the described entity type)

— mupt have a specification, which is a statement that formally specifies this constraint.,
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Annex B
(informative)

Relationship of metaclasses to the MDR Metamodel

S explained in ISU/TEC 19763-10, instances of the metaciasses defined in this part of ISO/TEC 19
be extended by types such as defined in the MDR Metamodel as follows:

/63 can

Instances of Information_Modelling_Language may be extended as an Identified_Item and as a

Designatable_Item.

Instances of Information_Model may be extended as an Administered_Item an
Designatable_Item.

1l as a

Instances of Entity_Type may be extended as an Attached_Item and as’a Designatable_Item.

Instances of Entity_Specialisation_Hierarchy may be extendéd)as an Attached_Item and as a

Designatable_Item.

Instances of Relationship may be extended as an Attached’Item and as a Designatable_Ifem.

Instances of Relationship_End may be extended as atbAttached_Item and as a Designatable_Item.

Instances of Relationship_End_Group may be extended as an Attached_Item.

Instances of Attribute (and its subclasse$) “may be extended as an Attached_Item and as a

Designatable_Item.

Instances of Domain (and its subclasses) may be extended as an Attached_Item and as a

Designatable_Item.

Instances of Valid_Value may-be’extended as an Attached_Item and as a Designatable_Itgm.

Instances of Unique_Identifier may be extended as an Attached_Item.
Instances of Unique-Identifier_Element (and its subclasses) may be extended as an Attache

Instances of General Constraint may be extended as an Attached_Item.

d_Item.
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Annex C

(informative)

Applicability of information modelling concepts to techniques

Table (T Shows the applicability of major information modelling concepts to the techmniques ang
notatiohs used in the development of this part of ISO/IEC 19763.

Table C.1 — Use of concepts within techniques

Applicability
Concept el : ) UML
Ellis IDEF1X Information Chen Express Class SQL DDL
Barker Engineering G .
Diagrams
Entity tyjpes are named Yes Yes Yes Yes Yes Yes Yes (as
Tables)
Entity tyjpes have descrip- Optional Optional Optional Optional Optional Optional No
tions
Entity spgcialization hierar- |Yes Yes Yes No Yes Yes No
chy allowgd
Only one pntity specialization | Yes Yes Yes NA No No NA
hierarchyj allowed
Entity spgcialization hierar- |Yes No Yes NA No No NA
chies mugt be complete
Entity subtypes in an entity |Yes Yes Yes NA No No NA
specializdtion hierarchy must
be mutua]ly exclusive
Relationsflips have one name |No Yes Yes Yes Yes Optional NA
Relationships have two Yes No No No No No NA
names (lipk phrases), one for
each relationship end
Relationships are recognised |Optional Yes No No No No NA
as identiffying or non-identi-
fying relgtionships
Entity types are given role No No No No No Optional NA
names tofsignify their role in
arelationjship
Entity types at a relationship_|NO No No No Yes No NA
end can ble recognized as
being in g collection
Relationships can be@anno- No No No No No Yes NA
tated to rpcognise thatthe
entity types at the other end
of the relgtionship form an
‘aggregatiof’
Relationships can be anno- No No No No No Yes NA
tated to recognise that the
entity types at the other end
of the relationship form an
‘composition’
All relationships are binary | Yes Yes Yes No Yes Yes NA
relationships
n-ary relationships allowed |No No No Yes No No NA
Attributes are named Yes Yes Yes Yes Yes Yes Yes (as Col-
umns)
Attributes have descriptions |Optional Optional Optional Optional Optional Optional No
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native key attributes and
relationships are documented

Applicability
Concept . : : UML
Ellis IDEF1X Information Chen Express Class SQL DDL
Barker Engineering G .
Diagrams
Domains are named Yes Yes (as Data |No No Yes (as Data |Yes (as Data |Yes (as Data
Types) Types) Types) Types)

Domains have descriptions Optional Optional No No No No No
IFU. etgirkeysaredocumentedTNo Yes Sptiomrat No No No Yes
Unique identifiers using No Yes Optional No No No Yes/(fas Pri-
native key attributes and mary Keys)
foreign key attributes are
documented
Unique identifiers using Optional No No No No No No
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Annex D
(informative)

Examples of information model registration

D.1 G

This an
Informs

The ex
followe
angle b

Object i
The det
D.2 E

This ex
Figure

eneral

nex illustrates the registration of information models using the metamodel specified in MF
ition model registration. The examples are not exhaustive.

imples all follow the same format. First the example models are presented ,and this is ther
d by a set of illustrative instances. Each instance is identified with the name 6f'the metaclass inf
rackets.

dentifiers, of the form “ObjectXXX"” are introduced to help with the deseription of the examples
ailed specification of these identifiers is beyond the scope of this part of the standard.

XPRESS-G example

hmple is based on a car sales scenario which is drawn indEXPRESS-G notation (see Figure D.1)
D.2 provides the object instances to illustrate the registration of this model.
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destroyed date
destroyed car

(@]
C calendar_date )
©

production_date

production_year

d INTEGER ||

chassis_number

car

( identification_number)

registration_number

model type

o ( car_model )

(ABS) owner

manufacturer of !’ A

S[0:?]
(ABS) named owner group
called
0 members
S[1:7]
manufacturer garage person Oo——
called number_of manufacturers
)
[ INTEGER ||

Figure D.1 — Example information model drawn in EXPRESS-G
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<Information_Modelling_Language>

<Entity_Type>

Object101 Object109
Attribute/Reference Literal/Instance Attribute/Reference Literal/Instance
name “EXPRESS-G” name “manufacturer”
expressed_model Object102 containing_diagram Object103
containing_hierarchy Object114
<Information_Model> characteristic_partial_description | Object122
Object102 relationship_end_group_partial_ | Object135

Attribute/Reference

Literal/Instance

description

name

“Car Sales Version 2.7 Diagram 1”

containing_model

Object102

entity_type_model_element

Object104, Object105, Object106,
Object107, Object108, Object109,
Object110, Object111

name “Car Sales Version 2.7"
describing_language Object101 <Entity_Type>
diagram_model_element Object103 Object110
Attri ence Literal/Instance
name “garage”
<Diagram>
Object103 containing_diagram Object103
Attribute/Reference Literal/Instance containing_hierarchy Object114
characteristic_partial_description | Object123

<Entity_Type>
Object111

Attribute/Reference

Literal/Instance

Attribute/Reference

Literal/Instance

description

relationship_model_element Object129, Object130 name “person”
containing_diagram Object103
<Entity_Type> containing_hierarchy Object114
Object104 relationship_end_group_partial _ Object138

description

name “car”
containing_diagram Object103
classification_scheme_partial_ Object112

<Entity_Specialisation_Hierarchy>
Object112

Attribute/Reference

Literal/Instance

<Entity_Type>
Object105

Attribute/Reference

Literal/Instance

characteristic_partial_description | Object115, Object116, Object117, completeness_indicator False
Object118, Object119 —
exclusivity_indicator True
relationship_end_group_partial _ Object136
description described_entity_type. Object104
subtype_entity_type’ Object105

<Entity_Specialisation_Hierarchy>
Object113,

name “destroyed_car” Attribute/Reference Literal/Instance
containing_diagram Object103 completeness_indicator True
containing_hierarchy Object112 exclusivity_indicator True
characteristic_partial_description | Object120 described_entity_type Object106

<Entity_Type>
Object106

Attribute/Reference

Literal/Instance

subtype_entity_type

Object107, Object108

<Entity_Specialisation_Hierarchy>
Object114

Attribute/Reference

Literal/Instance

<Entity_Type>
Object107

Attribute/Reference

Literal/Instance

name “named_owner”
containing_diagram Object103
classification_sclieme partial_ Object114
description

containing.hiérarchy Object113
characteristic_partial_description Object121

<Entity_Type>
Obffect108

Attribute/Reference

Literal/Instance

name “owner”

containing_diagram Object103 completeness_indicator True
classification_scheme_partial_ Object118 exclusivity_indicator True
description described_entity _type Object107

subtype_entity_type

Object109, Object110, Object111

<Non_Key_Attribute>
Object115

Attribute/Reference

Literal/Instance

name “production_date”
described_entity _type Object104
constraint Object125

<Non_Key_Attribute>
Object116

Attribute/Reference

Literal/Instance

name

“production_year”

description

Object117

name “qroup” described_entity_type Object104
containing_diagram Object103 constraint Object124
containing_hierarchy Object113

relationship_end_group_partial_ | Object137 <Non_Key_Attribute>

Attribute/Reference

Literal/Instance

name “chassis_number’
described_entity _type Object104
constraint Object126

Figure D.2 — Registration of the EXPRESS-G example (Part 1 of 2)
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<Non_Key_Attribute>
Object118

<Relationship>
Object129
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Attribute/Reference

Literal/Instance

Attribute/Reference

Literal/Instance

name

“registration_number”

name

“manufacturer_of”

described_entity_type

Object104

containing_diagram

Object103

constraint

Object126

contained_relationship_end

Object131, Object132

<Non_Key_Attribute>

<Relationship>

Object119 Object130
Attribute/Reference Literal/Instance Attribute/Reference Literal/Instance
name “model_type” name “members”
described_entity_type Object104 containing_diagram Object103
i Qbigcti2Z g o o i =i r\l-.J' 4433 r\k,' 134

= p—

<Non_Key_Attribute>

<Relationship_End>

<Non_Key_Attribute>
Object121

Object120 Object131
Attribute/Reference Literal/Instance Attribute/Reference Literal/Instance
name “destroyed_date” minimum_cardinality “One”
described_entity_type Object105 maximum_cardinality “One”
constraint Object125 containing_relationship Object129
containing_group Object135

ip_End>

Attribute/Reference

Literal/Instance

Object132

Attribute/Reference

Literal/Instance

name “called” Attribute/Reference Literal/instance
described_entity_type Object107 minimum_cardinality “One”
constraint Object128 maximum_cardinality “Many”
collection_type “Set”
<Non_Key_Attribute> containing_relationship Object129
Object122 containing_group’ Object136

name

“number_of_manufacturers”

described_entity_type

Object110

name “called” RelatioriShip ‘End>
described_entity_type Object109 Object133
constraint Object128 Attribute/Reference Literal/Instance
mjhimum_cardinality “One”
<Non_Key_Attribute> maximum_cardinality “One”
Object123 containing_relationship Object130
Attribute/Reference Literal/Instance containing_group Object137

constraint

Object124

<Described_Domain>
Object124

Attribute/Reference

Literal/instance

name

“INTEGER”

constrained_attribute

Objett116, Object123

<Described_Domain>
Object125

Attribute/Reference

Literal/Instance

name

“calendar_date”

constrained”attribdte

Object115, Object120

<Desecribed/Domain>

Objeet126
Attribute/Reference Literal/Instance
name “identification_number”

constrained_attribute

Object117, Object118

<Described_Domain>
Object127

Attribute/Reference

Literal/Instance

ip_End>
Object134
Attribute/Reference Literal/Instance

minimum_cardinality “One”
maximum_cardinality “Many”
collection_type “Set”
containing_relationship Object130
containing_group Object138

<Relationship_End_Group>
Object135

Attribute/Reference

Literal/Instance

described_entity_type

Object109

mutually_exclusive_component

Object131

<Relationship_End_Group>
Object136

Attribute/Reference

Literal/Instance

described_entity_type

Object104

mutually_exclusive_component

Object132

<Relationship_End_Group>
Object137

<Described_Domain>

Object128
Attribute/Reference Literal/Instance
name “name”

constrained_attribute

Object121, Object122
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© ISO/IEC 2015 - All rights reserved

Attribute/Reference Literal/Instance
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constrained_attribute Object119 mutually_exclusive_component Object133

<Relationship_End_Group>
Object138

Attribute/Reference

Literal/Instance
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Object111

mutually_exclusive_component

Object134
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D.3 IDEF1X example

This example is based on an employee relationships scenario which is drawn in IDEF1X notation (see
Figure D.3). Figure D.4 provides the object instances to illustrate the registration of this model.

PERSON PERSON-PERSON-ASSOCIATION

associated-with associated-with-person-id (FK)
associated-to-person-id (FK)

association-type

person-id

person-name associated-to
person-birth-date L

)
I

Qassociation-type
T L

employed-as | |

CHILD-ASSOCIATION SPOUSE-ASSOCIATION

associated-with-person-mother-id (FK)
associated-to-person-father-id (FK)
association-type (FK)

associated-with-person-wife-id (FK)
associated-to-person-husband:id (FK)
association-type (FK)

z Lchild-name J Lassociation-status J

)

EMPLOYEE

employee-staff-number ADDRESS

address-id

employment-start-date . ~
employment-end-date D—P— ___residentat ___ - address
person-id (FK) (AK1) town

employee-type post-code

8) employee-type

employee-staff-number(FK) ]

NMECHANIC

grade J

Figure D.3 — Example information model drawn in IDEF1X

<Information_Modelling_Language>
Object201

<Entity_Type>
Object204
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Attribute/Reference

Literal/Instance

Attribute/Reference

Literal/Instance

name

“IDEF1XY

name

“PERSON"

expressed_model

Object20?

containing_diagram

Object203

<Information_Model>
Object202

Attribute/Reference

Literal/Instance

name

“Employee Relationships V0.4"

describing_language

Object201

characteristic_partial_description

Object234, Object235, Object236

relationship_end_group_partial_
description

Object225, Object227, Object229

identifier_partial_description

Object277

<Entity_Type>

Diagram 1”

containing_model

- oot
y=type— =

Object202

diagram_medeh.elément Object203 Object208
Attri Literal/Instance

| name “EMPLOYEE"
<Diagram>
Object203 containing_diagram Object203

Attribute/Reference Literal/lnstance classification_scheme_partial_ Object211
description
name “Employee Relationships V0.4

characteristic_partial_description

Object237, Object238, Object239,
Object240, Object241

relationship_end_group_partial _

Object230, Object231

Object207, Object208, Object209,
Object210

relationship_model_element

Object213, Object214,
Object215, Object216

tescriptiom

identifier_partial_description

Object278, Object 279

Figure D.4 — Registration of the IDEF1X example (Part 1 of 7)
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<Entity_Type>
Object206

<Relationship>
Object213
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Attribute/Reference

Literal/Instance

Attribute/Reference

Literal/lnstance

<Entity_Type>
Object207

<Relationship>
Object214

name “MECHANIC" name “associated-with”
containing_diagram Object203 containing_diagram Object203
containing_hierarchy Object211 identifying_indicator True
characteristic_partial_description Object242, Object243 contained_relationship_end Object217, Object218
identifier_partial_description Object280

Attribute/Reference

Literal/Instance

Attribute/Reference Literal/Instance name “associated-to”
name “ADDRESS” containing_diagram Object203
containing_diagram Object203 identifying_indicator True

characteristic_partial_description

Object244, Object245, Object246,
Object247

contained_relationship_end

Object219, Object220

Attribute/Reference

Literal/Instance

“PERSON-PERSON-

relationship_end_group_partial_ Object232 . .
description <Relationship>
identifier_partial_description Object281 Object215
Attril Literal/Instance
) name “employed_as”
<Entity_Type>
Object208 containing_diagram Object203
identifying_indicator False

contained_relationship_end

Object221, Object222

identifier_partial_description

Object282

<Entity_Type>
Object209

Attribute/Reference

Literal/Instance

“CHILD-ASSOCIATION”

name
containing_diagram Object203
containing_hierarchy Object212

characteristic_partial_description

Object251, Object252, Object253,

Object254

identifier_partial_description

Object283

<Entity_Type>
Object210

name
ASSOCIATION”

containing_diagram Object203

classification_scheme_partial_ Object212 Object216

description Attril ence Literal/Instance

characteristic_partial_description Object248, Object249, Object250 . W "
name resident-at’

relationship_end_group_partial_ Object226, Object228 — " -

description containing_diagram Object203
identifying_indicator False

contained_relationshipy énd

Object223, Object224

<Relationship_End>
Object217

Attribute/Reference

Literal/Instance

mihimum_cardinality “One”
maximum_cardinality “One”
containing_relationship Object213
containing_group Object225

<Relationship_End>
Object218

Attribute/Reference

Literal/Instance

Attribute/Reference

Literal/Instance

name

“SPOUSE-ASSOCIATION”

containing_diagram

Object208

containing_hierarchy

Object212

characteristic_partial_description

Qbject255, Object256, Object257,

minimum_cardinality “Zero”
maximum_cardinality “Many”
containing_relationship Object213
containing_group Object226
partial_representation Object248

Object 258
identifier_partial_description Object284
ip_End>
) o Object219
<Er|my_SpeclaIlsahon_Hlerarchy> Attribute/Reference Literal/Instance
Object211 — —
Attribute/Refgrence. Literal/Instance minimum_cardinality One
—7 maximum_cardinality “One”
completefiéssirdicator False
oxclushity <idicator Troe containing_relationship Object214
describgd_entity_type Object205 containing_group Object227
subtype_entity_type Object206
Category_discriminator Object241 _End>
; Obioooaz Object220
artial_representation ject:
La ks ) Attril ence Literal/Instance
minimum_cardinality “Zero”
<ET1my_Spec|aIusahon_Hlerarchy> maximum_cardinality “Many”
Object212 — pe—— Obiecid
Attribute/Reference Literal/Instance Comam!ng*re ationship J_ed
completeness_indicator True containing_group Object228
ctial Qhigct24Q
exclusivity_indicator True =
described_entity_type Object208
y - - ip_End>
subtype_entity_type Object209, Object210 -
ype - y_**p J > ) Object221
category_discriminator Object250 Attril ence Literal/Instance
partial_representation Object251, Object252, Object253, — dinalit “One”
Object255, Object256, Object257 minimum_cardinality ne
maximum_cardinality “One”
containing_relationship Object215
containing_group Object229

Figure D.4 — Registration of the IDEF1X example (Part 2 of 7)
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<Relationship_End>
Object222

<Relationship_End_Group>
Object232

<Relationship_End>

Object235

Attribute/Reference Literal/lnstance Attribute/Reference Literal/Instance
minimum_cardinality “Zero” described_entity_type Object207
maximum_cardinality “Many” mutually_exclusive_component Object224
containing_relationship Object215
containing_group Object230 <Native_Key_Attribute>
partial_representation Object240 Object234

Attribute/Reference Literal/Instance
<Relationship_End> name “person-id”
Object223 minimum_cardinality “One”

Attribute/Reference Literal/Instance maximum_cardinality “One”
minimum_cardinality “One” described_entity_type Object204
maximum_cardinality “Many” object Object285
containing_relationship Object216
containing_group Object231 <Non_Key_Attribute>

Attribute/Reference

Literal/Instance

<Relationship_End_Group>

Object236

Object224 name “person-name”
Attribute/Reference Literal/Instance minimum_cardinality “One”
minimum_cardinality “Zero” maximum_cardinality “One”
maximum_cardinality “One” described_entity_type Object204
containing_relationship Object216
containing_group Object232 <Non_Key_Attribute>

Attribute/Reference

Literal/Instancé

Object225 name “person-birth-date”
Attribute/Reference Literal/Instance minimum_cardinality “Zero”
described_entity_type Object204 maximum_cardinality ‘Ong”
mutually_exclusive_component Object217 described_entity_type Object204

<Relationship_End_Group>
Object226

<Native_Key_Attribute>
Object237

Attribute/Reference

Literal/Instance

Attribute/Reference’

Literal/Instance

described_entity_type

Object208

name

“employee-staff-number”

mutually_exclusive_component

Object218

minimum_cardinality

“One”

<Relationship_End_Group>
Object227

Attribute/Reference

Literal/Instance

described_entity_type

Object204

mutually_exclusive_component

Object219

maximum_eardinality “One”
described_entity_type Object205
ebject Object286

<Non_Key_Attribute>
Object236

<Relationship_End_Group>
Object228

Attribute/Reference

Literal/Instance

described_entity_type

Object208

mutually_exclusive_component

Object220

Attribute/Reference

Literal/Instance

name

“employment-start-date”

minimum_cardinality

“One”

maximum_cardinality

“One”

described_entity_type

Object205

<Non_Key_Attribute>

<Relationship_End (Group>
Object230

<Relationship_End_Group> Object239
Object229 Attribute/Reference Literal/Instance
Attribute/Reference Literal/Instance name “employment-end-date”
described_entity_type Object204 minimum_cardinality “Zero”
mutually_exclusive_component Object221 maximum_cardinality “One”
described_entity_type Object205

Attribute/Reference

Literal/Instance

ip_End_Foreign_Key_Attribute>

Object240
described_entity_type Object205 Attribute/Reference Literal/Instance
mutally_ exclusive_component Object222 name “person-id”
minimum_cardinality “One”
<Relationship_End_Group> maximum_cardinality “One”
Object231
rank 1
Attribute/Reference Literal/Instance
o ! described_entity_type Object205
described_entity_type Obiject205 — ——
} }
mutually_exclusive_component Object223
Y — d ) represented_relationship_end Object222

Figure D.4 — Registration of the IDEF1X example (Part 3 of 7)
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Object241
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<Relationship_End_Foreign_Key_Attribute>

Object248

Attribute/Reference

Literal/Instance

Attribute/Reference

Literal/Instance

Object242

<Entity_Specialisation_Hierarchy_Foreign_Key_Attribute>

name “employee_type” name “associated-with-person-id”

minimum_cardinality “One” minimum_cardinality “One”

maximum_cardinality “One” maximum_cardinality “One”

described_entity_type Object205 rank 1

constraint Object261 described_entity_type Object208

discriminated_hierarchy Object211 object Object290
represented_relationship_end Object218

Attribute/Reference

Literal/Instance

Object249

hip_End_Foreign_Key_Attribute>

name

“employee-staff-number”

Attribute/Reference

Literal/Instance

minimum_cardinality

“One”

name

“associated-to-person-id”

<Non_Key_Attribute>
Object243

Attribute/Reference

Literal/Instance

maximum_cardinality “One” minimum_cardinality “One”

rank 1 maximum_cardinality “One”

described_entity_type Object206 rank 1

object Object288 described_entity_type Object208

represented_hierarchy Object211 object Object291
represented_relationship_end Object220

<Native_Key_Attribute>
Object250

Attribute/Reference

Literal/Instance

name “grade” Attribute/Reference Literal/Instance

minimum_cardinality “One” name “dssociation-type”

maximum_cardinality “One” minimum_cardinality “One”

described_entity_type Object206 maximum_cardinality “One”

constraint Object262 described_entity_type: Object208

constraint Object259

<Native_Key_Attribute> object Object292
Object244 discriminatedshierarchy Object212

name eddissseidt <Entity_Specialisation_Hierarchy_Foreign_Key_Attribute>
minimum_cardinality “One” Qbject251

maximum_cardinality “One” Attribute/Reference Literal/Instance
described_entity_type Object207 name “associated-with-person-mother-
object Object289 id”

<Non_Key_Attribute>

Object246
Attribute/Reference Literal/Instance
name “town”
minimum_cardinality “One”
maximum_cardinality “One”
described~entity/type Object207

<Non“Key Attribute>

Object252

minimum_cardinality “One”
<Non_Key_Attribute> maximum_cardinality ‘One’
Object245 rank !
Attribute/Reference Literal/Instance described_entity_type Object209
name “address” object Object293
minimum_cardinality “One” represented_hierarchy Object212
maximum_cardinality “One”
described_entity_type Object207 <Entity_Specialisation_Hierarchy_Foreign_Key_Attribute>

Attribute/Reference

Literal/Instance

name

“associated-to-person-father-id”

minimum_cardinality

“One”

maximum_cardinality “One”
rank 2
described_entity_type Object209
object Object294
represented_hierarchy Object212

Object247 <Entity_Specialisation_Hierarchy_Foreign_Key_Attribute>
Attribute/Reference Literal/Instance Object253
name “post-code” Attri Literal/Instance
minimum_cardinality “One” name “association-type”
maximum_cardinality “One” minimum_cardinality “One”
described_entity_type Object207 maximum_cardinality “One”
rank 3
described_entity_type Object209
f Qbiect259
object Object295
represented_hierarchy Object212

Figure D.4 — Registration of the IDEF1X example (Part 4 of 7)
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<Non_Key_Attribute>
Object254

<Enumerated_Domain>
Object261

Attribute/Reference

Literal/Instance

Attribute/Reference

Literal/lnstance

<Entity_Specialisation_Hierarchy_Foreign_Key_Attribute>

<Enumerated_Domain>
Object262

name “child-name” name “employee-type”
minimum_cardinality “One” constrained_attribute Object241
maximum_cardinality “One” constrained_value Object272, Object273
described_entity_type Object209

Object255 Attribute/Reference Literal/lnstance
Attribute/Reference Literal/Instance name “grade”
name “associated-with-person-wife-id” constrained_attribute Object243

minimum_cardinality

“One”

constrained_value

Object274, Object275, Object276

maximum_cardinality “One”
rank 1
described_entity_type Object210
object Object296
represented_hierarchy Object212

Object256

<Entity_Specialisation_Hierarchy_Foreign_Key_Attribute>

Attribute/Reference

Literal/Instance

name

“associated-to-person-husband-

<Valid_Value>
Object263

Attribute/Reference

Literal/Instance

literal

“child-association”

containing_domain

Object259

<Valid_Value>
Object264

Attribute/Reference

Literal/Instance

id” literal “spouse-association”
minimum_cardinality “One” containing_domain Object259
maximum_cardinality “One”
rank 2 <Valid_Value>
described_entity_type Object210 Object265
object Object297 Attribute/Reference Litefal/lnstance
represented_hierarchy Object212 literal “clrént-marriage”

Object257

<Entity_Specialisation_Hierarchy_Foreign_Key_Attribute>

Attribute/Reference

Literal/lnstance

containing_domain

Qbject260

<Valid_Value>
Object266

<Non_Key_Attribute>
Object258

Attribute/Reference

Literal/Instance

name “association-status®
minimum_cardinality “One”
maximum_cardinality “One”
described_entity_type Objeet210
constraint Qbject260

<Enumerated_Domain>
Object259

Attribute/Reference

Literal/Instance

name “association-type” Attribute/Reference Literal/Instance
minimum_cardinality “One” literal “current-civil-partnership”
maximum_cardinality “One” containing¢demain Object260

rank 3

described_entity_type Object210 <Valid_Value>

constraint Object259 Qbjeet267

object Object298 Attribute/Reference Literal/Instance
represented_hierarchy Object212 literal “current-cohabitation”

containing_domain

Object260

<Valid_Value>
Object268

Attribute/Reference

Literal/lnstance

literal

“separated”

containing_domain

Object260

<Valid_Value>
Obiject269

Attribute/Reference

Literal/Instance

literal

“divorced”

containing_domain

Object260

<Enumerated_Domain>
Object260

name “association-type”
constrained_attribute: Object250, Object253, Object257 <Valid_Value>
" " " Obiject270
constrained_yalue’ Object263, Object264
Attri Literal/lnstance
literal “wife-deceased”

containing_domain

Object260

Attribute/Reference Literal/Instance

name “association-status” <Valid_Value>

constrained_attribute Object258 Objec-t271 :

constrained_value Object265_Object266_Object267 i Literal/instance
Teral Husband-deceased

Object268, Object269, Object270
Object271

containing_domain

Object260

Figure D.4 — Registration of the IDEF1X example (Part 5 of 7)

© ISO/IEC 2015 - All rights reserved



https://standardsiso.com/api/?name=a5744782cbb21df4ae882efeae2aa5ef

<Valid_Value>
Object272

<Unique_ Identifier>
Object281
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Attribute/Reference

Literal/Instance

Attribute/Reference

Literal/lnstance

<Valid_Value>
Object273

Attribute/Reference

Literal/Instance

literal

“other-employee”

description

literal “mechanic” primary_indicator True
containing_domain Object261 described_entity_type Object207
identifier_element_partial_ Object289

<Unique_ Identifier>

containing_domain

Object261

<Valid_Value>

Object282
Attri Literal/lnstance
primary_indicator True
described_entity_type Object208

Object274

Attribute/Reference

Literal/Instance

literal

“trainee-mechanic”

containing_domain

Object262

TOETTTET_gTement_partar_
description

UDJeCIZYU; UDJEeCIZYT, UDJeCIZy.

<Unique_ Identifier>
Object283

<Valid_Value>
Object275

Attribute/Reference

Literal/Instance

literal

“trained-mechanic’

Attribute/Reference

Literal/lnstance

primary_indicator

True

described_entity_type

Object209

identifier_element_partial_
description

Object293, Object294, Object295

containing_domain

Object262

<Valid_Value>
Object276

<Unique_ Identifier>
Object284

Attribute/Reference

LKiteral/instance

Attribute/Reference

Literal/Instance

primary_indicator

Tede

literal

“lead-mechanic”

described_entity_type

Object210

containing_domain

Object262

<Unique_ Identifier>
Object277

identifier_element_partial _
description

Object296, Object297, Object298

<Attribute_Unique \Identifier_Element>

description

<Unique_ Identifier>
Object278

Attribute/Reference Literal/Instance Object285
Attributé/Refe Literal/Instance
primary_indicator True
taini i identifi Object277
described_entity_type Object204 CoRgyind_unique_identiier lec
bject_attribute Object234
identifier_element_partial_ Object285 Supject attribute Ject

Object286

<Attribute_Unique_ Identifier_Element>

Attribute/Reference

Literal/Instance

description

Attribute/Reference Literal/Instance containing_unique_identifier Object278
primary_indicator True subject_attribute Object237
described_entity_type Object205
identifier_element_partial_ Object286 <Attribute_Unique_ Identifier_Element>

<Unique_ Identifier>
Object279

Attribute/Reference

Literal/Instance

description

primary_indicator False
described_entity_type Object205
identifier_element_partial_ Object287

<Unique_ Identifier>

Object287
Attribute/Reference Literal/Instance
containing_unique_identifier Object279
subject_attribute Object240

<Attribute_Unique_ Identifier_Element>

Object288

Attribute/Reference Literal/Instance
containing_unique_identifier Object280
subject_attribute Object242

Object280
Attribute/Reférence Literal/Instance <Attribute_Unique_ Identifier_Element>
primary, indicator True Object289
described_entity_type Object206 Attri Literal/lnstance
Tdentifier_element_partial_ Object288 containing_unique_identifier Object281
description subject_attribute Object244
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<Attribute_Unique_ Identifier_Element>

<Attribute_Unique_ Identifier_Element>

Object290 Object295
Attribute/Reference Literal/lnstance Attribute/Reference Literal/Instance
containing_unique_identifier Object282 containing_unique_identifier Object283
subject_attribute Object248 subject_attribute Object253

<Attribute_Unique_ Identifier_Element>

<Attribute_Unique_ Identifier_Element>

Object291 Object296

Attribute/Reference Literal/Instance Attribute/Reference Literal/Instance
containing_unique_identifier Object282 containing_unique_identifier Object284
subject_attribute Object249 subject_attribute Object255

<Attribute_Unique_ Identifier_Element>

<Attribute_Unique_ Identifier_Element>

Object292 Object297
Attribute/Reference Literal/Instance Attribute/Reference Literal/Instance
containing_unique_identifier Object282 containing_unique_identifier Object284
subject_attribute Object250 subject_attribute Object256

<Attribute_Unique_ Identifier_Element>

<Attribute_Unique_ Identifier_Element>

Object293 Object298
Attribute/Reference Literal/Instance Attribute/Reference Literal/Instance
containing_unique_identifier Object283 containing_unique_identifier Object284
subject_attribute Object251 subject_attribute Object257

<Attribute_Unique_ Identifier_Element>

Object294
Attribute/Reference Literal/Instance
containing_unique_identifier Object283
subject_attribute Object252

Figure D.4 — Registration of the IDEF1X example (Part 7 of 7)

lis-Barker example

ample is based on a vehicle servicing scenarié.which is drawn in Ellis-Barker notation (seg
D.5). Figure D.6 provides the object instances:to illustrate the registration of this model.
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[SERVICE
(m) date

responsibility of

(m) planned start time
(o) actual start time
(o) actual end time

REPAIR SERVICE . -

ROUTINE SERVICE

described by

|
description of |

subject of

7
MECHANIC

(m) name

(m) grade

responsible for

s N s
VEHICLE \ PRIVATE CLIENT

(m) registration number (m) name

(m) colour owned by (m) address

(o) first on-road date - o—w;’; (m) home telephone number

(o) modification (o) work telephone number

(o) mobile telephone number
\
7
COMPANY CLIENT
(m) name
gwnedby § | (m) address
ownerof|  (m) telephone number
) (m) contact name
\ J \
'specified as
|

specification of |

L )
VERICLEMODEL

ROUTINE SERVICE TYPE
(m) name
(m) specification
(m) standard duration

subject of

(m) manufacturer
(m) model name
(m) engine type
(m) first sale date
(o) last sale date

Figure D.5 — Example information model drawn in ‘Ellis-Barker’ notation

© ISO/IEC 2015 - All rights reserved



https://standardsiso.com/api/?name=a5744782cbb21df4ae882efeae2aa5ef

<Information_Modelling_Language>

Object301

ISO/IEC 19763-12:2015(E)

<Non_Key_Attribute>
Object308

Attribute/Reference

Literal/Instance

Attribute/Reference

Literal/Instance

Attribute/Reference

Literal/Instance

name “E-R (Ellis-Barker)” name “work telephone number”
expressed_model Object302 minimum_cardinality “Zero”
maximum_cardinality “One”
<Information_Model> described_entity_type Object304
Object302 constraint Object344

name

“Robinson Motors Vehicle Service
Recording Ver 1.0 Diagram 1"

containing_model

Object302

entity_type_model_element

Object304, Object310, Object315,
Object318, Object324, Object329,
Object333, Object339, Object341

relationship_model_element

Object365, Object369, Object374,
Object379, Object384, Object389,
Object394

<Entity_Type>
Object304

Attribute/Reference

Literal/Instance

name

“PRIVATE CLIENT”

description

“has significance as a client of
Robinson Motors who is the personal
owner of a vehicle serviced by
Robinson Motors”

name “Robinson Motors Vehicle Service <Non_Key_Attribute>
Ri ding Ver 1.0” - -
— ecording ver Object309
describing_language Object30t Attribute/Reference Literal/Instance
diagram_model_element Object303 ame “mobile telephone number”
minimum_cardinality “Zero”
<D!agram> maximum_cardinality “One”
Object303 . h -
Attribute/Reference Literal/Instance described_entity_type Object304
constraint Object344

<Entity_Type>
Object310

Attribute/Reference

Literal/lnstance

name

“COMPANY CLIENT”

description

“has significance as a client of
Robinson Motors who is the company
owner of a vehicle serviced by
Robinson Motors”

containing_diagram

Object303

characteristic_partial, desCription

Object311, Object312, Object313,
Object314

relationship_end_group_partial_
descriptioh

Object371

<Non_Key”Attribute>

Object305

Attribute/Reference

Literal/Instance

— - - Qbject311
containing_diagram Object303 Attribute/Reference Literal/Instance
characteristic_partial_description | Object305, Object306, Object307, “ 0
Object308, Object309 name name
relationship_end_group_partial_ | Object363 minimum_cardinality “One”
description maximum_cardinality “One”
described_entity_type Object310
<Non_Key_Attribute> constraint Object345

<Non_Key_Attribute>

Object306

Attribute/Reference

Literal/Instance

name “name” Object312
minimum_cardinality “One” Attribute/Reference Literal/Instance
maximum_cardinality “One™ name “address”
described_entity_type Objeet304 minimum_cardinality “One”
constraint Object342 maximum_cardinality “One”
described_entity_type Object310
<Non_Key_Attribute> constraint Object343

<Non_Key_Attribute>

name “address” Object313
minimum {cardinality “One” Attribute/Reference Literal/Instance
maxinfumycardinality “One” name “telephone number”
described_entity_type Object304 minimum_cardinality “One”
constraint Object343 maximum_cardinality “One”
described_entity_type Object310
<Non_Key_Attribute> constraint Object344

Object307

Attribute/Reference

Literal/Instance

<Non_Key_Attribute>

name “home telephone number’ Obiect314

minimum_cardinality “One” Attribute/Reference Literal/Instance

maximum_cardinality “One” name “contact name”

described_entity_type Object304 minimum_cardinality “One”

constraint Object344 maximum_cardinality “One”
described_entity_type Object310
constraint Object342

Figure D.6 — Registration of the Ellis-Barker example (Part 1 of 6)
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<Entity_Type>
Object315

<Non_Key_Attribute>
Object322

Attribute/Reference

Literal/Instance

Attribute/Reference

Literal/Instance

description

<Non_Key Attribute>

<Non_Key_Attribute>
Object323

name “MECHANIC” name “first sale date”
description “has significance as an employee of minimum_cardinality “One”

Robinson Motors who is qualified to " P . N

repair vehicles” maximum_cardinality One
containing_diagram Object303 described_entity_type Object318
characteristic_partial_description | Object316, Object317 constraint Object354
relationship_end_group_partial_ Object396

Attribute/Reference

Literal/Instance

Object316

Attribute/Reference

Literal/Instance

name “name”
minimum_cardinality “One”
maximum_cardinality “One”
described_entity_type Object315
constraint Object342

<Non_Key_Attribute>

name “last sale date”
minimum_cardinality “Zero”
maximum_cardinality “One”
described_entity_type Object318
constraint Object354

<Entity_Type>
Object324

Attribute/Reference

Literal/Instance

Object317 name “VEHICLE”

Attribute/Reference Literal/nstance description “has significance a$ a vehicle serviced
name “grade” by Robinsop/Motors”
minimum_cardinality “One” containing_diagram Object308,
maximum_cardinality “One” characteristic_partial_description | Object325, Object326, Object327,
di ib d_ tity_t Object315 s

escribed_entiy_type jec relationship_end_group_partial, Object367, Object372, Object391
constraint Object346 description

<Entity_Type>
Object318

<Non_Key_Attribute>
Object325

Attribute/Reference

Literal/Instance

Attribute/Reference

Literal/Instance

characteristic_partial_description

Object319, Object320, Object321,
Object322, Object323

relationship_end_group_partial_
description

Object376, Object377

<Non_Key_Attribute>

Object319
Attribute/Reference Literal/Instance
name “manufacturer”
minimum_cardinality “One”
maximum_cardinality “One”
described_entity_type Qbject318
constraint Object345

<Non_Key_Attribute>

name “VEHICLE MODEL" name “registration number’
description “has significance as the specification of minimum_cardinality “One”
one or more of the vehicles serviced by ] A P -
Robinson Motors” maximum_cardinality One
containing_diagram Object303 described_entity_type Object324
constraint Object355

<Non_Key_Attribute>
Object326

Attribute/Reference

Literal/Instance

name “colour”
minimum_cardinality “One”
maximum_cardinality “One”
described_entity_type Object324
constraint Object356

<Non_Key_Attribute>
Object327

Attribute/Reference

Literal/Instance

name “first on-road date”
minimum_cardinality “Zero”
maximum_cardinality “One”
described_entity_type Object324
constraint Object354

<Non_Key_Attribute>
Object328

Attribute/Reference

Literal/Instance

Object320
Attribute/Reference Literal/Instance
name “model name”
minimumgeardinality “One”
maximum_¢ardinality “One”
described_entity_type Object318
constraint Object350
— <Non_Key_Atribute
Object321
Attribute/Reference Literal/Instance
name “engine type”
minimum_cardinality “One”
maximum_cardinality “One”
described_entity_type Object318
constraint Object351

name “modification”
minimum_cardinality “Zero”
maximum_cardinality “One”
described_entity_type Object324
constraint Object357

Figure D.6 — Registration of the Ellis-Barker example (Part 2 of 6)
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