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Foreword

ISO (the International Organization for Standardization) is a worldwide federation of national standards
bodies (ISO member bodies). The work of preparing International Standards is normally carried out
through ISO technical committees. Each member body interested in a subject for which a technical
committee has been established has the right to be represented on that committee. International
organizations, governmental and non-governmental, in liaison with ISO, also take part in the work.

ISO collaborates closely with the International Electrotechnical Commission (IEC) on all matters of
electrotechnical standardization

The prdcedures used to develop this document and those intended for its further maintenance|ar
describg¢d in the ISO/IEC Directives, Part 1. In particular, the different approval criteria neededfor th
differenft types of ISO documents should be noted. This document was drafted in accordance with th
editoriall rules of the ISO/IEC Directives, Part 2 (see www.iso.org/directives).

AR CENY

-

Attentidn is drawn to the possibility that some of the elements of this document may. be the subject d
patent rjights. ISO shall not be held responsible for identifying any or all such patent-rights. Details @
any patént rights identified during the development of the document will be in thejintroduction and/ofr
on the I$0 list of patent declarations received (see www.iso.org/patents).

-

Any tragle name used in this document is information given for the convenience of users and does nqgt
constityte an endorsement.

jw)

For an fexplanation of the voluntary nature of standards, the 4neaning of ISO specific terms an
expressjons related to conformity assessment, as well as inforfation about ISO's adherence to th
World Trade Organization (WTO) principles in the Technical Barriers to Trade (TBT), see www.iso.orgl/
iso/foreword.html.

W

This dogument was prepared by Technical Committee {SO/TC 184, Automation systems and integration,
Subcommittee SC 4, Industrial data.

Alist of pll parts in the ISO 10303 series can be found on the ISO website.

-

Any feedlback or questions on this document should be directed to the user’s national standards body:. /
completle listing of these bodies can be found at www.iso.org/members.html.
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Introduction

ISO 10303 is an International Standard for the computer-interpretable representation and exchange
of product data. The objective is to provide a neutral mechanism capable of describing product data
throughout the life cycle of a product and independent from any particular system. The nature of this
description makes it suitable not only for neutral file exchange, but also as a basis for implementing and
sharing product databases and archiving.

10303-16 is a member of the description methods series. This document specifies a mapping of SysML
AMI to the EXPRESS language.

'he STEP APs Domain models and the STEP Core Model are information model layer compongnts that
re part of the STEP Extended Architecture. These components are developed using SysML. In [the past
TEP information models were developed using the EXPRESS language. For legacy reasons it is therefore
equired to provide an EXPRESS schema derived from the SysML domain modek It is mandatpry that
he transformation from the SysML model to the EXPRESS schema is definedby a reference standard
nd guarantee a repeatable process applicable to future application protocols developments.

Q)+ = A O

The Object Management Group (OMG) has standardized the XML Metadata Interchange specjfication
XMI) that integrates the OMG Systems Modeling Language (SysML), the OMG Unified Modeling
language (UML), the OMG Meta-Object Facility (MOF) and the World Wide Web Consortium (W3C)
Extensible Markup Language (XML) standards. SysML inherits\the XMI interchange capability from
UML. XMI is a mechanism for the interchange of metadata betiveen UML-based modeling tools ahd MOF-
Based metadata repositories. OMG has also standardized.an XMI compliant interchange formalt for the
qysML thus specifying a lexical representation of SysMLmodels based on a standardized m:.Eamodel
df the SysML. That lexical representation includes, among other things, the ability to interchapge data
tiype information, class information (or entities), groupings of classes providing namespaceq for the
dlasses (or schemas), associations between classes.and inheritance between classes (or subtyp¢s).

ISO has standardized the EXPRESS language (ISO 10303-11:2004). It is used to specify information
fequirements in ISO 10303.

0303-16 specifies a description method of the STEP Parts family, which defines the transfornjation of
ysML constructs to the EXPRESS-elements. Because the XMI standard specifies the XML represgntation
f SysML metamodel constructs, standardizing the binding of SysML constructs into EXPRESS dlements
upports the representation of SysML models as EXPRESS schemas. SysML metamodel concepts that
ppear in SysML Block Diagrams are mapped into data specifications defined by EXPRESS schemas.
'his document does not.map all SysML metamodel constructs to EXPRESS elements, because 10303
ysML models do notfuse all SysML metamodel constructs.

LO e Q) A O LA e

'he EXPRESS schemas are derived from the domain model by applying the implementation lindings
n the SysML-XMI. The EXPRESS binding is realized with XSL transformations, which transfdrms the
ysML modelinto an EXPRESS Schema. The specified binding is a one-way transformation fromp SysML
hformatfon ‘model represented in XMI into an EXPRESS schema. Due to this limitation 10303}{16 does
ot define the transformation of arbitrary SysML models to EXPRESS.

L S O o W o N S |

Réaders of 10303-16 require detailed knowledge of the EXPRESS language, and SysML.

The structure, conventions and concepts of the EXPRESS language are defined in ISO 10303-11:2004.
The main component of this standard is:

— the specification of the transformation from SysML XMI to EXPRESS for each STEP element modelled
in SysML.
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transformation

1 Scope

This document specifies a mapping of SysML (ISO/IEC 19514:2017) (constructs to H
[SO 10303-11:2004) elements for the purpose of representing SysML. moedel represented
[SO/IEC 19509:2014) as EXPRESS (ISO 10303-11:2004) schemas. The spécified mapping is a
ransformation from SysML information model represented in XMI inte\an EXPRESS schema.

ot

BXPRESS.
The following are within the scope of this document:

+ the transformation of SysML metamodel constructs represented in XMI to EXPRESS elem
the purpose of representing SysML information models as EXPRESS schemas.

The following are outside the scope of this document:

STEP Extended Architecture.
NOTE The STEP Extended Architecture is defined in References [8], [9] and [10].

+ the transformation of SysML metamodel constructs into EXPRESS elements for other purpo
representing SysML constructs as STEP concepts;

+ codes and scripts to'transform SysML XMI to EXPRESS schema;
+ the transformation of SysML constraints (OCL[2]) into EXPRESS global and local rules;

+ the transformation of EXPRESS elements into SysML constructs.

2 Normative references

— the transformation of SysML metamodelconstructs into EXPRESS elements that are not us¢

XPRESS
in XMI
bne-way

NOTE Due to this limitation 10303-16 does not define the transformation of arbitrary SysML njodels to

ents for

din the

ses than

content

']he followmg documents are referred to in the text in such a way that some or all of their

undated references the latest ed1t10n of the referenced document (mcludmg any amendments)

ies. For
applies.

ISO 10303-1, Industrial automation systems and integration — Product data representation and

exchange — Part 1: Overview and fundamental principles

ISO 10303-11:2004, Industrial automation systems and integration — Product data representation and

exchange — Part 11: Description methods: The EXPRESS language reference manual

ISO/IEC 19505-1:2012, Information technology — Object Management Group Unified Modeling Language

(OMG UML) — Part 1: Infrastructure
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ISO/IEC 19509:2014, Information technology — Object Management Group XML Metadata Interchange
(XMI)

ISO/IEC 19514:2017, Information technology — Object management group systems modeling language
(OMG SysML)

W3C Recommendation: Extensible Markup Language (XML) 1.0 (Fifth Edition)

3 Terms, definitions and abbreviated terms

3.1 Térms and definitions

For the purposes of this document, the terms and definitions given in ISO 10303-11, ISO/IEG19505-1
ISO/IEC|{19514 and the following apply.

<

ISO and|I[EC maintain terminological databases for use in standardization at the following addresses:

— 1SO|Online browsing platform: available at https://www.iso.org/obp

— IEC|Electropedia: available at http://www.electropedia.org/

3.1.1 [Terms and definitions for generic concepts

3.1.1.1
data
representation of information in a formal manner suitable for communication, interpretation, o
processing by human beings or computers

=

[SOURCE: ISO 10303-1:2021, 3.1.29]

3.1.1.2
data m¢del
descripfion of the organization of data in the. management information system of an enterprise

[SOURCE: ISO/IEC 2382:2015, 2121422]

3.1.1.3
EXPRESS
language by which aspects of product data can be defined

[SOURCE: ISO/TS 10303-15:2021, 3.1.1.1]

3.1.1.4
inform(I:ion
facts, concepts, Orinstructions

[SOURCE: 180¢10303-1:2021, 3.1.41]

3.1.1.5
information model
conceptual model of product data

Note 1 to entry: In ISO 10303, an information model is based on the object-relationship modeling technique that
organizes the product data as represented in different system aspects.

Note 2 to entry: In ISO 10303, information models may be developed using EXPRESS modeling language.
EXAMPLE Application resource model for ISO 10303-242 managed model-based 3D engineering.

[SOURCE: ISO 10303-1:2021, 3.1.42, modified — In the definition, "formal” has been replaced with
"conceptual”; in Note 2 to entry, "are" has been replaced with "may be"; the Example has been changed.]
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3.1.2 Terms and definitions for SysML constructs

3.1.2.1
association
association classifies a set of tuples representing links between typed model elements

Note 1 to entry: The full definition is provided in ISO/IEC 19505-1:2012, 11.5.

3.1.2.2
auxiliary
dtereotype applied to an abstract block that has no properties

Note 1 to entry: The full definition is provided in ISO/IEC 19505-1:2012, Clause 22.

1.2.3
lock
nodular construct used for defining an entity.

Lo S . I S0

Note 1 to entry: Application activity model concepts, application data planning objects, applicatior] domain
hodel business objects, core model objects and ARM in SysML Entities. Theycan/include reference, pdrt, value
froperties, and constraints. They can be specializations of other blocks.

Note 2 to entry: The full definition is provided in ISO/IEC 19514:2017, Clause 8.

3.1.24

danonical XMI

gpecific constrained format of XMI that minimizes Variability and provides more predictable
ifdentification and ordering

Note 1 to entry: A canonical XMI file is itself a valid XMhfile.
Note 2 to entry: The full definition is provided inSO/IEC 19509:2014, Annex B.

3.1.2.5
domposite aggregation
responsibility for the existence of the.composed object

Note 1 to entry: If a composite object is deleted, all of its part instances that are objects are deleted with it.
Note 2 to entry: The full defiqition is provided in ISO/IEC 19505-1:2012, 11.4.1.

3.1.2.6
donnector
ljnk between two-0r more instances playing owned or inherited roles within a StructuredClassffier

Note 1 to entry: The full definition is provided in ISO/IEC 19505-1:2012, 11.2.3.3.

3.1.2.7
dnumeration
yalue type whose values are enumerated in the model as enumeration literals

Note 1 to entry: The full definition is provided in ISO/IEC 19505-1:2012, 10.2.3.3.

3.1.2.8
enumeration literal
user defined data value for an enumeration

Note 1 to entry: The full definition is provided in ISO/IEC 19505-1:2012, 10.2.3.3.

© IS0 2021 - All rights reserved 3
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3.1.29

data type
type whose instances are identified only by their value

Note 1 to entry: The full definition is provided in ISO/IEC 19505-1:2012, 10.2.3.1.

3.1.2.10
generalization
directed relationship between a more general supertype and a more specific subtype

Note 1 t
the tran
its speci
subtype,

Note 2 td

3.1.2.11
part pr
propert

Note 1 td
part pro

Note 2 td
3.1.2.12
primiti
definitiq
Note 1 td

3.1.2.13

bitive closure of its general classifiers is often called its generalizations, and the transitive closune '@
ic classifiers is called its specializations. The immediate generalizations are also called the classifier
and where the classifier is a class, its supertype.

entry: The full definition is provided in ISO/IEC 19505-1:2012, C.1.1.

pperty
y that specifies a part with strong ownership and coincidental lifetime ofits containing block

entry: It describes a local usage or a role of the typing block in the context efthe containing block. Ever
berty has composite aggregation and is typed by a block.

entry: The full definition is provided in ISO/IEC 19514:2017, 8.3.2.3, paragraph 6.

ye type
n of a predefined data type, without any substructure

entry: The full definition is provided in ISO/IEC 19505-1:2012, Clause 21.

referenice property

propert
Note 1 td

3.1.2.14
stereot
limited
of the m

Note 1 td

3.1.2.15
value p
propert

Note 1 td

y that specifies a reference of its containing block to another block

entry: The full definition is providéd,in ISO/IEC 19514:2017, 8.3.2.3, paragraph 6.

ype
kind of metaclass that cannot be used by itself but must always be used in conjunction with on
etaclasses it extends

entry: The full definition is provided in ISO/IEC 19505-1:2012, 12.3.3.4.

Foperty
y of a block that is typed with a value type

éntry: The full definition is provided in ISO/IEC 19514:2017, 8.3.2.3, paragraph 6.

entry: Each generalization relates a specific classifier to a more general classifier. Given a classitief,

B <

W

3.1.2.16
value type
a stereotype of UML data type that is used to define types of values that may be used to express

informa

tion but cannot be identified as the target of any reference

Note 1 to entry: The full definition is provided in ISO/IEC 19514:2017, 8.3.2.14.

© ISO 2021 - All rights reserved
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3.2 Abbreviated terms

CXMI canonical XMI

ID identifier

OCL object constraint language

OMG object management group

4TEP standard for the exchange of product model data
ysML systems modeling language

UML unified modeling language

yuiD universal unique identifier

AMI XML meta-data interchange

AML extensible markup language

4 SysML XMI to EXPRESS

4.1 General

This clause describes the concepts and rules for thetransformation mapping from a STEP SysML model
qtored as a CXMI file to an EXPRESS Schema.

This document shall be unambiguously identified in an open information system by the code d¢fined in
Annex A.

4.2 Presentation conventions
Hor ease of identification, separate’boxes are used for the fragments of SysML, CXMI and EXPRESS.

The items significant to the'section are usually in bold, but more than text effects may be used where

« n

needed to support the explanation. Triple dots (“...”) are used to hide content not relevant to an|extract.

(urly brackets “{xx%}") are used to contain descriptive words of the content in the resulting CXMI.
4.3 CommoOn‘mapping conventions

4.3.1 <Reference to external files

Allthe references in the SysML Canonical XMI fragments are given as xmi:idref which assurpes that
reteferenced-elementis-containedinthe-sameXMHHile—When-the referenced-elementisinadifferent
XMI file the hrefis used instead. This will be the case for all reference to primitives and may be case for
other references.

Canonical XMI: type href relative reference to element in DataTypes.xmi

CXMTI :

<ownedAttribute xmi:id="{...}" xmi:uuid="{...}" xmi:type="uml:Property">
<name>Text</name>
<type href="../../../DataTypes.xmi#STRING"/>
...other tags...

</ownedAttribute>

© IS0 2021 - All rights reserved 5
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Canonical XMI: general hrefrelative reference to element in another XMI file
CXMTI:
<packagedElement xmi:id="{...}" xmi:uuid="{...}" xmi:type="uml:Class">
<name>DateTimeAssignment</name>
<generalization xmi:id="{...}" xmi:uuid="{...}" xmi:type="uml:Generalization">
<general href="../../Core_model/RequirementManagement/RequirementManagement.xmi#
18 4 1 8e00led 1504250730055 679435 26318"/>

</pac

</generalization>

other tags...
agedFlement >

4.3.2 [mi:id, xmi:uuid, and UUID
A CXMIfile uses xmi:id value to make references between all kinds of elements. An xmi:id can be in ap
xmi:idref attribute.
Xmi:uuid (UUID[]), is not relevant to be included in the mapping transformatighs.” After the firgt
mapping clause, this attribute will be omitted.
4.3.3 |Assumed sysml:Block in fragments
For all he fragments that refer to Block, the following shows how a block is defined in the Canonicql
XMI. Thjs is not repeated in the remaining fragments, where only xini:type="uml:Class” is included angd
the sysnpl:Block is assumed:

SysML:

Class [<<Block>>

CXMI :

<sysml:Block xmi:id="..." xmi:uuid="...">

<bgse Class xmi:idref="{umlid}"/>
</sysn|l:Block>
<packggedElement xmi:type='uml:ClassNxmi:id="'{umlid}' xmi:uuid='..."'>
<ngme>StepEntityName</name>

</p;c agedElement>
4.3.4 |Containment and reference relationship
The EXPRESS languageZdoes not distinguish between reference relationships and containment
relationghips. SysME supports both types of relationships. Therefore, in 4.11, no distinction is madp
whether an association between two entities is realized by reference or by relationship.
4.3.5 [Usedstereotypes to represent STEP concepts
Two exikting [IMI stereotypes are used to represent cpprifir‘ STEP concepfs:
— <<Auxiliary>> stereotypes represent select data objects. Select data objects are represented as

abstract Blocks in SysML;

— <<Type>> stereotypes represent two specific types of Blocks:

blocks that represents list of lists;

block that represents Value Type in order to be able to include them as member in selects.

© ISO 2021 - All rights reserved
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4.3.6 Select type not treated as SysML supertype

In STEP concepts, select types are not defined as entities but as types and are therefore not defined as
supertypes of an entity. In SysML an entity identifies the supertype entities and select types using the
generalization relationship. For this document supertype excludes any select types.

4.4 Mapping of the primary schema

SysML:
Package that includes directly the STEP data model represented 1in SysML and intended to
be transformed and implemented

CXMI:
<uml:Package xmi:type="uml:Package" xmi:id="...'">
<name>STEP_AP242 Domain_model</name>
<packagedElement
EXPRESS:

SCHEMA STEP_AP242 Domain model;

4.5 Mapping of Entities

4.5.1 General mapping of Entity

Hor each SysML block declaration (that is not an abstract <<auxiliary>>), the EXPRESS Schefna shall
dontain the definition of a new entity data type cerresponding to that SysML block.

SysML:
Class <<Block>>

CXMI:
<packagedElement xmi:type='tmd:Class' xmi:id="'{umlid}' xmi:uuid='...'>
<name>StepEntityName< /name>

EXPRESS:
ENTITY StepEntityName;

N

.5.2  Mapping of abstract entity

o

\ SysML+abstract block shall be transformed to an EXPRESS abstract supertype.

o iV
= T

Class <<Block>> with abstract parameter set as true

CXMI representation:
<packagedElement xmi:type='uml:Class' xmi:id='{umlid}"' >
<name>StepEntityName</name>
<isAbstract>true</isAbstract>

© IS0 2021 - All rights reserved 7
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EXPRESS:
ENTITY StepEntityName
ABSTRACT SUPERTYPE;

4.5.3 Mapping of entity with one supertype
A SysML subtype Block shall be mapped to an EXPRESS subtype.

SysML:
Class [K<Block>> with general parameter including the name of the supertype block. The
superlyping is, formally, represented as a generalization relationship from the suptype
block |to the supertype block.

CXMTI:
<packggedElement xmi:type='uml:Class' xmi:id='{umlid}'>
<ngme>SubtypeEntity</name>
<ggqneralization xmi:id=".." xmi:uuid="..." xmi:type="uml:Generalization'>
<general xmi:idref="="{xmi:id of the Supertype}"/>
</deneralization>

EXPREJS:
ENTITY SubtypeEntity
SUHTYPE OF (NameOfSupertypeEntity) ;

If thg SupertypeEntity has only one subtype:
ENTITY NameOfSupertypeEntity
SUHERTYPE OF (SubtypeEntity);

If thg SupertypeEntity has more than one (Subtype:
ENTITY NameOfSupertypeEntity
SUHTYPE OF (ONE OF (SubtypeEntity, @notherSubtypeEntity, ..));

=

NOTE SysML GeneralizationSet is:not included in the Extended Architecture, therefore a SYSML bloc
cannot be the generalization of more_than one other block at the same time. This is mapped to EXPRESS by
ONEOF cpnstraint.

js)

4.5.4 |Mapping of entity\with multiple supertypes

Multipld inheritancelisswhere the SysML block has more than one supertype that is not an <<Auxiliary>3.
This kipd of SysME block shall be mapped to an EXPRESS subtype naming all its supertypes. Th
following rules.are applied:

14°

— the pelow fragment builds on the above fragment with the additional features:

— EntityX has multiple inheritance of IdentifiableObject EntityA and ProgrammeObject EntityB;

— EntityB has a supertype EntityC.

SysML:

Class <<Block>> with general parameter including the names of the supertype blocks. The
supertyping is, formally, represented as a generalization relationship from the subtype
block to the multiple supertype blocks.

8 © IS0 2021 - All rights reserved
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CXMI:
<packagedElement xmi:type='uml:Class' xmi:id="'{umlid}' xmi:uuid='...'>
<name> EntityX </name>
<generalization xmi:id=".." xmi:uuid="..." xmi:type="uml:Generalization">
<general xmi:idref="="{xmi:id of the EntityA }"/>
</generalization>
<generalization xmi:id=".." xmi:uuid="..." xmi:type="uml:Generalization">
<general xmi:idref="="{xmi:id of the EntityB }"/>
</generalization>
p:ar*l(;u‘n:d}?'\r:mr:'nf mi'f‘pr::'lmﬂ‘f“q;; ! mi-id="/yumiid}?’ mi-nnid=" !
<name> EntityB </name>
<generalization xmi:id=".." xmi:uuid="..." xmi:type="uml:Generalization">

<general xmi:idref="="{xmi:id of the EntityC }"/>
</generalization>

EXPRESS:
ENTITY EntityX
SUBTYPE OF (EntityA, EntityB);

ENTITY A
SUPERTYPE OF (EntityX);

ENTITY B
SUPERTYPE OF (EntityX)
SUBTYPE OF (EntityC);

ENTITY C
SUPERTYPE OF (EntityB);

4.6 Mapping of simple type

In order to follow the semantics of EXPRESS (to enable EXPRESS from/to SysML mappings), it is
necessary to use STEP own simple“types (also named primitive types). For example, Numper is a
deneralization of Real, that is a-generalization of Integer. The UML/SysML types do not hpve this
relationship between the primitive types. The fragments below provide the mapping requiremgents.

SysML:
PrimitiveType STRING\<KValueType>>

CXMI:

<packagedElenent xmi:id="STRING" xmi:uuid="..." xmi:type="uml:PrimitiveType'>
<name>S€rinhg</name>

</packagedflement>

EXPRESS :
STRING

SysML:
PrimitiveType NUMBER <<ValueType>>

CXMI:

<packagedElement xmi:id="NUMBER" xmi:uuid="..." xmi:type="uml:PrimitiveType'>
<name>Number</name>
<isAbstract>true</isAbstract>

</packagedElement>
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EXPRESS:
NUMBER

SysML:
PrimitiveType REAL <<ValueType>>

CXMI:
<packagedElement xmi:id="REAL" xmi:uuid="..." xmi:type="uml:PrimitiveType">
<name>Reat<Frratft

<ggneralization xmi:id=" generalization-REAL NUMBER" xmi:uuid="..."
xmi:tyjpe="uml:Generalization">
<ggneral xmi:idref="NUMBER"/>
</generalization>

</pacHagedElement>

EXPREJS:
REAL

SysML:
PrimifJiveType INTEGER <<ValueType>>

CXMI:
<packggedElement xmi:id="INTEGER" xmi:uuid="..." xmi:types/uml:PrimitiveType">
<ngme>Integer</name>
<ggneralization xmi:id=" generalization-INTEGER REAL" xmi:uuid="..."
xmi: tyjpe="uml:Generalization">
<ggneral xmi:idref="REAL"/>
</generalization>
</pacHagedElement>

EXPREJS:
INTEGHR

SysML:
PrimifiveType LOGICAL <<ValueType>>

CXMT:
<packggedElement xmi:id="LOGICAL" xmi:uuid="...." xmi:type="uml:Enumeration'>
<ngme>Logical</name>
<ownedLiteral xgiyd¥d="UNKNOWN" xmi:uuid="..." xmi:type="uml:EnumerationLiteral'>
<name>Unkndwn</name>
</dwnedLitergik>
</pacHagedElefuent>

EXPRES
LOGIC

n

-

SysML:
PrimitiveType BOOLEAN from specialized LOGICAL <<ValueType>>
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CXMI:
<packagedElement xmi:id="BOOLEAN" xmi:uuid="..." xmi:type="uml:Enumeration">
<name>Boolean</name>
<generalization xmi:id=" generalization-BOOLEAN-LOGICAL" xmi:uuid="..."
xmi:type="uml:Generalization">
<general xmi:idref="LOGICAL"/>
</generalization>
<ownedLiteral xmi:id="TRUE" xmi:uuid="..." xmi:type="uml:EnumerationLiteral'>
<name>True</name>
</ownedLiteral>
ounedliteral mi-id="FATSE" xmi-nnid=" o xmi -t pr::"77m7 cEnumerationliteral!

<name>False</name>
</ownedLiteral>
</packagedElement>

EXPRESS:
BOOLEAN

Hor each of the defined uml:Enumeration and uml:PrimitiveType, a corresponding sysml:Valuy
defined.

EXAMPLE

eType is

CXMI:

<sysml:ValueType xmi:id="BOOLEAN VT" xmi:uuid="...
<base DataType xmi:idref="BOOLEAN"/>

</sysml:ValueType>

EXPRESS:
TYPE BOOLEAN VT = BOOLEAN;
END TYPE;
NOTE Binary simple type is not mapped.as it is not used.

4.7 Mapping of aggregationtype
There are four types of aggregation:

+ Bag;

+ Set;

+ List;

+ Array.

ysML-CXMI supports all of those types. But in this document, all aggregations types are S
HXPRESS. isOrdered is default false if omitted and isUnique is default true if omitted:

t in the

CXMI:
<isOrdered>true</isOrdered>
<isUnique>false</isUnique>

The fragments below provide the mapping requirements. But consequently, they do not
isOrdered nor isUnique.

specify

SysML:
Class <<Block>> <<Type>> Set of an entity

© IS0 2021 - All rights reserved
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CXMI:

<packagedElement xmi:id"...” xmi:type="uml:Class">
<name>NameSet</name>
<ownedAttribute xmi:id="... " xmi:type="uml:Property">

<name>elements</name>

<aggregation>composite</aggregation>

<type xmi:idref="{umlid of the Entity}"/>

<lowerValue xmi:id="..." xmi:type="uml:LiterallInteger">
<value>2</value>

</lowerValue>

g_u_ppgﬂla_'l_ue mi-jid=" " mi %‘jpp:"nm'l cliterallinlimitedNatiral™
<value>*</value>

</upperValue>
</dwnedAttribute>

</pacHagedElement>

EXPREJS:
ENTITY NameSet;
eldgments: SET[2:?] OF NameOfEntity;

NOTE In CXM], the combination of isOrdered (default false if omitted) and istnique (default true if omitted)
are used|to define the four types of aggregations:

— Notjrdered and not unique is mapped to Bag;
— Notjrdered and unique is mapped to Set;
— Ordg¢red and unique is mapped to List;

— Ordgred and not unique is mapped to Array.

4.8 Mapping of aggregation of aggregation type

A list of|lists of a simple type is represented by-a block, with an “elements” property, with the namin
conventjon for aggregation of aggregation.

Jy

Below ig the definition of a List of List of Real.

SysML:
Class |[K<Block>> <<Type>> List of List of Real
CXMTI:
<packggedElement xfuijid="..." xmi:type="uml:Class'>
<ngme>NameOfTheFistOfListType</name>
<ownedAttributfe xmi:id="..." xmi:type="uml:Property'>
<name>elements</name>
<isOxdered>true</isOrdered>
<igUnique>false</isUnique>
<Cype href="../../../DataTypes.xmi#REAL" />
+omerierttr e e pe—llamd e ea e gerL
<value>2</value>
</lowerValue>
<upperValue xmi:id="..." xmi:type="uml:LiteralUnlimitedNatural">
<value>3</value>
</upperValue>
</ownedAttribute>
EXPRESS:
ENTITY NameOfTheListOfListEntity;
elements : LIST[2:3] OF LIST[2:3] OF REAL;
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An array of array is represented by a block, with an “elements” property, which the naming convention

for aggregation of aggregation.

Below is the definition of an Array of Array of an Entity. Hereafter the name of the type is ARRAYEntity.

SysML:
Class <<Block>> <<Type>> Array of Array of an Entity
CXMI:
PaCRagJeUE IeMENT XML T ta=""" " Mt T TYpe= UMl C1a
<name>ARRAYEntity</name>
<ownedAttribute xmi:id="..." xmi:type="uml:Property'>
<name>elements</name>
<type xmi:idref="{xmi:id of the Entity}"/>
<upperValue xmi:id="..." xmi:uuid="..." xmi:type="uml:LiteralUnlimitedNaturdl'">
<value>3</value>
</upperValue>
</ownedAttribute>
EXPRESS:
ENTITY ARRAYEntity;
elements : ARRAY[1:3] OF ARRAY[1:3] OF NumericalValu&y

4.9 Mapping of Select type
A SysML Auxiliary Abstract Block shall be transformed to an EXPRESS select type.

N

4.9.1 General mapping of select type

A select type in SysML is an abstract auxiliary block. Its members are subtypes of this block.

SysML:
Class <<Block>> <<AuxiliaryX%>jAbstract

© IS0 2021 - All rights reserved
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CXMI:

<packagedElement xmi:id="{xmi id of the Select}" xmi:type="uml:Class'>
<name>NameOfTheSelect</name>
<isAbstract>true</isAbstract>

<packagedElement xmi:id="{xmi id of the member}" xmi:type="uml:Class'>
<name>{name of the member}</name>

<generalization xmi:id="..." xmi:type="uml:Generalization'">
<general xmi:idref="{xmi id of the select}"/>

</generalization

<ggneralization xmi:id="..." xmi:type="uml:Generalization">

<general xmi:idref="{xmi id of another select}"/>
</deneralization>

<packggedElement xmi:id="{xmi id of another member}" xmi:type="uml:Class">
<ngme>{name of another member}</name>
<ggneralization xmi:id="..." xmi:type="uml:Generalization">

<general xmi:idref="{xmi id of the select}"/>

</deneralization>

<ggneralization xmi:id="..." xmi:type="uml:Generalization">

<general xmi:idref="{xmi id of another select}"/>

</deneralization>

<StandardProfile:Auxiliary xmi:id="..." xmi:uuid="..">
<bgse Class xmi:idref="{xmi id of the select}"/>
</StarfJdardProfile:Auxiliary>

EXPREJS:
TYPE NameOfTheSelect = SELECT (name of the memberx} ‘name of another member) ;
END TYPE;

NOTE A select type can contain another select type.

EXAMPLE Select type containing another s¢lect type:

CXMI:
<ngme>NameOfTheSelect</name>
<igAbstract>true</isAbstraot>

<packggedElement xmi:id=U"{xmi id of another select}" xmi:type="uml:Class">
<ngme>{NameOfTheANOTHERSelect}</name>
<ggneralization xmd:id="..." xmi:type="uml:Generalization">

<general xmisidref="{xmi id of the select}"/>

</deneralizatl¢n>

EXPREJS:
TYPE qameOfTheSelect = SELECT (NameOfTheANOTHERSelect, ..);
END_TYPE;

4.9.2 Mapping of select type containing value type

In SysML, because Select types are Blocks and the members are subtypes, it is not possible to make a
Value Type, such as a string, a subtype of a block. The concept of Proxy is introduced in order to allow
Value Types as members of Selects. Proxies are Blocks stereotyped as <<Type>> and its members are
Value properties named as “value” per the naming convention. Therefore, a proxy is a model artefact
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that allows a generic data type to be used as a class object for a select type. As it is a modelling artefact,
itis not represented in EXPRESS. In EXPRESS the Value Type is directly represented in the select list.

EXAMPLE The ClassStringProxy is used to represent a class as a string. The name of the corresponding
Value Type is ClassString.

SysML:
Class <<Block>> <<Type>> Proxy of ClassStringProxy typed as String <<Value Type>>

CRMTT

<packagedElement xmi:id="..." xmi:type="uml:Class">
<name>ClassStringProxy</name>
<generalization xmi:id="..." xmi:type="uml:Generalization">

<general xmi:idref="{xmi id of a select block}"/>
</generalization>

EXPRESS:
TYPE ClassSelect = SELECT (
Class,
ClassString,
ExternalOwlClass
);
END TYPE;

TYPE ClassString = STRING;
END TYPE;

4.10 Mapping of enumeration type

o

\ SysML Enumeration Value Type with EndmerationLiterals shall be transformed to an HXPRESS
gnumeration type.

SysML:
Enumeration <<Value Type>> with-EnumerationLiterals

CXMI:
<packagedElement xmi;id="..." xmi:type="uml:Enumeration'>
<name>NameOfTheEnumeration</name>
<name>an enymération string</name>

</ownedLiteral>
<ownedLiter@d“xmi:id="..." xmi:type="uml:EnumerationLiteral'>
<name>andther enumeration string</name>
</ownedlitéral>
EXRRESS:

TYRE NameOfTheEnumeration = ENUMERATION OF (an enumeration string, another enumeratfion
A )
Sxa

END TYPE;

4.11 Mapping of entity attribute

Attributes of an entity are represented by SysML Properties. There are three types of such properties:
Value Property, Part Property, and Reference Property:

— avalue property will be typed as a simple type or an enumeration type and is necessarily contained
in the block when instantiated;
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— apartproperty will be typed by a select or by a block and is necessarily contained in the block when
instantiated;

— areference property will be typed by a select or by a block and is not contained in the block when
instantiated.

For each SysML explicit property of a SysML block declaration the corresponding entity type in the
EXPRESS Schema Definition contains an attribute definition, with exceptions (see below). The
following general rules are applied:

— theforder of elementsis fixed;
— thephame of the EXPRESS attribute is the name of the property in the SysML model;

— for |each inverse composite aggregation property of a SysML Block declaration, therassociatel
EXHRESS entity contains an inverse attribute corresponding to the SysML Block property.

The CXMI below presents the generic declaration of properties in a block. Text in beld spots the key
elements.

CXMTI:
<packggedElement ... xmi:type="uml:Class">
<ngme>Entity...</name>
<ownedAttribute xmi:id="..." xmi:uuid="..." xmi:type="uml :Property'>
<name>NameOfTheAttribute</name>
<type xmi:idref="{xmi id of the type of the attribute}"/>
<association xmi:idref="..."/>
</dwnedAttribute>
<ownedAttribute xmi:id="..." xmi:uuid="..." xmi:&xe="uml:Property">
<name>NameOfAnotherAttribute</name>
<aggregation>composite</aggregation>
<type xmi:idref="..."/>
<association xmi:idref="..."/>
<lowerValue xmi:id="..." xmi:type="um“¥Literallnteger"/>
<upperValue xmi:id="...” xmi:type="uml:LiteralUnlimitedNatural">
<value>*</value>
</upperValue>
</dwnedAttribute>

When the following is declared in(the ownedAttribute, it means it is a Part Property. When it is omitted,
it meanp it is a Reference Property. In EXPRESS there is no distinction made between a Part and
Referenfe Property. Both aré. mapped as explicit attributes.

-

CXMT:
<aggrggation>com@gQs¥te</aggregation>

<lowerValue> and<upperValue> defines the multiplicity and the optionality:

— whgn-<lewerValue> not is declared, it means the attribute is mandatory;

— when <lowerValue> is declared, without embedding a <value>, it means the attribute is optional
(value = 0);

— <value> provides the multiplicity.

4.11.1 Mapping of multiplicity and optionality

The SysML Block properties multiplicity shall be transformed to EXPRESS as presented in the fragments
below:
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SysML:
Property multiplicity is [1]

CXMI:
lowerValue and upperValue are not set (as the default behaviour is

1).

EXPRESS:
ENTITY

-

ey
cm
Tr

._
]
b 3
ar

AL
pagenay

SysML:
Property multiplicity is [0..1]

CXMTI:
<lowerValue> set but <value> not set
<upperValue> (as the default behaviour is 1).

EXPRESS:
ENTITY ..;
NameOfTheAttribute: OPTIONAL TypeOfTheAttribute;

SysML:
Property multiplicity is [0..*]

CXMI:
<lowerValue> set but <value> not set
<upperValue> set and <value> set as_*

EXPRESS:
ENTITY ..;
NameOfTheAttribute: ORTIONAL SET[1:?] OF TypeOfTheAttribute;

SysML:
Property multipleity is [1..*]

CXMT :
<lowerValwue> set nad <value> seet as 1
<upperValue> set and <value> set as *

EXBRESS :

oA
TINT T T L .7

NameOfTheAttribute: SET[1:?] OF TypeOfTheAttribute;

SysML:
Property multiplicity is [n..*]

CXMTI:
<lowerValue> set nad <value> seet as n (integer)
<upperValue> set and <value> set as *

© IS0 2021 - All rights reserved
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EXPRESS:
ENTITY ..;
NameOfTheAttribute: SET[n:?] OF TypeOfTheAttribute;

4.11.2 Attribute typed as an Entity

The EXPRESS element corresponding to a SysML property whose data type is a block and stereotyped
as Part Property (not Auxiliary or Type) shall be transformed to EXPRESS as presented in the fragments
below:

SysML:
<<Pary Property>> typed as a Block

CXMTI:
<oWnedAttribute xmi:id="..." xmi:type="uml:Property'>
<name>NameOfTheAttribute</name>
<aggregation>composite</aggregation>
<type xmi:idref="{uml id of the typing Block}"/>
<association xmi:idref="..."/>
EXPREJS:

NameOflTheAttribut: name of the typing block;

SysML:
<<Refdgrence Property>> typed as a Block

CXMTI:

<packggedElement ... xmi:type="uml:Class>
<ngme>Entityl</name>
<ownedAttribute xmi:id="..." xmiskype="uml:Property'">

<name>Attributel</name>
<type xmi:idref="{uml id ©of .the typing Block}"/>
<association xmi:idref="33""/>

It shduld not contain:
<aggregation>composite</aggregation>

EXPREJS:
ENTITY Entityl;
Atfributel: name of the typing block;

4.11.3 |Attribute typed as Select

The EXPRESS attribute corresponding to a SysML property whose data type is an Abstract Auxiliary
block (Select type) data type shall be transformed to EXPRESS in the following way:

SysML:
<<Reference OR Part Property>> typed as a select Class <<Block>> <<Auxiliary>>
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CXMI:

<packagedElement ... xmi:type="uml:Class'>
<name>Entityl</name>
<ownedAttribute xmi:id="..." xmi:type="uml:Property'>

<name>Attributel</name>
<type xmi:idref="{uml id of the typing Select Block}"/>
<association xmi:idref="..."/>

If this is a reference property, it should NOT contain:
<aggregation>composite</aggregation>

EXPRESS:
ENTITY Entityl;
Attributel: name of the typing Select Block;

N

.11.4 Attribute typed as Enumeration type

=

roperties of SysML blocks that are of enumeration types shall be trapsformed to EXPRESS yvith the
ame of an EXPRESS Enumeration type.

—

SysML:
<<Part Property>> typed as a Enumeration <<Value Type>X Wwith EnumerationLiterals

CXMI:
<packagedElement ... xmi:type="uml:Class'>
<name>Entityl</name>
<ownedAttribute xmi:id="..." xmi:type="umd:Property'>
<name>Attributel</name>
<type xmi:idref="{uml id of the typing Enumeration Block}"/>
<association xmi:idref="..."/>
<packagedElement xmi:id="="{uml\id of the typing Enumeration Block "

xmi:type="uml:Enumeration">
<name>NameOfTheEnumeratidn<Yname>

<ownedLiteral xmi:id="..:." xmi:type="uml:EnumerationLiteral">
<name>an enumeratioh, string</name>

</ownedLiteral>

<ownedLiteral xmifid="..." xmi:type="uml:EnumerationLiteral'>

<name>anothes, erfilumeration string</name>

EXPRESS:
TYPE Name©fTheEnumeration = ENUMERATION OF (an enumeration string, another enumeratfion
string)g
END T¥PEY

ENTTTY Entityl;
Attributel: NameOfTheEnumeration;
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Annex A
(normative)

Information object registration

To prov
object iq

The me:
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entifier is assigned to this document:
{iso standard 10303 part(le6) version(l)}

ining of this value is defined in ISO/IEC 8824-1, and is described in ISO 10303-1.
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Annex B
(informative)

021(E)

EXPRESS/Information modelling constructs and the equivalent

SysML modelling constructs

hodelling language constructs) and the equivalent SysML constructs and canonical XMI)const
is ordered using the clause numbering from ISO 10303-11:2004.

NOTE1 Greyed rows in Table B.1 are concept title with following rows describing the details of the
These reflect the clauses in ISO 10303-11:2004 which are listed in the first column.

NOTE 2 Table B.1 is based on Table 3 in N3424[10] with CXMI constructs added:

© IS0 2021 - All rights reserved

Table B.1 below lists the information modelling concepts (that are common with EXPRESS infoLmation

ructs. It

concept.

21


https://standardsiso.com/api/?name=607133e82b35bcbcc5593727f1bbe3ba

2021(E)

ISO/TS 10303-16

WOdALSATITWTI I : Tun,,=2dA : TWxX

JusweTHpebesoed <<adfon[ep>> Surng ad 43y eyep Surng 9'1'8
LuoTieIsunuyg: Twn,=dA3 : TWx
JusweTHpabeyoed| <<adAlaniep>> ueajoog adA£3 ejep uesjoog 518
LUoT3RISWNUY : TUN,=2dA7 : TWX
JusweTgpabesoed <<adAan[ep>> [ed180] 2d 43 ejep [ed1307] 18
WOdALSATITWTI I : Tun,,=2dA : TWX
JusuweTHpabesoed <<ddAon[ep>> 19893u] a2d A1 eyep 10893u] €18
WOdALSATITWTI A : TWn,, =2dA : TWX
JusweTHpebesoed <<adA1on[ep>> [eay adAy ejep [eay 2’1’8
WOdALSATITWTI IS : TWN,=2dAT : TWX
qusweTHApabeyoed| <<adflan[ep>> JoqunN ad 4y eyep JaquinN 1'T'8
adAjanrep sad 43 eyep ardwis 18
'said A3 eyep TINSAS ur-{ing ay3 jo peajsul /V\Q
pasn aq prnoys yoiym sad4eireq adexoed ay3 ul TNSAS ul pae[d AV\
-9p uaa(q aAey sad A3 e3gp Surmo[[oj ay) 2.1Nn3dN.13S ddUBILIdYUI \\
SSAUIXA 9Y3 asn 03 ‘Aaramdy ‘sad A3 ereq umo st saprao.ad TNSAS 0,\ sad 4y ereQ 8
s[eaa31[ Surpuodsa.1od sapnpul )0 ’ S[e1aI] S’/
aweu SI91j1IUdp] YL
'sfoquiAs jo 3s1] e sap1aoad 7)Q sjoqui4s €/
"D SP10M PIAIdSaI dae 13y ],
"JINSAS Ul Sp.IOoM PIAISSAL OU d.0€ 2.13Y ], Sp.IoM paAlasay L
‘ufsTueydawW uonedrqnd ay3 ur papnpur
9q 03110u sk os sad£j0a19194 A[qeins aq pue (swreaderp ayj ela) sa
-3exoed a3 ul paljrauapl aq ginoys sansst pue swajqo.ad 1adojpaaq
*SJUWII[d <3USUWODIPSUMO
95013 UIY}IM SJUSWWO0D Se{pappe aq p[noys suonydLIdsap [en)xal />"<Ausuuo) : Twn,, =odA] 1 TwxX
aAeY 01 paau 1eyl (039 sqrrradoad ‘syoorg) syuawa[d TINSAS [V JUSWWODPSUMO> JuULWWOD Syleway 9'TL
‘juareainba
aIe THO pue TINSAS yroq pye SSTYJXT £q pasn 3as 193oeIeyd ay ], 195 J19)0RIRY) 1L
"payyl3uapI a.xe i)
s3deouod jusfeainbs 1) ay3zfos adendue| pas.aed e st YO "SHIBWAL Q
Jo1daouod ay3 10j 3dadxa sadnSue[ om) a3 usamiaq aduapuodsa. &\
-102 AJ13uapl 03 paau ou SI a.Jpy3 adengdue] pas.aed e se pajuasa.adal >
J0u ST TNSAS 92UIS 'V Xauuly ‘FT0Z:TT-E0€0T OSI Ul paulyap sa[n.t Oe
XejuAs ay) 03 Suip.odde pas.aed aq 03 a.1e syuswd[d a3enue| V\
J1SE( 93 MO S[Ie3dp £ asne[) ‘4T0Z:TT-S0£0T OSI A.LON /. pruews aden3uejoiseg L
SUWWUI pue sIfITy STIOMITSUOI TIN XD TIMITSUU ) TINSAS £1G9o102 M—::o—ucg -m.voomawuNH"HOHm~
uoneuLIoyul/SSAYdXH ur asne[)

$IONIISUO0D [INXD YIM SIINIISU0I Sul[[opoul TINSAS yud[eAaInbas ay) pue s3onaisuod gur[jopouw uonjeuriojul/SSTUIXd — 1°9 d1qe.lL

© ISO 2021 - All rights reserved

22


https://standardsiso.com/api/?name=607133e82b35bcbcc5593727f1bbe3ba

2021(E)

ISO/TS 10303-16

sad 43 ejep paweN €'g
<OTNYPIUMO />
<uoT3eoTITOo=ds />
<obenbueT
/>0 zID0<=benbueT>
<Apoq/>- " <Apoq>
Jurensuodqyo xajdwod arow <uoTIEDTITOSAS>
e £q paij1oads aq 01 aaey|pinom ssauanbiun anfeA ‘uosrredwod <,luTteIlsuod: Twn,=odA3: Twx
douelsul uo paseq st (SSTYd X a1[) ssauanbrun THo pue TNSAS STNYpauMO> jured3suod Q| soledaupde uo ssousanbrun anjep 578
<93NqTIIFIYPOUMO />
Ky1adoad
,ona3 =anbfunst sjuawale YUM <<adAL>>
EN S ERE R < 93NQTIIIVPOUMO> se padA309.193s yo0[g adAy ejepiag 7’8
<®3INgTIIIYPRUMO />
«gnbrunsTt/>9sTeI<onbTunsT> £11adoad
SJULWA[® YHM <<adA]>>
,9S[eJ,=pa.apIQsl! < 93NTIIIVPOUMO> se padA309.193s yo0[g adA£j ejep Seg €78
<93NgTIFIYPSUMO />
AU@H@UHOWH\V@SHPAU@H@UHOWHV \AHLGQO.HQ
sjuawald YUM <<adAL>>
9N}, =paIap.IQsl <7 o¥AGIIIIVPOUMO> se padA30a.193s yooig ad Ay eyepasi 778
9N}, =paJap.IQsl
'sasn isn[ os
1SI7 9ZIS PaxIj e 03 Jud[ealnb$ aq 03 pawaap s1 ey ue quasald Jy
"TINSAS Sury[nsaa ay) ojul pajoa[jal st siyy ‘Ayord
-1I}[NW PaxIJ Jo a.1e SALIY|[[E JeY3 SUBIW SIY,[, "Pasn WSIUBYIIW
Gurxapul a3 AJ13uaplt 03 s1 gonyeoyoads SSTYJX T 9Y3 Ul S39yde.Iq <23nqTIIIYPSUMO/>
ul S.JoquIinu Y3 Jo Judjul Y], 394 A31xa1dwod Jo [9A9] SIY3 10] pasu <PoISPIOST/>SNII<PSISPIOST> f1adoad
payy1oads ou usaq sey a.1ay3 jng auop aq ued SIy,L, "TINSAS Ul pajuas ' ' SyuaMe]e YIM <<adA1>>
-aadau uaaq jou sey Aeary]jo Ayiqeded Suixepul a3 quasaad 3y < 23NgTIIFIIVPSUMO> se.padA£10a.93s 3o01g adA£j eyep Aeary 178
"pa1apao aq Aewr Jue sioquiawl anbrun aaey 03 payyoads f\nMJ
aq Aew Aay [, \198a3ur ue 41 q pue T J10 (jeuonndo 9°1) 0 = e 2I9YMm /
.q°"e, Jo Ayo1pdiynuw e aaey|ol pauljap aae sad4) suonyedaudse [y fmJ\V sad 4} eyep uonega133y 7'8
WOdAILSATITWII : TWn, =0dA] : TWx
JusweTHpebesoed <<ad£on[ep>> Axemig adA£3 eyep A1eurg L'1'8
SJIUDWIIOD pue sa[NyY SIONIISU0D [WXD 1PNIISU0) TINSAS s1¢adu02 Surjjapow -m.voomﬂmauwﬂm_
uonpurioyu]/SSTUAXH uy asnep)

(panuijuol) I'a aiqel
A\ T 7 L= Y | St § ]

23

© IS0 2021 - All rights reserved


https://standardsiso.com/api/?name=607133e82b35bcbcc5593727f1bbe3ba

2021(E)

ISO/TS 10303-16

[euj yuajeainba ay[, "o
uorjezijeauasd ay3 yeyl ul ‘g
wo.1j A[IUSIJJIP S9ABYD

‘S[eJajruonBIaWNU

‘poletauad oq Aew SUOTIRIIULNUD
A119dns ay3 a8ueyd Jou saop adAiqns

uoIjeIoWNUD J[qISUIIXD SSTUIXH 29U
[ SIUJ, "UOIIBZI[BIoUIN) SISN UOISUIIXY

b} Sumo adAJan[eA UoIeIOWNUS 3],

<adArenTeA: TwsAs />

A\:...:HM@HUHHHEX
sdArei1eq sseq>

<+ odAronTep: TWSAS>

<jusweTgpabeyoed/>

<TeI=]3TIPaUMO/>"
"<, [PIS]TTUOTIRISWNUF : TUN, =
odA7: Tux TeIS3 T IP2UMO>

<L uoOTieIswnuy: Tun, =odA3: Twx

UuoneZIfeIaudn
[eda3TuonRISWNUY
<<adAJp

-n[eA>> uone.lawnuy

ad 43 eyep uonerswnuy

I'v'8

Juswe THpabesoed>
oov
e

<o@dronTen: TwsAs />

A\:...:”WOMUHUHEX
odAredeq sseq>

< rodArenfen: TusAs>

adAjanrep

sad A4} ejep pajonaysuo)

adA£3 eyep pauljaq

'8

z’e8

<juswsTHpsfEyoed/ >

<sueu
/>2weNAdTiugdels<oweus

<, T Ta=pTnncTux
{pTTun} , =ptT:TuUx
,SseTD: Tun,=odA3: TWX
Jusuwe THpabesoed>

<}oO0Tg:TWsAs />

</uw{PTTWN} ,=I2IPT: TWX

sseT) osedq>

<u®Ta=PTONITWX
CCtu=PTiTwX 30O0Tg:TwsAs>

A3119doad anjea 10 90ud
-I9ja.1 ‘4.1ed yarm xoorg

ad A3 eyep £1nnuyg

1'es

S]

9ou0) Surj[opowt

sjua

00 pue so[nyg

SPNIISU0d [NXD

JOMIISUO) TINSAS

uoneurIojul/SSTUIXA

00211
-€0€0T OSI
ur asneq)

(panunuos) 1°d d1qel

© ISO 2021 - All rights reserved

24


https://standardsiso.com/api/?name=607133e82b35bcbcc5593727f1bbe3ba

2021(E)

ISO/TS 10303-16

n.D\u suone.IeRaq 6
‘paainbaajou os saffui Suisaed SSTYIXH 02.3101[dXd ST STy, uonepijisse[d agesn ad43 eyeq 9'8
<3TNYpPaUMO />
<uoTjeoTITo=ds />
<abenbueT
/>0" ZTD0<=benbueT>
<Apoq
/%7 "309dALSIToO" * " <Apog>
<UOT3eDTITOoads>
<uluTexjsuo): Tun,=adA3: Twx
STNYpauMO> J09dALSI 100 sadA3 ejep pazijelauan 5’8
<AIRTTIXNY IO LIJOIJPIEPUR]S
/>
</u{3091°s
A119doad e 10j 9d A3 ay3 se pasn s1 Alel[ixne ay ], Syl JO PT Twx},=JFobpT: Twx
‘ad4an[ep aya jo A11a9¢load anjea a[8urs e yyum (9d4A3 Sunniod SSEID ostd
-dns e s131 93e01pUT 03) <<adf]>> se padA3109193s (,Ax01d<oWERU>, 2N
Ppaled) syoo1g se pajuasaadajt sad£3 e3ep ay3 yum oorg Arerxny AzeTTIXNy:STIFOoIgpIepueiss
ue s1 siy3 ‘(sad41 eyep pauljpp pue A313ua) pasn aae sad A3 paxiuw j|
‘pasn st adAjaniep .
e uay) ‘sad£1 BIEp pauljap PJe ISI[ 199]9S 91 JO SIUSWA[A a1 [[B J] <qususTEpsbesord/>
‘pasn <30BI}SAYST
SI30[g B UaY3 ‘S9NIUT PIE ISI[ 199[3S Y3 JO SIUSWS[3 33 [[B J] />ONIF<IORIISAVST>
1SI] LOATAS SSHU XA 243 03 3us[eanba ay3 st siy I, ‘A1er <uSS®eTd ﬁ Twn,,=2dA3 : Twx m:ﬂws_mwuwwm%wm
-[IXNy 93 03 SyusWd[d 129[99 a3 wio.y diysuone[a. uoljezijeaus w1399T35 =yl 3o ! = :
[V 93 03 53 132019 9m J Qastuonel HEz ) PT TwWx},=pT:TWx <<ArelxnyssodA)
SuoIsualIxy zT TINN 2Y3 ul ppnoj st ad43109.191s <<AIeI[IXny>> 9y ], Juswe THpabeyoeds> -09.193s Y31Mm {2019 adA£j ejep 109108 q
SJIUSWIIOD pUE SN $319N.I)ISU0D n.IIsuo sA s1¢adu02 Surjjapow - e o
) p ny »nn INXD PnIsuo) TNSAS wonburIoyul/SSTUAXA wwwww_%w_

(panuijuol) I'a aiqel
A\ T LY ]

PARLZA " W ¥

25

© IS0 2021 - All rights reserved


https://standardsiso.com/api/?name=607133e82b35bcbcc5593727f1bbe3ba

2021(E)

ISO/TS 10303-16

LNy

"A1er[Ixng

AJuowrwiod a.ae 3d0[q [opou

| 0110s 10RIISqQYSI 9ARY Aewl A}JUd UY
se pad£100.103s 9 J0U [[eYS AIIUD UV

*309(qo urewop paweu
urewop uonyedijdde ue pue £313us uy

IOoUS [HPoDey0ed />

<aweu
/>sweNAdTiugdelg<aweus

<, Tt =pTnn: Twx

{pTTun} , =pT:TUX

,SseTd: Twn,=dA3: Tux

Juswe THpabeyoed>

<y{ooTg:TwsAs />

</u{PTTUM},=F3IPT: TWX
sseT) oseq>

<u T Ta=pPTON: TWX

W7t u=DTiTuX yooTg:TwsAs>

NRIE

uorne.aedap Auyg

6

'sod A3 aydwuis jJo suonezify

10ads aae jey) sad£) paurjop-1asn 10y

<jusweTgpabeyoed/>

<sueu
/>2WeNA]TIUgdelS<oweu>

<, Ty =pTonc Twx
pTTud} , =pT: TUX
,SSBTD: Twn, 2o ] : TWx
Juswe THpobeyoed>

<y{ooTg:TwsAs/>

</ {PTTWN},=F8IPT: TUX
sseT) oseq>

<ttt yooTg:TwsAs>

I0
<odArenTep: TwsAs />

</ {PTTWN},=JoIPT: TWX
adAreleq eseq>

<+ radArontep: TusAs>

yoojg J1o ad£anfep

uonee[dap adAj,

T'6

s1daouo0d Surjjopow

sjua

00 pue so[nyg

SPNIISU0d [NXD

JOMIISUO) TINSAS

uoneurIojul/SSTUIXA

00211
-€0€0T OSI
ur asneq)

(panunuos) 1°d d1qel

© ISO 2021 - All rights reserved

26


https://standardsiso.com/api/?name=607133e82b35bcbcc5593727f1bbe3ba

	Foreword
	Introduction
	1 Scope
	2 Normative references
	3 Terms, definitions and abbreviated terms
	3.1 Terms and definitions
	3.1.1 Terms and definitions for generic concepts
	3.1.2 Terms and definitions for SysML constructs
	3.2 Abbreviated terms
	4 SysML XMI to EXPRESS
	4.1 General
	4.2 Presentation conventions
	4.3 Common mapping conventions
	4.3.1 Reference to external files
	4.3.2 xmi:id, xmi:​uuid, and UUID
	4.3.3 Assumed sysml:​Block in fragments
	4.3.4 Containment and reference relationship
	4.3.5 Used stereotypes to represent STEP concepts
	4.3.6 Select type not treated as SysML supertype
	4.4 Mapping of the primary schema
	4.5 Mapping of Entities
	4.5.1 General mapping of Entity
	4.5.2 Mapping of abstract entity
	4.5.3 Mapping of entity with one supertype
	4.5.4 Mapping of entity with multiple supertypes
	4.6 Mapping of simple type
	4.7 Mapping of aggregation type
	4.8 Mapping of aggregation of aggregation type
	4.9 Mapping of Select type
	4.9.1 General mapping of select type
	4.9.2 Mapping of select type containing value type
	4.10 Mapping of enumeration type
	4.11 Mapping of entity attribute
	4.11.1 Mapping of multiplicity and optionality
	4.11.2 Attribute typed as an Entity
	4.11.3 Attribute typed as Select
	4.11.4 Attribute typed as Enumeration type
	Annex A (normative)  Information object registration
	Annex B (informative)  EXPRESS/Information modelling constructs and the equivalent SysML modelling constructs
	Bibliography

