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PREFACE

This Standard was prepared by the Joint Standards Australia/Standards New Zealand Committee
IT-015, Software Engineering.

This Standard is identical with, and has been reproduced from ISO/IEC 15474-2:2002, Information
technology—CDIF framework—Part 2: Modelling and extensibility.

The objective of this Standard is to define the CDIF meta-metamodel and describe the rules and
notations used throughout the CDIF family of standards. The rules for extending the CDIF semantic
metamodel are also defined.

This Standard is Part 2 of AS/NZS ISO/IEC 15474, Information technology—CDIF framework, which
is published in parts as follows:

Part 1: Overview
Part 2: Modelling and extensibility (this Standard)

As this Standard is reproduced from an international standard, the following applies:

(a) Its number appears on the cover and title page while the international standard number appears
only on the cover.

(b) In the source text ‘this International Standard’ should read °‘this Australian/New Zealand
Standard’.

(c) A full point substitutes for a comma when referring to a decimal marker.

References to International Standards should be replaced by references to Australian or
Australian/New Zealand Standards, as follows:

Reference to International Standard Australian/New Zealand Standard

ISO/IEC AS/NZS

15474 Information technology—CDIF ISO/IEC Information technology—CDIF
framework 15474 framework

15474-1 Part 1: Overview ISO/IEC Part 1: Overview

15474-1

15476 Information technology—CDIF ISO/IEC Information technology—CDIF
semantic metamodel 15476 semantic metamodel

15476-1 Part 1: Foundation ISO/IEC Part 1: Foundation

15476-1



6.2.4
6.2.5
6.2.6
6.2.7
6.2.8
6.2.9
6.2.10
6.3.1
6.3.2
6.3.3
6.3.4

6.4.1
6.4.2
6.5

6.5.1
6.5.2
6.5.3
6.5.4
6.6

6.6.1
6.6.2
6.6.3
6.6.4

71
7141
7.1.2
7.2
7.21
7.2.2

CONTENTS

Page
15T o o 1
L0 o o {0 4 14T T o o = 2
NOIMALIVE FEfEIENCES.... e s s s sms s aessea s s amane s ees£aasaaamnmnessessasnsnnsnnnnnss 2
Terms  and definitioNS. .. ... s s s e r e r e s 3
From other Standards...........e e ———— 3
ST 0 7| T O o T 3
ST 0 7| 0 T 3
Lo g £ =T = g o F- (N 3
Symbols (and abbreviated terms).........ccco i e e 4
Naming and diagramming CONVENTIONS .......cciuirummimisimrmmisssenisssss s s ssss s s s s s se s e ssn s s sas s s ssas 4
Y o] o = = 11 o o L= 4
CDIF meta-metamodel concepts and facilities.......cccccuiiii i s 4
Lo T 11T 1 Lo o 4
[T FeXa [=T 11TV = T o o] o = T o T 4
Lo T 11T 1 Lo o 4
LT o1 1=T o - 1T 5
Many-to-many meta-relationsShips ..o 5
Attributed meta-relationShips ... e e e e 5
Subtyping of Meta-entities.........ccccriiiierimiii e —————————————————— 5
Multiple inheritance in meta-entities.. ... —————— 6
Subtyping of meta-relationShips ... —————————— 7
Multiple inheritance of meta-relationShips........cccoviii i s 8
Arity of meta-relationShips.......ccveirmiir i ———— 8
Mutual exclusivity of meta-relationships..........cccocmiiirrmiin s s 8
LS TU ] o1 1=T o B 1T = 8
Explicit and implicit use of CollectableMetaObjects in subject areas ..........cccccecervrrssnrrnsssnernssenennnaas 8
Rules for defining SUDJECt Area...........cccvivirremiiiriin s e e 9
WOrking mMetamodel ........cceiiirereriiiismrniis s ss s s ss e sss e sss e e s s e ea s sn e e e s ranae s e ne s e nnn e e nnnnn 10
ASTU] T =T o B 1T o - Te = T 10
Metamodel extensibility .......ccccecmiiiierminr e ——————— 10
Lo T [T 1 Lo o 10
=T L= o T 11
Exporter reSpoNSibilities.......cui i e 12
Lo T [T 1 Lo o 12
=T L= o T 12
1= D130 T o T L o U 12
Meta-attribULES.........co i s s s e s e s mmn e e naanannrEeea e annnnnsnennaann 12
Importer reSPONSIDIlIIES .....cueeiiiiiiii i s 12
Lo T 11T 1 Lo o 12
Information retenNtioN.......ccc i s an e s 12
WOrking mMetamodel ........cuuiiirreriiiismrniis s s s as e s e sss e e s s e e sn e e ra s s ae s ea s ne s e nnn e e nnnnn 12
1 1= B LT 01U = 13
T Lo Ta (= 11T T oo 4 Y= o o] g 13
Naming of Meta-0bjJECES ........cci i s s e s mnan e e s s anann e e e nnrnan 13
AV F= 13 T 13
UNIQUENESS Of NAMES....uuciciiiiii i ememsrsr s sinssim s msr s srass sams s e s £ e sa s emmns e e £ Eas s s samameEeEe £eassnnannmnns snnsnsase 13
Meta-object graphical NOtatioN ..........cccuiiiirimiiii s e e e 13
Lo T 11T 1 Lo o 13

Meta-entity SYMDOI .......cciciimiiii s s s e e e e s 14



Page
7.2.3 Meta-relationship SYMDOL..........coc s s s e e e s s e n s e s 14
7.2.4 Meta-relationship cardinality SymbOL .........cccocioimiin i s s 15
7.2.5 Meta-entity subtype hierarchy Symbol ... s s e e s 16
7.2.6 Meta-relationship subtype hierarchy..........ccccocooimiin i e 16
7.2.7 Mutual exclusivity of meta-relationships .......cccocmmiii i ————_— 17
- T 4T = Tg [T o T Vo T =Ty 17
7.3 Meta-object definition format.........ccocimiii i ———————————— 19
7 8 T 11 o T 11T 1o o 19
7.3.2 Subject area definition ... ————— 19
7.3.3 Meta-entity definition.......cccc i e ———— 20
7.3.4 Meta-attribute defiNition ... e ———————————— 21
7.3.5 Meta-relationship definition ... ————_—— 22
7.4 Meta-object reference format....... .o cesn i e e 23
7.5 Meta-object summary fOrmat ... s 24
75 T80 T 11 o T 11T 1o o 24
7.5.2 AttributableMetaObject classification hierarchy...........cocoovoiiiin i s 24
7.5.3 MetaEntity and MetaRelationship SUMMANIES.......ccuiiiiiiiiiissmimri s s e s 24
8 Meta-metamodel OVEIVIEW ........cccceeeeiiiiiiiiiiesennr s essn s rsssssa s smsr s r s s ea s e smsmnr e e e e n samsmn e e e es sansnnnn 25
8.1 e o (1T o1 o o 25
8.2 V11 = T4 g T=1 T g Lo To L= I o F=T=y o o (o) o 25
8.3 Meta-metamodel diagram..........cceeeiieemiiiinniiii s s e e s e e 26
9 Meta-metamodel SUMMATY ........cuieieeiiieiriraeireenennn e e e e e s s e e e Eea e ee e e e R e e 26
9.1 AttributableMetaObject classification hierarchy...........ccccociiiiciminiic s e 26
L= 00 0 N 1 {4 e T [T 1 o o 26
9.1.2 Classification RIErarChy ..........coc i s s s s s n e s anas 27
9.2 Meta-meta-entity SUMMAIY ... s s ms s e e a samsmnn e e e sannnan 27
9.3 Meta-meta-relationsShip SUMMArY ... e s s e 29
10 Meta-metamodel SpecCifiCation.........ccuuiiiiiiiiisi s ————— 30
10.1  Data types SPecCifiCation.........ccocummmiiiii i s s e s 30
028 R T 10 1oYW 30
L0 IR 7 = T T o= | o 30
LR R T - - 30
10.1.4 ENUMEIALEd .......coueeeeeee e s £ £ E e £ Ee £ R R EEE £ R R £ R EE £ R EREEERRRERERRRERRRRRRRERRRRRRRRRRRRRRRS 30
08 T o Y- 1 31
L0 TR T e 1= o T 31
L0280 R A 31 (=T = 31
L0 TR R o 4 31
O T = {3 31
028 R 0 0 = 31
078 e I 4T 31
10.2 Meta-meta-entity and Meta-meta-attribute specifications ..........cccovoorrii i e 32
10.2.1 AttributableMetaObjJect .........ccc oo s s e e e s 32
10.2.2 CollectableMetaObjecCt ........ccccocoimmimiii i i es s s s s s e ea e nmmsmn e e e e sannnan 33
10.2.3 MetaARDULE ...t s s s ams e e e sa s mnanrares£e Ea e nnnemnnree sannnnn 33
L0~ 11 1= = 1o 35
L0~ T 11 1= 0= 10 L o = o 36
10.2.6 MetaRelatioNShiP......cccciuiiiiiiiii s s s e ms s e e sa e e amsmn e s ee Ea e nmme e e en e sannnnan 39
L0~ = ¥ 1= o 7 =T 11
10.3 Meta-meta-relationship specifications .......c.cccciiiiiiiicii s ————- 42
10.3.1 AttributableMetaObject.HasSubtype.AttributableMetaObject ..........cccrmiiiiiiiismiiii e e 42
10.3.2 CollectableMetaObject.IsDefinedIn.SUDJECLAIEa .......cccccciiriiiiiiiisir i s s e e 43
10.3.3 CollectableMetaObject.IsUsedIn.SubjectArea..........cccccmiiiiiiiiiiirir s e s e e 44
10.3.4 MetaAttribute.lsLocalMetaAttributeOf.AttributableMetaObject.........cccciiiiiiiicsmiiii i e 45
10.3.5 MetaRelationship.HasDestination.MetaEntity............ccoorommmimiiiiiisismrnr s s s s 45
10.3.6 MetaRelationship.HasSource.MetaEntity .........ccccoiiiiiiicmmmmin i s s s e e 46



Table of lllustrations

Figure 1 — CDIF family of standards

Figure 2 — Multiple inheritance

Figure 3 — Multiple inheritance: Invalid meta-attribute, Z1
Figure 4 — Example of CDIF graphical notation

Figure 5 — The meta-entity symbol

Figure 6 — The meta-relationship symbol

Figure 7 — A Reflexive meta-relationship

Figure 8 — The Meta-relationship cardinality symbol

Figure 9 — The Meta-entity subtype hierarchy symbol
Figure 10 — The Meta-entity subtype hierarchy symbol: Multiple inheritance
Figure 11 — Mutual exclusivity of meta-relationships
Figure 12 — Conceptual Diagram and an Instance Diagram

Figure 13 — The CDIF meta-metamodel

Table of Tables

Table 1 — Inheritance of meta-meta-attribute values by subtype meta-entities
Table 2 — Inheritance of meta-meta-attribute values by subtype meta-relationships
Table 3 — Contents of subject area definition

Table 4 — Contents of meta-entity definition

Table 5 — Contents of meta-attribute definition

Table 6 — Contents of meta-relationship definition

Table 7 — Contents of meta-entity references

Table 8 — Contents of meta-relationship references

Table 9 — Data types supported by CDIF

Page

14
14
15
15
15
16
16
17
18

26

19
20
21
22
23
23

30



Vi

NOTES



AUSTRALIAN/NEW ZEALAND STANDARD

Information technology — CDIF framework —

Part 2:
Modelling and extensibility

1 Scope

The CDIF family of standards is primarily designed to be used as a description of a mechanism for transferring
information between modelling tools. It facilitates a successful transfer when the authors of the importing and
exporting tools have nothing in common except an agreement to conform to CDIF.

The CDIF family of standards includes a semantic metamodel and a transfer format definition. It also includes the
specification of a meta-metamodel and associated rules that define a framework for the semantic metamodel and
the transfer format. The language that is defined for the transfer format also has applicability as a general language
for Import/Export for repositories. The CDIF semantic metamodel also has applicability as the basis of standard
definitions for use in repositories.

The standards that form the complete family of CDIF Standards are documented in ISO/IEC 15474-1:2002,
Information technology - CDIF framework - Part 1: Overview. These standards cover the overall framework, the
transfer format and the CDIF semantic metamodel.

16474 CDIF framework

Part 1 : Overview Part 2 : Modelling and extensibility
16476 CDIF semantic metamodel 16475 CDIF transfer format
Part 1 : Foundation Part 1 : General rules for

Part2 : Common syntaxes and encodings
Part 3 : Data definitions Part 2 : Syntax SYNTAX.1

Part 4 : Data models

Part 5 : Data flow models Part 3 : Encoding ENCODING.1

Part 6 : State/event models

Partn : ...
Partn : ...

Figure 1 — CDIF family of standards

The diagram in Figure 1 depicts the various standards that comprise the CDIF family of standards. The shaded box
depicts this Standard and its position in the CDIF family of standards.
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