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Foreword

ISO (the International Organization for Standardization) and IEC (the International Electrotechnical
Commission) form the specialized system for worldwide standardization. National bodies that are
members of ISO or IEC participate in the development of International Standards through technical
committees established by the respective organization to deal with particular fields of technical
activity. ISO and IEC technical committees collaborate in fields of mutual interest. Other international
organizations, governmental and non-governmental, in liaison with ISO and IEC, also take part in the
work. In the field of information technology, ISO and IEC have established a joint technical committee,

ISO/IEC JTC

1.

The procedllres used to develop this document and those intended for its further maintenarncs

described i

n the ISO/IEC Directives, Part 1. In particular the different approval criteria nieede

are
1 for

the different types of document should be noted. This document was drafted in accordancé with the

editorial ru

Attention i
of patent ri
Details of ar
and/or on t}

es of the ISO/IEC Directives, Part 2 (see www.iso.org/directives).

drawn to the possibility that some of the elements of this document, thay be the su
rhts. ISO and IEC shall not be held responsible for identifying any or‘all such patent ri
y patentrights identified during the development of the documentwill be in the Introdu
ne ISO list of patent declarations received (see www.iso.org/patents).

Any trade n

ame used in this document is information given for the convenience of users and doe

constitute an endorsement.

For an explanation on the meaning of ISO specific terms anhd expressions related to confor
assessment|as well as information about ISO’s adherence to the WTO principles in the Technical Bar
to Trade (TBT) see the following URL: Foreword - Supplemeéntary information

The commiftee responsible for this document is ISQ/IEC JTC 1, Information technology, SC 32,
management and interchange.

ISO/IEC 19763 consists of the following parts, under the general title Information technology — Metan

framework

— Part1:]
— Part3: |
— Part 5:
— Parté6: |
— Part 10
— Parti12
The followi

or interoperability (MFI):

'ramework

Metamodel for ontology tegistration
Metamodel for processsmodel registration
Registry Summary

MFI Corediiodel and basic mapping

Metamodel for information model registration

bject
hts.
ction

5 not

mity
riers

Data

vodel

\g.pdrts are under preparation:

— Part 7: Metamodel for service registration

— Part 8: Metamodel for role and goal registration

— Part 9: On demand model selection

— Part13:

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 models are often called logical models. The subsequent design of the database structure
can also be considered to be another form of information model.

Whefre there is an overlap of the universe of discourse of two systems, the information modgls for these
two pystems 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 [SO/IEC 19763-10. An
interfface between the two systems can then be designed, enabling the two systems to interoperate by
exchpnging information.

© ISO/IEC 2015 - All rights reserved v
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INTERNATIONAL STANDARD

ISO/IEC 19763-1

2:2015(E)

Information technology — Metamodel framework for
interoperability (MFI) —

Part 12:
Metamodel for information model registration

1

The
inter]
This

Infor
diffe
of 1Y
tech

Itis
mod

hcope

brimary purpose of the multipart standard ISO/IEC 19763 is to specify a metamodel fra
operability. This part of ISO/IEC 19763 specifies a metamodel for registering informat
metamodel was developed taking into account two distinct types of inférmation mode

hose that represent the structure of a database which are‘ffen expressed using
Definition Language (DDL).

mation models that represent information requirements can be developed using a

0/IEC 19763 was developed to cover the registration of models expressed using tH
hiques and notations:

Express-G, an ISO standard entity-relationship-modelling notation, as described in Refée

DEF1X, a US Federal standard entity-relationship modelling notation, as described in
6] and [12];

the entity-relationship modelling-hotation first developed by Harry Ellis and Richard
ater adopted by Oracle for its*CASE*Method and by the UK’s CCTA for SSADM (Structu
Analysis and Design Method);-as described in Reference [2];

he UML Class Diagram netation, as described in References [13] and [14];

Reference [4];
he Information Engineering entity-relationship modelling notation, as described in Re

inderstood that these selected techniques represent all of the essential features of all
ellinig techniques used to represent information requirements.

mework for
ion models.
Is such as

hose that are used to document the information requirements of a particular area of ipterest, and

a Database

number of

rent common diagramming techniques and notationis. The metamodel specified in this part

e following

rence [8];

References

Barker and
'ed Systems

he original entity~relationship modelling notation proposed by Peter Chen, as described in

ference [11].

nformation

The

e i £ oo L b i | e o i A | 4 4 £ I I | H 1.
ITEISUNALIUIT U TIITOTIITAUUIT TTTOUCTTS " ULIdU TTPTTSTIIU UIT STTUtiulc Ul 4 UdldDdsStT 15 111

lited in the

metamodel specified in this part of ISO/IEC 19763 to those database structures that conform to the Core
SQL specification. Core SQL is the set of features defined in the conformance requirements specified in
ISO/IEC 9075-2 and ISO/IEC 9075-11.

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.

© ISO/IEC 2015 - All rights reserved


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

ISO/IEC 19763-12:2015(E)

2 Conformance

2.1 Gene

ral

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 disting
address thg
describes s
users, vend

A strictly ¢
with resped
be less intej

2.2.2
A strictly cd
a)

b) shall n

specifie

2.2.3 Corn

Strictly conforming implementation

shall support the metamodel specified in Clause 5, and

tion between “strictly conforming” and “conforming” implementations is necessat
simultaneous needs for interoperability and extensions. This part of ISOAEC 1
becifications that promote interoperability. Extensions are motivated by thé€needs o
rs, institutions, and industries, but are not specified by this part of ISO/IEC,19763.

bnforming implementation could be limited in usefulness, but is maximally interopel
t to this part of ISO/IEC 19763. A conforming implementation can be.more useful, but ¢
operable with respect to this part of ISO/IEC 19763.

nforming implementation

t use, test, access, or probe for any extension features nor extensions to the metan
d in Clause 5.

forming implementation

A conformi

a)

b) as per
extensi

shall s

NOTE1 A

NOTEZ2 T

2.3 Impl

Animpleme

g implementation
port the metamodel specified\in Clause 5, and

itted by the implementation, can use, test, access, or probe for any extension featur
bns to the metamodel specified in Clause 5.

I strictly conforming implementations are also conforming implementations.

he use of extensions to the metamodel could cause undefined behaviour.

ementation Conformance Statement (ICS)

y to
D763
f the

rable
ould

odel

ES Or

ition

ntation claimingconformance with this partofISO/IEC 19763 shallinclude an Implement:

Conformanee-Statement otat;us

a) whetheritis a strictly conforming implementation (2.2.2) or a conforming implementation (2.2.3), and

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.

© 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:
MFI Core model and basic mapping

4 Terms, definitions, and abbreviated terms

4.1 | Terms and definitions

For the purposes of this document, the following terms and definitions apply:
4.2 | Terms for concepts used in this part of 19763

4.2.1

aggregation

speciial form of relationship (4.2.37) that specifies a wholé-part relationship between th
(whale) and a component part

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

4.2.2

assgciation

semantic relationship (4.2.37) between twodbject classes (4.2.35)

Note|l to entry: Adapted from ISO/IEC 11179+3:2013.

4.2.
ass
infor

Note

Note
an er

Note

4.2.4
attr

ciative entity type
imation model element (4-2.25) that has both relationship (4.2.37) and entity type (4.2.21

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

2 to entry: An assoeiative entity type can be seen as a relationship that also has entity type prd
tity type that also’has relationship properties.

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

e aggregate

) properties

perties or as

bute
(4.2 21

nam

d ol 4 Tkl £ fipas £ 1 1 4 1: € | £3 € 1
CU LUIIdl dCLtiCTlrIotIv Ul dil Cllblb_y LJ/[JC \_T.L.LJ.J vvilUuoT vadaluts STI VO tU quaul_y, luCllLll_y, ClIdoss

or 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
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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
collection
aggregation of similar ohjects (4 2 34)

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

4.2.9
column
component pf 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 to ertry: Within this part, this definition applies only to the registration‘ef database structureq that
conform to the SQL Core specification as described in ISO/IEC 9075-2:2011.

4.2.10
compositign
form of aggjegation (4.2.1) which requires that a part instance’be included in, at most, one comppsite
at a time apd that the composite object is responsible for the)creation and destruction of the pprts;
composition may be recursive

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

4.2.11
data type
set of representable values

[SOURCE: I§0/IEC 9075-1:2011, 3.1.1.4]

4.2.12
described dlomain
domain (4.2}15) that is specifiedby a description (4.2.13) or specification such as a rule, a procedure, or
arange (i.e.|interval)

Note 1 to enfry: May also.be.known as a non-enumerated domain or a continuous domain.
Note 2 to 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 this

information model element to the business and/or organisation that is the subject of this information
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”.

4.2.16
entity
condrete or abstract thing that exists, did exist, or might exist about which informatior’may need to be
held|in support of business operations

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

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

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

4.2.17
entity relationship model
inforynation model (4.2.24) based on entity types (4.2.21) and their attributes (4.2.4) and relationships (4.2.37)

4.2.18
entity role
role that an entity type (4.2.21) is playing:in a relationship (4.2.37)

4.2.19
entity specialisation hierarchy
meaps by which instances of anlentity type (4.2.21) can be classified or specialised

Note|1 to entry: Can also be known as an entity generalisation hierarchy, an entity subtype hierar¢hy, an entity
type/classification or an entity classification.

4.2.20

entify subtype
subsget of the innstances of an entity type (4.2.21), known as the supertype, that share commdan attributes
(4.2.¢4) andferrelationships (4.2.37) distinct from other subsets

Note|l o entry: Can also be known as a subtype, an object subclass, or a subclass.

4.2.21
entity type
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
enumerate

d domain

domain (4.2

Note 1 to ent
Note 2 to ent

4.2.23

.15) that is specified by a list of all its valid values (4.2.46)

ry: Can also be known as a discrete domain.

ry: Adapted from ISO/IEC 11179-3:2013.

foreign key attribute
key attribute (4.2.28) whose value contributes in some way to the identification of the one related

instance of

Note 1 to ent
(4.2.37) cond
related entit

4.2.24
informatio
graphical a

Note 1 to en
relationship 1

4.2.25
informatio
element of 3

Note 1 to ent
identifiers (4]

4.2.26
informatio
language orj

4.2.27

informatio
approach t
language (4

4.2.28

key attribu
attribute (4.
host entity 4

4.2.29
link phrase
statement {

that eptitu tune (A 2 21 involved in the associated relationshin end (4 2 37)
P e ey i ey

"y A foreign key attribute provides or contributes to an alternative representation of the relatio
erned. Its value must be drawn from the domain (4.2.15) of the corresponding key attribute

p type.
model
d textual representation of entities (4.2.16) and the relationships (4.2.37) between ther

try: Can also be known as a data model, a conceptual data model, @/lpgical data model, an 4
nodel (4.2.17), an object class diagram, or a database definition.

n model element
n information model (4.2.24) that can be represented graphically and/or textually

"y: Typical information model elements are entity typés (4.2.21), relationship ends (4.2.37),and u
2.44).

n modelling language
notation that is used to model information requirements in an information model (4.2.24

h modelling method
b developing an information model (4.2.24) using a particular information mode
2.26)

te
2.4) whose value contributes in some way to the identification of individual instances g
ype (4.2.21) ot of some related entity type

hat-€xplains the nature, expressed in business terms, of a relationship (4.2.37) fron

nship
f the

j=1

ntity

nique

lling

f the

1 the

perspective

4.2.30

of one of the associated entity types (4.2.21)

maximum cardinality

statement o

4.2.31

f the maximum number of elements that can exist in a collection (4.2.8)

minimum cardinality

statement o

4.2.32

f the minimum number of elements that can exist in a collection (4.2.8)

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
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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: Adapted from ISO 1087-1:2000, 3.1.1.

4.2.35

objelct class
description (4.2.13) of a set of objects (4.2.34) that share the same attributes (4.2.4), operatiors, methods,
assogiations (4.2.2), and semantics

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

4.2.36
object class model
inforynation model (4.2.24) based on object classes (4.2.35) and their attributes (4.2.4) and associdtions (4.2.2)

4.2.37

relationship
set df characteristics common to a collection (4.2.8) of contiections between instances of fwo or more
entitly types (4.2.21), or between instances of one entity type-and other instances of the sam¢ entity type

Note|1 to entry: Can also be known as an association (4.2Z2)Ywhen the information model (4.2.24) i$ based upon
objedt classes (4.2.35).

4.2.38

relationship end
part| of the definition of a relationship (4.2.37) as seen from a given entity type (4.2.2]1) which is
knoyvn as the host

Note|l to entry: Can also be known as airassociation end when the information model (4.2.24) is basef upon object
classgs (4.2.35).

4.2.39

relationship end group
stat¢ment that links one or more relationship ends (4.2.37) to their host entity type (4.2.2]1) such that
theylare mutually exclusive

Note|l to entry:{I’he most common case is where the ‘group’ comprises of just one relationship end.

4.2.40

relationship end unique identifier element
uniqyedentifier element (4.2.45) that is a statement that a particular relationship end (4.2.38) is a part of
a 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 ent

4.2.43
table

ry: Adapted from ISO/IEC 9075-1:2011.

basic construct used to represent data in the SQI. datahase lnnglmgp

Note 1 to e
conformtot

4.2.44

unique ide
statement t
sufficient ta

Note 1 to ent]

4.2.45
unique ide

ry: Within this part, this definition applies only to the registration of database structurés
e SQL Core specification as described in ISO/IEC 9075-2:2011.

htifier
hat the values of a specified set of attributes (4.2.4) and/or relationship’ends (4.2.38
uniquely identify an instance of an entity type (4.2.21)

ry: Can also be known as a key or a unique key.

htifier element

statement that a particular attribute (4.2.4) or a particular relationship end (4.2.38) is a part

particular i

4.2.46
valid value
one of the e

4.2.47
validation

nique identifier (4.2.44)

kplicit set of permitted values that comprise an enumerated domain (4.2.22)

rule

statement of the validation that may be applied to a described domain (4.2.12)

Note 1 to ent]

ry: This can be a reference to adata type (4.2.11) to be applied to attributes (4.2.4), arange of v

or a ‘format nask’, or any other expressienthat constrains the domain (4.2.15).

4.3 Abbr
IRI
Internation

MFI Core a

eviated terms

hlized Resource Identifier

hd mapping

that

are

of a

hlues

ISO/IEC 197

6310, Information technology — Metamodel framework for interoperability (MFI) — Par

t10:

MFI Core model 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 at

tributes

© ISO/IEC 2015 - All rights res

erved


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

ISO/IEC 19763-12:2015(E)

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
name [1..1] describing_ 0.* 22:1?:)(&1{(-)1]1] containing_ 1.+| name [1..1]
language " model
- ebntafning_
Entity_Type 1.* diggram
namg{[1..1] - 4
y 1 entity( type_ 1.0
descrfption [0.1] model element
descrifed_ @ 1.1 described_ 9 1..1 described_ 1.1 described_91..1 described_ 91..1 subtype_[1..%
entity_fype entity_type entity_type entity_type entity_type entity_type
general_ classificatior_|
constraint_ identifier_ characteristic_ scheme_{ containing_
0..*| partial_description 0..* | partial_description 0..* | partial_description 0..* | partial Jdescription 0..* | hierarchy
Gengral_Constraint Unique_ldentifier Attribute discriminated | ENtity_Specialisation_
speciffcation [1..1] primary_indicator [0..1] name [1..1] 0.1 hierarchy Hierarchy
— minimum_cardinality [0..1] completeness_indicator [1..1]
mni‘::zg* 1.1 maximum_cardinality [0..1] Z?Stsgrz?r(\;tor 0.1 exclusivity_indicator [1..1]
identifier description [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_ o
Element N
Key_Attribute description [0..1]
T Lﬁrl:
subject_| 1.1 Described_Domain
attribute validation_rule [0..1]
0. | object Enumerated_Domain
I Attribute_Unique_ldentifier containing_$1..1
Element domain
constrained_
2.* [value
LNatlve_Key_Attrlbute !- Valid_Value
3 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_partial_ minimum_cardinality [1..1]
0.." | description mutually_exclusive_| maximum_cardinality [1..1] containing - " contafning
|R : Pr— 14 1 = ot link phrase [0 1] 2+ Jationshin Relationship o didgram
= = — entity_role [0..1] " name [0..1 " "
L Joontaining_group 1..* | collection_type [0..1] contained_ 7| dontiying inccator0.1] [[eonship_— 1%
aggregation_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

© ISO/IEC 2015 - All rights reserved 9
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The metamgdel is described indetail in Annex A (informative). Detailed specifications of the metaclz

Diagram

Domain

Entity_Specialisation_Hierarchy

Entity_Specialisation_Hierarchy_Foreign_Key_Attribute, a subclass of Foreign_Key_Attribute

Entity_Type

Enumerated_Domain, a subclass of Domain

Foreigm_Key Attribute, asubctassof Key Attribute ]

Genera

Infor
Key_At
Native |

Non_Ké

Infor:Etion_Model

1_Constraint

tion_Modelling_Language
kribute, a subclass of Attribute
Key_Attribute, a subclass of Key_Attribute

by_Attribute, a subclass of Attribute

Relati
Relati
Relati
Relati
Relati
Unique
Unique

Valid_V

are provide

5.2 Asso

The associa
MFI Core anf

10

nship

nship_End

nship_End_Foreign_Key_Attribute, a subclass of Foreign_Key_Attribute
nship_End_Group

nship_End_Unique_ldentifier_Element, a subclass of Unique_Identifier_Element
_Identifier

_Identifier_Element

alue

1 in Clause 5.3 below.

fions-between the metaclasses in MFI Information model registration and the metaclass

dmapping are shown in Figure 2.

sses

ciation between MFI Information model registration and MFI Core and mapping

esin
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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_Modelling_Language | | Information_Model I Entity_Type Relationship
—| Relationship_End_Group |
Legend A\ Attribute

Relationship_End

2:2015(E)

Described_Domain
Non_Key_Attribute

specialisation of metaclasses
Entity_Specialisation_Hierarchy

1

Enumerated_Domain
Key_Attribute

Unique_ldentifier

I 1
. . Unique_Identifier_Element
NOTE: Metaclasses whose names are italicized are abstract metaclasses Native_Key_Attribute —I |

| Foreign_Key_Attribute |' Attribute_Uniquesldentifier |

Element |

T

Relationship_End_Unique_|Id|

entifier_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 modeltegistration and MFI
mapping

Infoymation_Modelling_Language in MFI Information médel registration is a specialis
subdlass of) Modelling_Language in MFI Core and mapping.

Infofmation_Model in MFI Information model registration is a specialisation of Model in M
mapping.

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

The pssociation between Information_Madel and Information_Modelling_Language in MFI
modEl registration is a specialisation of the association between Model and Modelling_Lang
Coreg and mapping.

The pssociation between Information_Model and Diagram in MFI Information model regi

Core and

htion of (or

FI Core and

ng.

nformation
uage in MFI

stration is a

specjialization of the association between Model and Model_Element in MFI Core and mapping.
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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
structure that conforms to the SQL Core specification as described in ISO/IEC 9075-2:2011.

Superclass

Model_Elemgnt (from MFI Core and mapping)

es of
of
this
) or

fes

is

Attribute DataType Multiplicity Description
name String 1.1 A name for this attribute.
minimum_ String 1.1 A statement of the minimum putnber of occurreng
cardinality values of this attribute for,any particular instance
the associated entity type."ln most circumstances
will be ‘0’ (indicating that'the attribute is optiona
‘1’ (indicating thattheattribute is mandatory).
maximum_ String 0.1 A statement of the maximum number of occurren
cardinality of values ofthis’attribute for any particular instapce
of the associated entity type. In most information
modelling methods this is not specified.
description String 0..1 A statement that explains the significance of this
attribute to the business and or organisation that
the subject of this information model.
Reference Class Multiplicity Description Inverse Precedeng
described_ 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
CONStTainmton
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.

Supe

rclass

Unique_Identifier_Element

Attri-bufe—Ba-t—aTy pe }"{u}t;pll\,;t_y Peser ;pt;uu
[Nong]
Refefence Multiplicity Description Inverse Prece¢dence
subjdct_ Key_Attribute 1.1 The native key object No
attribute attribute that is
used as this
unique identifier
element.
5.3.3 Described_Domain
Desdribed_Domain is a metaclass each instance of whigch ‘represents a representation of f particular
described domain.
Supdrclass
Dompin
Attribute DataType Multiplicity Description
validption_rule String 0.1 A statement of the validation that may| be
applied to this domain. At its simplest[it may
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.
Refefence Class Multiplicity Description Inverse Prdcedence
[Nong]

© ISO/IEC 2015 - All rights reserved
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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)

Attribute DataType Multiplicity Description
name String 1.1 A name by which this diagram is known.
Reference Class Multiplicity Description Inverse Precedence
containing_ Information_ 1.1 The information diagram_model_ No
model Model model of which element

this diagram is a

part
entity_type_ Entity_Type 1.* The set of entity containing_ Yes
model_elemgnt types which model

comprise this

information

model.
relationship | Relationship  0..* The set of containing_ Yes
model_elemgnt relationships model

5.3.5 Domain

Domain is gdn abstract metaclass each instance of which represents a representation of a parti

which comprise
this infornation
model,

rular

domain. The Domain metaclass may bejused to register information about a data type in a database

structure that conforms to the SQL Cote’specification as described in ISO/IEC 9075-2:2011.

Superclass

Model_Elemgnt (from MFI Core\and mapping)

Attribute DataType Multiplicity Description
name String 1.1 A name by which this domain is known.
description 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.
14 © ISO/IEC 2015 - All rights res
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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
completeness_ Boolean 1..1 An indicator that specifies whether the instances of the
indicptor associated entity subtypes that form this pargtiqular
entity specialisation hierarchy are the completq set of the
instances of the entity type that is the supertypg or not.
exclysivity_ Boolean 1.1 An indicator that specifies whether the‘instancgs of the
indicptor associated entity subtypes that fér this partidqular entity
specialisation hierarchy are mutually exclusive pr not.
description String 0..1 A statement that describes the purpose or the classification
of this particular entity specialisation hierarchy.
Refefence Class Multiplicity  Description Inverse Priecedence
described_ Entity Type 1.1 The entity type whose classification_  Ng
entity_type instances.are-classified scheme_
or specialised by this partial_
entity spécialisation description
hietarchy.
subtype_ Entity_Type 1.* The set of entity types containing_ Yefs
entity_type that are the entity hierarchy
subtypes that comprise
this entity specialisation
hierarchy.
category_ Attribute 01 The attribute that is the discriminated_ Yels
discrjiminator category discriminator hierarchy
for this entity
specialisation hierarchy.
partipl_ Entity/ 0.* The set of foreign key represented_ Yefs
repr¢sentation 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
hierarchy 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 Entjty_Type
Entity_Type|is a metaclass each instance of which represents a representation of a particular entity type.
The Entity_'ype metaclass may be used to register information about a table in a database strudture
that conforins to the SQL Core specification as described in }SO/IEC 9075-2:2011.
Superclass
Model_Elemgnt (from MFI Core and mapping)
Attribute DataType Multiplicity Description
name String 1.1 A name by which this entity type is known.
description 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.
Reference Class Multiplicity  Description Inverse Precedence
containing_ Diagram 1.1 The diagram which entity_type_ No
diagram includes this entity model_ element
type.
classificatior]_ /Entity_ 0.* The set of entity described_ Yes
scheme_ Specialisation_ specialisation entity_type
partial_ Hierarchy hierarchies that are
description 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.
16 © ISO/IEC 2015 - All rights reserved


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

ISO/IEC 19763-12:2015(E)

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
partial_ which has this entity
desc iph'nn fypn as their host
entity type.
identjifier_ Unique_ The set of unique described_ Yes
partial_ Identifier identifiers that entity_type
description uniquely identify an
instance of this entity
type
genefal_ General_ The set of general described_ Yes
consfraint_ Constraint constraints that apply < entity_type
partipl_ to instances of this
description 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
constrained | Valid_Value 2.%* The set of valid containing_ Yes
value values that domain
comprise this
discrete domain.
5.3.10 Forpign_Key_Attribute
Foreign_Key_Attribute is an abstract metaclass each instance of which représents a representation of a
particular fpreign key attribute.
Superclass
Key_Attribute
Attribute DataType Multiplicity Description
rank Integer 1.1 A statentent of the position of this foreign key attribute inp the
foreign'key of which it is a part.
Reference Class Multiplicity Description Precedence
[None]
5.3.11 General_Constraint
General_Constraint is a metaclass each instance of which represents a representation of a parti¢ular
general conptraint.
Superclass
Model_Elemgnt (from:MFI Core and mapping)
Attribute DataType Multiplicity  Description
specification 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
namg String 1.1 A name by which this information model is knowu|
contgxt String 0.1 A description of the universe of discourse ¢overed|by this

information model.

Refefence Class Multiplicity Description Inverse Precedence
descyibing_ Information_  1..1 The information expressed_ No
langlage Modelling_ modelling language in model

Language which this model is

expressed.

diagfam_ Diagram 1.* The set of diagranis containing_  Yes
mod¢l_ which comprise’this model
elempnt information/model.

5.3.13 Information_Modelling Language

Infoymation_Modelling_Language is a metaclass each instance of which represents a repregentation of
a particular information modelling language:

Supdrclass

Modg¢lling_Language (from MFI Core amd mapping)

Attribute DataType Multiplicity = Description
namg¢ String 1.1 A name by which this information modelling language is
known.
Refefence Class Multiplicity = Description Inverse Precpdence
expre¢ssed_model~" Information_  0.* The set of describing_ Yes
Model information language

models that are
expressed in this
language.

5.3.14 Key_Attribute

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

Superclass

Attribute

© ISO/IEC 2015 - All rights reserved 19
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Attribute
[None]
Reference

object

DataType Multiplicity Description

Class Multiplicity Description Inverse  Precedence
Attribute_ 0.* The set of attribute subject_  Yes

Unique_ unique identifier elements attribute

Identifier_ for which this key

attribute acts as csuch 4
et trtEe ettt

5.3.15 Nat

Native_Key]|

TrerrreTre

unique identifier element.

ive_Key_Attribute

Attribute is a metaclass each instance of which represents a representation of a parti

native key gqttribute.

Superclass
Key_Attribut
Attribute
[None]
Reference

[None]

¢

DataType Multiplicity Description

Class Multiplicity Description Inverse Precedencg

5.3.16 Non_Key_Attribute

Non_Key_At
non-key att

Superclass
Attribute
Attribute
[None]
Reference

[None]

tribute is a metaclass each instance of which represents a representation of a parti
ribute.

DataType Multiplicity Description

Class Multiplicity Description Inverse Precedence

rular

ular

5.3.17 Relationship

Relationshipisametaclasseachinstance of whichrepresentsarepresentation ofaparticularrelationship.

Superclass

Model_Element (from MFI Core and mapping)

Attribute

name

20

DataType Multiplicity Description

String 0.1

modelling methods do not provide such a name.

© ISO/IEC 2015 - All rights res
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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.

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

relatjonship_ End ends that comprise relationship

end

5.3.18 Relationship_End

Relafionship_End is a metaclass each instance of which represents a particular relationship

Supdrclass

this relationship.

Mod¢l_Element (from MFI Core and mapping)

Attribute

minimum_
cardjnality

maximum_
cardinality

link_phrase

DataType

String

String

String

Multiplicity

1.1

1.1

0.1

Description

A statemefnt’of the minimum number of instanceg
ciated entity type (through the associated relatio
group) that must participate in the relationship of
relationship end is a part. In most circumstances
‘0’ (indicating that the entity type has optional p3
or ‘1’ (indicating that the entity type has mandat
pation).

A statement of the maximum number of instance
ciated entity type (through the associated relatio
group) that may participate in the relationship of}
relationship end is a part. In most circumstances

end.

of the asso-
nship end

f which this
this will be

rticipation)
ry partici-

b of the asso-
nship end
which this
this will be

‘1’ (indicating that one and only one entity type mpay partic-

ipate) or *’ (indicating that an unspecified numb
types may participate).

A statement that explains the nature of the relati
which this relationship end is a part from the per
the associated entity type (through the associate
tionship end group). This is normally expressed i
terms. Not all information modelling methods re
concept.

b1 of entity

bnship of
spective of
d rela-

h business
ognise this

entity_role

collection_
type

© ISO/IEC 2015 - All rights reserved

String

String

0.1

0.1

A statement that explains the role that the associated entity
type (through the associated relationship end group) is
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 ‘list’ or an

‘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-
indicator ciated entity type (through the associated relationship end
group) is considered to be a composition of the instances of
the other nnt‘ify fypn p:\ri’i(‘ipafina inthe rn]:\finnchip (ir] onti-
fied through the associated relationship and relationship|end
group) or not. Most information modelling methods-do-n¢t
recognise this concept.
associative_ Boolean 0.1 An indicator that specifies whether the instance of the asjso-
indicator ciated entity type (through the associated relationship end
group) is an associative entity type or 1ot Most informatfion
modelling methods do not recognisenthis concept.
Reference Class Multiplicity Description Inverse Precedeng¢e
containing_ Relationship 1.1 The relationship of contained_ No
relationship which this relationship relationship_
end is a part. end
containing_ Relationship_ 1..1 The relationshiplend mutually_ No
group End_ group of whichthis exclusive_
Group relationshipis-one of the component
relationship-ends each of
which isanutually
exclusive with others in
the'group.
partial_ Relationship_ 0..* The set of foreign key represented_  Yes
representatipn  End_Foreign_ attributes that in relationship_
Key_Attribute sequence represent this end
relationship end.
object Relationship_ . 0On* 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

Relationship_End_Foreign_Key_Attribute is a metaclass each instance of which represents a particular
relationship end foreign key attribute.

Superclass

Foreign_Key_Attribute

Attribute

[None]

22

DataType

Multiplicity

Description
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represented_ Relationship_End 1..1
relationship_

end
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Description Inverse Precedence

The relationship partial_ Yes
end which is, along representation

with others in

sequence,

represented by this

foreign key

attribute.

5.3.20 Relationship_End_Group

Relafionship_End_Group is a metaclass each instance of which represents a partictlar relationship end

gro]p.
Supdrclass

Modg¢l_Element (from MFI Core and mapping)

Attribute DataType Multiplicity Description
[Nong]
Reference  Class Multiplicity Description Inverse Precedence
desctibed_  Entity_Type 1.1 The entity type relationship_ No|
entity_type (the host entity end_group_

type).that is partial_description

related to other

entity types

through this

relationship end

group.
mutyally_ Relationship_ 1.* The set of containing_group Yes
exclusive_ End relationship ends
component that form part of

5.3.21 Relatienship_End_Unique_Ildentifier_Element

this group and are
mutually exclusive
with each other.

Relationship_End_Unique_Identifier_Element is a metaclass each instance of which r¢presents a

partjcdlarrelationship end unique identifier element.

Superclass
Unique_Identifier_Element
Attribute DataType

[None]

© ISO/IEC 2015 - All rights reserved
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Reference

subject_

Class

Relationship_End  1..1

relationship_

end

5.3.22 Unique Identifier

Multiplicity

Description

The relationship
end thatis used

as this unique
identifier
element.

Inverse

object

Precedence

Yes

Unique_ldentifier is a metaclass each instance of which represents a representation of a parti

unique ideanier.

Superclass
Model_Elemé
Attribute

primary_
indicator

Reference

described_
entity_type

identifier_
element_
partial_
description

nt (from MFI Core and mapping)

DataType Multiplicity
Boolean 0..1

Class Multiplicity
Entity_Type 1.1

Unique_ 1.*
Identifier_

Element

5.3.23 Un'I]ue_Identifier_Element

Unique_Ide
of a particu

Superclass

Model_Elemd

Description

An indicator that specifies whether this unique identifier

ular

is the primary unique identifier of the associated entity or
not. Some information.niodelling methods do not recognise

this concept.
Description

The entitytype whose
instancés.¢an be
uniquély identified by
this.unique identifier.

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

Inverse Precedenge
identifier_ No
partial_
description

containing_  Yes
unique_

identifier

tifier_Element i an'abstract metaclass each instance of which represents a representation

ar unique identifier element.

nt (from MFI Core and mapping)

Attribute 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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5.3.24 Valid_Value

ISO/IEC 19763-1

2:2015(E)

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

literal String 1.1 The actual permitted value. In a platform independent
model it will probably be the concept, for example, ‘Male’.
In a platform specific model it will probably be[the code, for
example, ‘M’ or ‘0.

Refefence Class Multiplicity Description Inverse Prdcedence

contdining_ Enumerated_ 1.1 The enumerated constrained_ No

domgin 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 A.1 repeats the metamodel for the registration of information models, which is then described
in detail.

expressed_{ nformation_Model diagram_ [
Information_Modelling_Language |1..1 model - 1.1 model_elementm
name [1..1] describing_ 0.* 222::)51['(')1]1] containing_ q | name 111
language " model
- Containing_
Entity_Type 1.* diagram
name [1..1] Rity tybe P
L 4 ntype_ -
description [0.1] _ model_element
described_ @ 1..1 Hdescribed_ 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,
generall classification,
constrant_ identifier_ characteristic_ schefne ) containing_
0..*| partial_pescription 0..* | partial_description 0..* | partial_description 0..* | partial.déscription 0..* | hierarchy
General_Constrgint 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]
mni‘::zg* 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_
; sania_l_r Non 0..1| cofistraint
..* | description s -
- — Key_Attribute Domain
Unique_Identifier_ e i)
Element . e
Key_Attribute | description [0..1]
AN | §
subject_| 1.1 7AY Described_Domain
attribute validation_rule [0..1]
0..* | object
H Attribute_Unique_ldeftifier_ containing_$1..1
Element domain
constrained_
2.* [value
lLNatlve_Key_Attrlbute !- Valid_Value
literal [1..1]
Foreign_Key_Attribute |
rank [1..1] 0..* | partial_representation
Entity_Specialisation_Hierarchy_Foreign_Key_Attribute I
- - " L 1
' 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.*
aggregation_indicator [0..1] relationship_end model_element
composition_indicator [0..1]
associative_indicator [0..1]

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

— nust be expressed in one and only one information modelling language (the describinig/language).
— ust be comprised of one or more diagrams (each of which are diagram model element]s).
— must have a name, which is a unique name by which this information model is.Known.

— nay have a context which is a description of the universe of discourseé ¢overed by th¢ model; not
bvery information model has to have a context.

Eachf diagram is a technical document showing part of an information-model using graphi¢al symbols.
In addition, each diagram:

— ust be part of one and only one information model (the €ontaining model).
— must be comprised of one or more entity types (each of'which are entity type model elgments).

— maybe comprised of zero, one or more relationships(each of which are relationship modg¢l elements);
hot every diagram has to be comprised of relatienships.

— must have a name, which is a unique naméeby which this diagram is known.

Eachy entity type is a set of characteristics‘common to a collection of entities that are insthances of the
typel 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 ¢f which is a
classification scheme partial description); not every entity type has to be further defined with an
entity specialisation‘hierarchy.

— may be used as aSubtype in zero, one or more entity specialisation hierarchies; not ¢very entity
ype has to belused as a subtype in an entity specialisation hierarchy.

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

— piay’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.

— maybefurtherconstrained 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:

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
hierarchy 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 representing
entity specialisation hierarchies using foreign keys so not every entity specialisation hierarchy has
to be regpresented by an entity specialisation hierarchy foreign key attribute.

must hgve a completeness indicator, which is an indicator that specifies whether-the instances of
the asspciated entity subtypes that form this particular entity specialisation hierarchy ar¢ the
complete set of the instances of the entity type that is the supertype or not.

must hgve an exclusivity indicator, which is an indicator that specifieswhether the instances gf the
associafed entity subtypes that form this particular entity specialisation hierarchy are mutpally
exclusiye or not.

may haye a description, which is a statement that describes,the)purpose or the classification of this
particujar entity specialisation hierarchy; some information modelling methods do not recognise
the corjcept of describing an entity specialisation hiérarchy so not every entity specialisation
hierarchy has to have a description.

Each relatignship is a set of characteristics common t@’a collection of connections between instandes of
two or morg¢ entity types, or between instances of ohie entity type and other instances of the same eptity

type. In addition, each relationship:

must b¢ part of one and only one diagram (the containing diagram).
must bg comprised of two or more relationship ends (each of which is a contained relationship ¢nd).

may haye a name, which is a name, which may not be unique within the information model, by which
this relationship is known; Seme information modelling methods do not provide such a name sp not
every relationship has ta have a name.

may haye an identifyihgindicator, which, if this relationship is abinary ‘one-to-many’ relationship,fis an
indicatgr that specifies whether this relationship provides part (or all) of the primary unique identifier
for the pntity typé that is at the ‘many’ end of the relationship or not; not all information modeglling
methods reeognise this concept so not every relationship has to have an identifying indicator.

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

28

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 identif

ier 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

number of

TStances of the associated emntity type (through —the associated Tetationship

hat may participate in the relationship of which this relationship end is ajpa
circumstances this will be ‘1’ (indicating that one and only one entity type,'may
br *’ (indicating that an unspecified number of entity types may participate).

nformation modelling methods do not use entity role senot every relationship end
hn entity role.

multiset’), a ‘list’ or an ‘array’; most information modelling methods do not recognise
50 not every relationship end has to have acollection type.

may have an aggregation indicator, which is an indicator that specifies whether the

hggregation of the instances of the other entity type participating in the relationship (identi

may have a composition-indicator, which is an indicator that specifies whether the ins
hssociated entity typé(throughtheassociated relationship end group) is consideredtobea
bf the instances ofythe other entity type participating in the relationship (identified

hssociated relationship and relationship end group) or not; most information modelling
hot recognise this concept so not every relationship end has to have a composition indica

may have an associative indicator, which is an indicator that specifies whether the ins

hrdiot; most information modelling methods do not recognise this concept so not every
bnd has to have an associative indicator

may have a link phrase, which is a statement, normally expressed in busifiess terms, t}
he nature of the relationship of which this relationship end is a partArem the perspsg
hssociated entity type (through the associated relationship end group);’some informatio
methods do not use link phrases so not every relationship end has-to have a link phrasd.

may have an entity role, which is a statement that explains therole that the associated
[through the associated relationship end group) is playing.in the associated relatios

may have a collection type, which is a statemerit as to whether the instances of the
entity type (through the associated relationship‘end group) are considered to be a ‘set

he associated entity type (throughZthe associated relationship end group) is consider

he associated relationship andirélationship end group) or not; most information modell
o not recognise this conceptso not every relationship end has to have an aggregation indjicator.

hssoeiated entity type (through the associated relationship end group) is an associative

end  group)
rt; in most
participate)

hat explains
ctive of the
n modelling

entity type
1ship; some
has to have

associated
,a ‘bag’ (or
this concept

)

instance of
ed to be an
fied through
ng methods

tance of the
Composition
through the
methods do
for.

tance of the
entity type
elationship

Each relationship end group is a statement that links one or more relationship ends to their host entity
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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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
specialisation hierarchy.

e aname-whichi nigue name forthi ibute: in some information modellinamethods

be unique within the entity type (in which case the entity type name must be concatenated
with thp attribute name to gain model uniqueness) whilst in other information modellingmethods
this willl be unique within the information model.

must ha

may haje a minimum cardinality, which is a statement of the minimum number-of occurregnces
of valups of this attribute for any particular instance of the associated eritity type; in most
circumstances this will be ‘0’ (indicating that the attribute is optional) or 1% (indicating thaf the
attribute is mandatory); some information modelling methods do not recegnise the concept of
cardindlity of attributes so not every attribute has to have a minimum_cardinality.

may haye a maximum cardinality, which is a statement of the maximum number of occurrendes of
values ¢f this attribute for any particular instance of the associated_éntity type; in mostinformation
modelling methods this is not specified because it is assumed that this the maximum cardinallty is
‘1’; somg information modelling methods do not recognise the concept of cardinality of attributps so
not evefly attribute has to have a maximum cardinality.

the busgiiness and or organisation that is the subject of this information model; some information
modelling methods do not recognise the conceptofdescriptions for attributes so not every attribute
has to Have a description.

may h¥e a description, which is a statement that explains the significance of this attribute to

Each non-kdy attribute is an attribute thatis notthe unique identifier or an element of a composite urjique
identifier offan entity type or whose value:jsfully independent of all relationships or other attributes.

Each key at{ribute is an attribute whaesevalue contributes in some way to the identification of individual

instances of the host entity type or'‘of'some related entity type. In addition each key attribute:

must b¢ either a native kejrattribute or a foreign key attribute, but not both.

may befused as zero,.one or more attribute unique identifier elements; some attributes may npt be
used as|elements of auinique identifier so not every key attribute has to be used as zero, one or more
attribute unique-identifier elements.

Each native[key(@ttribute is a key attribute whose value contributes in some way to the identificatipn of

individual ipstances of the host entity type.

Each foreign key attribute is a key attribute whose value contributes in some way to the identification
of the one related instance of that entity type involved in the associated relationship end. In addition,
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:

— must be either a described domain or an enumerated domain, but not both.
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— 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 6f this d
business and or organisation that is the subject of this information model; some [nformation
modelling methods do not recognise the concept of descriptions for domains so not every domain
has to have a significance statement.

Eachf described domain is a domain whose values are not drawn from’an explicit list of valif values. In
addifion, each described domain may have a validation rule, which.is a statement of the validation that
may be applied to this domain. Atits simplest this validation rulemay just be a statement of the data type
thatmay 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. Senie information modelling methods do not
recopnise the concept of validation rules for domains so not'every domain has to have a validation rule.

Each enumerated domain is a domain whose permitféd/values consist of an explicit list of yalid values.
In addition, each enumerated domain must be constrained to two or more valid values (each of which is
a constrained value).

Each valid value is one of the explicit set of permitted values that comprise an enumerated/domain. In
addifion, each valid value:

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

— must have a literal, which istthe actual permitted value; in a platform independent nmodel it will
brobably be the concept; for example, ‘Male’ whilst in a platform specific model it will probably be
the code, for example, ‘M*or ‘0.

Each unique identifief is*a statement that the values of a specified set of attributes and/or relationship
endqare sufficient to uniquely identify an instance of an entity type. In addition, each unique identifier:

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

— mustbecomprised of one or more unique identifier elements (each of which is an identifier element
bartial description).

— may have a primary indicator, which is an indicator that specifies whether this unique identifier
instance is the primary unique identifier of the associated entity or not; some information modelling
methods do not recognise this concept so not every unique 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 general constraint is a constraint on the instances of an entity type that cannot be expressed using
any other constructs in the metamodel. In addition, each general constraint:

— mustbgdefined to be part of the description of one and only one entity type (the described entity type).

— must hgve 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

As explained in ISO/IEC 19763-10, instances of the metaclasses defined in this part of ISO/IEC 19763 can
be extended by types such as defined in the MDR Metamodel as follows:

nstances of Information_Modelling_Language may be extended as an Identified. It
Designatable_Item.

nstances of Information_Model may be extended as an Administéred_Item
Designatable_Item.

nstances of Entity_Type may be extended as an Attached_Item and a5 a Designatabl

Designatable_Item.

nstances of Relationship_End may be extended as an Attached_Item and as a Design

nstances of Relationship_End_Group may be extended as an Attached_Item.

Designatable_Item.

nstances of Domain (and its subclasses) may be extended as an Attached_Iten
Designatable_Item.

nstances of Valid_Value may‘he’extended as an Attached_Item and as a Designatabls
nstances of Unique_ldentifier may be extended as an Attached_Item.
nstances of Unique sldentifier_Element (and its subclasses) may be extended as an Att4

nstances of General Constraint may be extended as an Attached_Item.

em and as a

and as a

p_Item.

nstances of Entity_Specialisation_Hierarchy may be extended-as an Attached_Itgm and as a

nstances of Relationship may be extended as an Attached)Item and as a DesignatahEe_Item.
a

able_Item.

nstances of Attribute (and its subclasses)omay be extended as an Attached_Item and as a

n and as a

p_Item.

ched_Item.
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Annex C

(informative)

Applicability of information modelling concepts to techniques

Table C.1 shows the applicability of major information modelling concepts to the techniques and

notations used in the development of this part of ISO/IEC 19763.

Table C.1 — Use of concepts within techniques
Applicability
Congept el : ) UMI
Ellis IDEF1X Information Chen Express Class SQL DDL
Barker Engineering G .
Diagrams
Entity types arp named Yes Yes Yes Yes Yes Yes Yes (as
Tables)
Entity types have descrip- Optional Optional Optional Optional Optional Optional No
tions
Entity specialifation hierar- |Yes Yes Yes No Yes Yes No
chy allowed
Only one entityspecialization | Yes Yes Yes NA No No NA
hierarchy allowed
Entity specialiation hierar- |Yes No Yes NA No No NA
chies must be complete
Entity subtypef in an entity |Yes Yes Yes NA No No NA
specialization fjierarchy must
be mutually ex¢lusive
Relationships Have one name |No Yes Yes Yes Yes Optional NA
Relationships Have two Yes No No No No No NA
names (link phfases), one for
each relationship end
Relationships gre recognised |Optional Yes No No No No NA
as identifying dr non-identi-
fying relationships
Entity types arp given role No No No No No Optional NA
names to signifly their role in
arelationship
Entity types atf relationship_[No No No No Yes No NA
end can be recdgnized as
being in a colleftion
Relationships dan beanno- No No No No No Yes NA
tated to recognjisethatthe
entity types at flie ather end
of the relationstipformarm
‘aggregation’
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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Applicability
Concept . : : UML
Ellis IDEF1X Information Chen Express Class SQL DDL
Barker Engineering G Di
iagrams
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
Foreign keys are documented | No Yes Optional No No No Yes
Unique identifiers using No Yes Optional No No No Yes (as Pri-
nativg key attributes and mary Keys)
foreign key attributes are
documented
Uniqye identifiers using Optional No No No No No. No
native key attributes and
relatipnships are documented
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Annex D
(informative)

Examples of information model registration

D.1 General

This annex|illustrates the registration of information models using the metamodel specified.in| MFI
Informatior] model registration. The examples are not exhaustive.

The examples all follow the same format. First the example models are presented and’this is [then
followed byla set of illustrative instances. Each instance is identified with the name 0fthe metaclalss in
angle brackgts.

Object identifiers, of the form “ObjectXXX” are introduced to help with the description of the examjples.
The detailedl specification of these identifiers is beyond the scope of this patt of the standard.

D.2 EXPRESS-G example

This example is based on a car sales scenario which is drawn iix EXPRESS-G notation (see Figure|D.1).
Figure 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

ol 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
( name ) |  INTEGER [

Figure D.1 — Example information model drawn in EXPRESS-G
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<Information_Modelling_Language>
Object101

<Entity_Type>
Object109

Attribute/Reference

Literal/Instance

Attribute/Reference

Literal/Instance

Attribute/Reference

Literal/Instance

description

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

name “Car Sales Version 2.7"
describing_language Object101 <Entity_Type>
diagram_model_element Object103 Object110
Attri ence Literal/Instance
name “garage”
<Diagram>
Obiect103 containing_diagram Object103
Attribute/Reference Literal/Instance containing_hierarchy Object114
characteristic_partial_description | Object123

name

“Car Sales Version 2.7 Diagram 1”

containing_model

Object102

entity_type_model_element

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

<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_Spegialisation_Hierarchy>
Object 413,

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

containingshierarchy Object113
charaeteristic_partial_description Object121

<Entity/ Type>

name “owner”

containing_diagram Object103 completeness_indicator True
classification_scheme_partial_ Object113 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

IRICIPP0S
1

Attribute/Reference

Literal/Instance

description

name “group”

containing_diagram Object103
containing_hierarchy Object113
relationship_end_group_partial_ Object137

Literal/Instance

name “production_year”
described_entity _type Object104
constraint Object124

<Non_Key_Attribute>
Object117

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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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>

<Non_Key_Attribute>
Object121

Object119 Object130
Attribute/Reference Literal/Instance Attribute/Reference Literal/Instance
name “model_type” name “members”
described_entity_type Object104 containing_diagram Object103
constraint Object127 contained_relationship_end Object133, Object134
<Non Key Attribute> <Relati ip_End>
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

Attribute/Reference

Literal/Instance

ip_End>
Attribute/Reference Literal/Instance Object132

name “called” Attribute/Reference Litetal/Instance

described_entity_type Object107 minimum_cardinality “One”

constraint Object128 maximum_cardinality “Many”

collection_type “Set”

<Non_Key_Attribute> containing_relationShip, Object129
Object122 containing_grodp. Object136

name

“number_of_manufacturers”

described_entity_type

Object110

name “called” Relationship. End>
described_entity_type Object109 Objegt133
constraint Object128 Attribute/Reference Literal/Instance
minimum_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

Object116, Object123

<Described_Domain>
Object125

Attribute/Reference!

Literal/Instance

name

“calendar_date”

constrained_ attribute

Object115, Object120

<Desecribed”Domain>
Objeet126

Attribute/Reference

Literal/Instance

name

“identification_number”

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_Domain>
Object128

Attribute/Reference

Literal/Instance

name

“name”

constrained_attribute

Object121, Object122

Figure D.2 — Registration of the EXPRESS-G example (Part 2 of 2)
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described_entity_type Object104
constrained_attribute Object117, Object118 mutually_exclusive_component Object132
<r‘_ ihed D, —Ermd—Group:
Object127 Object137
Attribute/Reference Literal/Instance ‘Attribute/Reference Literal/Instance
hame “car_model” described_entity_type Object108
constrained_attribute Object119 mutually_exclusive_component Object133

<Relationship_End_Group>
Object138

Attribute/Reference

Literal/Instance

described_entity_type

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-ASSOCIATION

PERSON
-id associated-with associated-with-person-id (FK)
person- associated-to-person-id (FK)
person-name associated-to association-type
person-birth-date J
i
I
|
: 8) association-type
I —I—I—
: employed-as | |
I
i CHILD-ASSOCIATION SPOUSE-ASSOCIATION
I
! associated-with-person-mother-id (FK associated-with-person-wife-id)(FK
1
1 associated-to-person-father-id (FK) associated-to-person-husband-id (FK)
i association-type (FK) association-type (FK)
iz Lchild-name J Lassociation-status J
EMPILOYEE
employee-staff-number ADDRESS
employment-start-date . address-id
P resident-at
employment-end-date @ --------——----—-- - address
person-id (FK) (AK1) town
employee-type post-code

8) employee-type
MECHANIC

fempl-)yee-staf‘f—number(FK) ]

Lgrade J

Figure D.3 — Example information model drawn in IDEF1X

<Information_Modelling_Language> <Entity_Type>
Object201 Object204
Attribute/Reference Literal/Instance Attribute/Reference Literal/Instance
name “IDEFFX" name “PERSON"
expressed_model Object202 containing_diagram Object203
characteristic_partial_description | Object234, Object235, Object236
<Information_Model> relationship_end_group_partial _ Object225, Object227, Object229
Object202 description
Attribute/Reference Literal/Instance identifier_partial_description Object277
name “Employee Relationships V0.4"
describing_language Object201 <Entity_Type>
diagram_model{element Object203 Object205
Attri Literal/Instance
| name “EMPLOYEE"
<Diagram>
Objdct203 containing_diagram Object203
Aftribute/Reference Literal/lnstance classification_scheme_partial_ Object211
description
name “Employee Relationships V0.4 — - — -
Diagram T raracteriste—partiai-deseriptior brect23 7Oy -
o rTa—— Object240, Object241
taini ject:
containing_model Jec relationship_end_group_partial_ Object230, Object231
entity_type_model_element Object204, Object205, Object206, description
Object207, Object208, Object209, P - — - -
Object210 identifier_partial_description Object278, Object 279
relationship_model_element Object213, Object214,

Object215, Object216

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

“associated-with”

<Entity_Type>
Object207

<Relationship>
Object214

name “MECHANIC” name

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,
iaoiad

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

Object221,0bjéctp22

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 P ) "
name fesident-at’

relationship_end_group_partial_ Object226, Object228 — " -

description containing_diagram Object203
identifying_indicator False

contained_relatioffship_end

Object223, Object224

<Relationship=End>

Object217
Attribute/Reference Literal/Instance
minimum_cardinality “One”
maximum_cardinality “One”
containing_relationship Object213
containing_group Object225

<Relationship_End>
Object218

Attribute/Reference

Literal/Instance

Attribute/Reference

Literal/Instance

“SPOUSE-ASSOCIATION”

name
containing_diagram Object208,
containing_hierarchy Object212

characteristic_partial_description

Objeet255, 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/Reference Literal/Instance minimum_cardinality One
= maximum_cardinality “One”
completefiessyindicator False
oxcludity_Trdicator Troe containing_relationship Object214
described_entity_type Object205 containing_group Object227
subtype_entity_type Object206
category_discriminator Object241 N _End>
; Obioooaz Object220
artial_representation ject:
La ks ) Attri ence Literal/Instance
minimum_cardinality “Zero”
<ET1my_Spec|aIusahon_Hlerarchy> maximum_cardinality “Many”
Object212
Attribute/Reference Literal/Instance COTTATTTe EETTR bl
taini Object228
completeness_indicator True containing_group jec
rtial tati Object249
exclusivity_indicator True Dare _represenaton dhd
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/Instance

Object225 name “person-bifth-date”
Attribute/Reference Literal/Instance minimum_cardinality “Zerg”
described_entity_type Object204 maximum_cardinality “Ope’
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_gardinality

“One”

<Relationship_End_Group>
Object227

Attribute/Reference

Literal/Instance

described_entity_type

Object204

mutually_exclusive_component

Object219

maximum “¢ardinality “One”
described, entity_type Object205
object 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
mutually_exclusive_component Object222 name “person-id”
minimum_cardinality “One”
<Reldtionship_End_Group> maximum_cardinality “One”
Ohject231
Tank T
Attribute/Reference Literal/Instance
o ! described_entity_type Object205
described_entity_type Object205
—enty_typ ) object Object287
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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<Non_Key_Attribute> <Relationship_End_Foreign_Key_Attribute>
Object241 Object248
Attribute/Reference Literal/nstance Attribute/Reference Literal/Instance
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
<Entity_Specialisation_Hierarchy_Foreign_Key_Attribute>
Object242 ionship_End_Foreign_Key_Attribute>
Attribute/Reference Literal/Instance Object249
name “employee-staff-number” Attribute/Reference Literal/Instance
minimum_cardinality “One” name “associated-to-person-id”
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
<Non_Key_Attribute>
Object243 <Native_Key_Attribute>
Attribute/Reference Literal/Instance Object250
name “grade” Attribute/Reference Literal/instance
minimum_cardinality “One” name *association-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 discriminated_hierarchy Object212
Attribute/Reference Literal/Instance
name “address-id” <Entity,Specialisation_Hierarchy_Foreign_Key_Attribute>
minimum_cardinality “One” Object251
maximum_cardinality “One” Attribute/Reference Literal/Instance
described_entity_type Object207 name “associated-with-person-mother-
object Object289 id”
minimum_cardinality “One”
<Non_Key_Attribute> maximum_cardinality “One”
Obiject245 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>
Object252
<Non_Key_Attribute> Attribute/Reference Literal/Instance
Object246 name “associated-to-person-father-id”
Attribute/Reference Literal/nstance minimum_cardinality “One”
name “town” maximum_cardinality “One”
minimum_cardinality “One” rank 2
maximum_cardinality “One” described_entity_type Object209
described( entity“type Object207 object Object294
represented_hierarchy Object212
<Non_'Key Attribute>
Object247 <Entity_Specialisation_Hierarchy_Foreign_Key_Attribute>
Attribute/Reference Literal/lnstance 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”
TanK 3
described_entity_type Object209
constraint Object259
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

Object256

<Entity_Specialisation_Hierarchy_Foreign_Key_Attribute>

Attribute/Reference

Literal/Instance

name

“associated-to-person-husband-

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 <Valid_Value>
described_entity_type Object210 UDIeClLo5
object Object296 Attribute/Reference Literal/Instance
represented_hierarchy Object212 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 Literal/lnstance
represented_hierarchy Object212 literal “eurtent-marriage”

Object257

<Entity_Specialisation_Hierarchy_Foreign_Key_Attribute>

Attribute/Reference

Literal/lnstance

containing_domain

Object260

<Valid_Value>
Object266

<Non_Key_Attribute>
Object258

Attribute/Reference

Literal/Instance

name “association-status”
minimum_cardinality “One”
maximum_cardinality “One”
described_entity_type Object210
constraint Object260

<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,domain Object260

rank 3

described_entity_type Object210 <valid,_Value>

constraint Object259 Object267

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

<Enuffierated_Domain>
Objeet260

Attribute/Reference

Literal/Instance

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

containing_domain

Object260

Object268, Object269, Object270
Object271

tatus <Valid_Value>
constrained_attribute Object258 Object271
- " - " Attri Literal/Instance
constrained_value Object265, Object266, Object267
literal “husband-deceased”

containing_domain

Object260

Figure D.4 — Registration of the IDEF1X example (Part 5 of 7)
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<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>
Object274

Attribute/Reference

Literal/Instance

Object282
Attri Literal/lnstance
primary_indicator True
described_entity_type Object208

identifier_element_partial_
description

Object290, Object291, Object292

titerat

trafmeesTTeTtTaTc

containing_domain

Object262

<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

Literal/lnstance

Attribute/Reference

Literal/Instance

primary_indicator

True

literal

“lead-mechanic”

described_entity_type

Object210

containing_domain

Object262

<Unique_ Identifier>
Object277

identifier_element_partiah,
description

Object296, Object297, Object298

<Attribute_Unique” Identifier_Element>

description

<Unique_ Identifier>
Object278

Attribute/Reference Literal/Instance Object285
Attrib Literal/Instance
primary_indicator True
taini i identifi Object277
described_entity_type Object204 cnind_unique_identiier lec
bject_attribut Object234
identifier_element_partial_ Object285 SURJct 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
Attribite/Reference Literal/Instance <Attribute_Unique_ Identifier_Element>
primary) indicator True Object289
described_entity_type Object206 Attri Literal/lnstance
identifier_element_partial_ Object288 containing_unique_identifier Object281
description subject_attribute Object244

Figure D.4 — Registration of the IDEF1X example (Part 6 of 7)
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<Attribute_Unique_ Identifier_Element>
Object290

<Attribute_Unique_ Identifier_Element>
Object295

Attribute/Reference Literal/Instance

Attribute/Reference

Literal/Instance

containing_unique_identifier Object282

containing_unique_identifier

Object283

subject_attribute Object248

subject_attribute

Object253

<Attribute_Unique_ Identifier_Element>
Object291

<Attribute_Unique_ Identifier_Element>
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>
Object292

<Attribute_Unique_ Identifier_Element>
Object297

Attribute/Reference Literal/Instance

Attribute/Reference

Literal/Instance

COMtaTT e fteTtifeT obfeCt2s:

oMty —OmtTe—treTtieT Otfect

L3

subject_attribute Object250

subject_attribute Object2!
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<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

D.4 Ellis{Barker example

This examp]le is based on a vehicle servicing scenarioswhich is drawn in Ellis-Barker notation
Figure D.6 provides the object instancesto'illustrate the registration of this model.

Figure D.5)

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

s A s
SERVIGE MECHANIC
(m) dale responsibility of {m) name
(m) plgnned start time responsible for|  (m) grade
(o) acjual start time
(o) acjual end time .
's N s
VEHICLE \ PRIVATE CLIENT
(m) registration number (m) name
(m) colour owned by (m) address
(o) firston-roaddate @ P———— ¢ — —— —— ] (m) home telephone number
owner of |
(o) modification (o) work telephone number
(o) mobile telephone number
HEPAIR SERVICE W\ M h
subject of
7
COMPANY CLIENT
(m) name
UTINE SERVICE ownedby } ] (m) address
ownerof|  (m) telephone number
‘described by ) (m) contact name
\ J \ J \
'specified as
T I
deseription o f: specification of |
ROUTINE SERVICE TYPE VEHICLE MODEL
(m) name (m) manufacturer
(m) specification of o (m) model name
(m) standard duration subject of (m) engine type

(m) first sale date
(o) last sale date

Figure D.5 — Example information model drawn in ‘Ellis-Barker’ notation
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<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 “Robinson Motors Vehicle Service
Recording Ver 1.0”

describing_language Object301

diagram_model_element Object303

<Diagram>
Object303

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

<Non_Key_Attribute>

Attribute/Reference

Literal/Instance

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”

containing_diagram

Object303

characteristic_partial_description

Object305, Object306, Object307,

Object309
Attribute/Reference Literal/Instance
name “mobile telephone number”
minimum_cardinality “Zero”
maximum_cardinality “One”
described_entity_type Object304
constraint Object344

<Entity_Type>
Object310

Attribute/Reference

Literal/Instance

name

“COMRANY 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, Object31},
Object314

relationship,_end )group_partial_
description

Object371

<Non_Key_Attribute>
Object311

Attribute/Reference

Literal/Instance

Object305

Attribute/Reference

Literal/Instance

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 Object304 minimum_cardinality “One”
constraint Qbject342 maximum_cardinality “One”
described_entity_type Object310
<Non_Key_Attribute> constraint Object343

<Non_Key_Attribute>

name “address” Object313
minimumgcardinality “One” Attribute/Reference Literal/Instance
maxinium,_cCardinality “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’ Object314

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

<N¢n_Key_Attribute>
Objpct317

<Entity_Type>
Object324

Object316 name “last sale date”
Attribute/Reference Literal/Instance minimum_cardinality “Zero
ame ‘name” maximum_cardinality “One”
inimum_cardinality “One” described_entity_type Object318
aximum_cardinality “One” constraint Object354
described_entity_type Object315
donstraint Object342

Attribute/Reference

Literal/Instance

name

“VEHICLE”

Aftribute/Reference

Literal/Instance

ame “grade”
inimum_cardinality “One”
haximum_cardinality “One”
escribed_entity_type Object315
donstraint Object346

description

“has significance as a vehicle serviced
by Robinsermotors”

containing_diagram

Objett303

characteristic_partial_description

@bject325, Object326, Object327,
Objett32s

relationship_end_group_partial’
description

Object367, Object372, Object391

<Enjtity_Type>
Objpct318

<Non_Key_Attribute>
Object325

Aftribute/Reference

Literal/Instance

Attribute/Reference

Literal/Instance

dharacteristic_partial_description

Object319, Object320, Object321,
Object322, Object323

relationship_end_group_partial _
description

Object376, Object377

<Ng@n_Key_Attribute>

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

<Non_Key_Attribute>
Object326

Attribute/Reference

Literal/Instance

<Non_Key_Attribute>
Object321

Attribute/Reference

Literal/Instance

name “engine type”
minimum_cardinality “One”
maximum_cardinality “One”
described_entity_type Object318
constraint Object351

Object328

) name “colour”
Object319 — n—
Aftribute/Reference Literal/Instance minimum_cardinality One
“ " maximum_cardinality “One”
ame ‘manufacturer’
described_entity_type Object324
hinimum_cardinality “One” —enty_byp )
- — " > constraint Object356
haximum_cardinality One
escribed_entity_type Objeet318
< i >
onstraint Qbject345 Nlon_Key_Atmbute
Object327
Attribute/Reference Literal/Instance
<N¢n_Key_Attribute> name “first on-road date”
Objpct320 — n—
Aftribute/Reference Literal/Instance minimum_cardinality Zero
“ S maximum_cardinality “One”
ame 'model name’ i
described_entity_type Object324
inimumcardinality “One” = y_typ )
" — constraint Object354
axipium,.cardinality “One”
deseribed_entity_type Object318
<Non_Key Attributy
constramt ODject350 an-aey.Attrinute

Attribute/Reference

Literal/Instance

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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