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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 prog¢edures used to develop this document and those intended for its further maintenance at
describefl in the ISO/IEC Directives, Part 1. In particular the different approval criteria neededfor th
different| types of ISO documents should be noted. This document was drafted in accordance, with t}
editoriallrules of the ISO/IEC Directives, Part 2 (see www.iso.org/directives).

Attention is drawn to the possibility that some of the elements of this document may\be’the subject
patent rights. ISO and TISA shall not be held responsible for identifying any or all such patent right
Details of any patentrights identified during the development of the document will bé in the Introductia
and/or oh the ISO list of patent declarations received (see www.iso.org/patents).
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1219 consists of the following parts,*under the general title Intelligent transport systems -
d travel information (TTI) via transport protocol experts group, generation 2 (TPEGZ2):

2: UML modelling rules [Technical-Specification]

3: UML to binary conversion.iules [ Technical Specification]
4: UML to XML conversion’rules [ Technical Specification]

5: Service framework [ Technical Specification]

6: Message mahagement container [Technical Specification]
7: Location referencing container [Technical Specification]

18:4Irdffic flow and prediction application [Technical Specification]
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1: Introduction, numbering and versions [ Technical Specification]
9: Service and network information [Technical Specification]

10: Conditional access information [Technical Specification]

14: Parking information application [Technical Specification]

15: Traffic event compact application [Technical Specification]

16: Fuel price information application [Technical Specification]
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— Part 19: Weather information application [ Technical Specification]
— Part 20: Extended TMC location referencing [Technical Specification]
— Part 21: Geographic location referencing [ Technical Specification]

— Part 22: OpenLR-location-referencing [ Technical Specification]

— Part 23: Roads-and-multi-modal-routes-application [ Technical Specification]
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Introduction

History

TPEG technology was originally proposed by the European Broadcasting Union (EBU) Broadcast
Management Committee, who established the B/TPEG project group in the autumn of 1997 with a brief
to develop, as soon as possible, a new protocol for broadcasting traffic and travel-related information
in the multimedia environment. TPEG technology, its applications and service features were designed
to enable travel-related messages to be coded, decoded, filtered and understood by humans (visually
and/or ajudibly In the users language) and by agent systems. Originally a byte-oriented data stream
format, yhich may be carried on almost any digital bearer with an appropriate adaptation layer, was
developdd. Hierarchically structured TPEG messages from service providers to end-users were designgd
to transfer information from the service provider database to an end-user’s equipment.

Oneyearflaterin December 1998, the B/TPEG group produced its first EBU specifications, Two documents
were rel¢ased. Part 2 (TPEG-SSF, which became ISO/TS 18234-2) described the Syntax,/'Semantics arnd
Framing|structure, which was used for all TPEG applications. Meanwhile Part 4 (TPEG-RTM, whigh
became ISO/TS 18234-4) described the first application, for Road Traffic Messages.

Subsequently in March 1999, CEN TC 278/WG 4, in conjunction with ISO/T€204/WG 10, established|a
project gfoup comprising members of the former EBU B/TPEG and they contintied the work concurrently.
Further parts were developed to make the initial set of four parts, enabling the implementation of|a
consistent service. Part 3 (TPEG-SNI, ISO/TS 18234-3) described theService and Network Informatign
Application, used by all service implementations to ensure appropriate referencing from one servige
source tq another.

Part 1 ([TPEG-INV, ISO/TS 18234-1), completed the series;, by describing the other parts and thejr
relationghip; it also contained the application IDs usediwithin the other parts. Additionally, Part p,
the Publjc Transport Information Application (TPEGSRTI, ISO/TS 18234-5), was developed. The s¢-
called TREG-LOC location referencing method, which“énabled both map-based TPEG-decoders and ngn
map-basgd ones to deliver either map-based location referencing or human readable text informatiop,
was issyed as ISO/TS 18234-6 to be used.in“association with the other applications parts of the
ISO/TS 18234-series to provide location referencing.

The ISO/ITS 18234-series has become known as TPEG Generation 1.
TPEG Gdneration 2

inauguration of thé Traveller Information Services Association (TISA) in December 20(7
derived from former Forunis and the CEN/ISO development project group, the TPEG Applications
Working|Group took over-development work for TPEG technology.

It was about this time‘that the (then) new Unified Modelling Language (UML) was seen as having maj¢r
advantages for thedevelopment of new TPEG Applications in communities who would not necessarily
have binpry physical format skills required to extend the original TPEG TS work. It was also realizgd
that the XMEformat for TPEG described within the ISO/TS 24530-series (now superseded) had a great¢r
significahee)than previously foreseen; especially in the content-generation segment and that keeping
two physical formats in synchronism, in different standards series, would be rather difficult.

As aresult TISA set about the development of a new TPEG structure that would be UML based - this has
subsequently become known as TPEG Generation 2.

TPEG2 is embodied in the ISO/TS 21219-series and it comprises many parts that cover introduction,
rules, toolkit and application components. TPEG2 is built around UML modelling and has a core of rules
that contain the modelling strategy covered in Parts 2, 3, 4 and the conversion to two current physical
formats: binary and XML; others could be added in the future. TISA uses an automated tool to convert
from the agreed UML model XMI file directly into an MS Word document file, to minimize drafting
errors, that forms the Annex for each physical format.
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TPEG2 has a three container conceptual structure: Message Management (Part 6), Application (many
Parts) and Location Referencing (Part 7). This structure has flexible capability and can accommodate
many differing use cases that have been proposed within the TTI sector and wider for hierarchical

message content.

TPEG2 also has many location referencing options as required by the service provider community,

any of which may be delivered by vectoring data included in the Location Referencing Conta

iner. The

following classification provides a helpful grouping of the different TPEG2 parts according to their

intended purpose:

I'polkit parts: TPEGZ-INV (Part 1), TPEGZ-UML (Part Z), TPEGZ-UBCR (Part 3], TPEGZ-UXCR
TPEG2-SFW (Part 5), TPEG2-MMC (Part 6), TPEG2-LRC (Part 7)

Special applications: TPEG2-SNI (Part 9), TPEG2-CAI (Part 10)

Lpcation referencing: TPEG2-ULR (Part 11), TPEG2-ETL (Part 20), TPEG2-GLR (Patt 21), TP
(fPart 22)

Applications: TPEG2-PKI (Part 14), TPEG2-TEC (Part 15), TPEG2-FPI (Patt,16), TPEG2-TFP (
TPEG2-WEA (Part 19), TPEG2-RMR (Part 23)

(Part 4),

EG2-OLR

Part 18),

TPEG2 has been developed to be broadly (but not totally) backward-compatible with TPEG1 to assist in
tjansitions from earlier implementations, while not hindering the FPEG2 innovative approach gnd being

able to support many new features, such as dealing with applications having both long-term, un
content and highly dynamic content, such as Parking Information.

This Technical Specification is based on the TISA spegification technical/editorial version
TPEG2-UXCR/2.0/001.

thanging

number:

© ISO 2015 - All rights reserved
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TECHNICAL SPECIFICATION ISO/TS 21219-4:2015(E)

Intelligent transport systems — Traffic and travel
information (TTI) via transport protocol experts group,
generation 2 (TPEG2) —

Part 4-
UML to XML conversion rules

1 Scope

This Technical Specification specifies the rules for converting TPEG application UML models to the
tpegML format description. It contains the XML format definition of the apstract data types defined in
TISA Specification SP09003. Rules for converting compound data types dre-also defined.

2| Normative references

The following documents, in whole or in part, are normativély referenced in this document and are
irldispensable for its application. For dated references,©nly the edition cited applies. For|undated
re¢ferences, the latest edition of the referenced documenty{including any amendments) applies.

190 8601:2004, Data elements and interchange formats — Information interchange — Representation of
dqites and times

[40/TS 21219-2, Intelligent transport systems<< Traffic and travel information (TTI) via transport protocol
experts group, generation 2 (TPEG2) — Part 2: UML modelling rules

]

§0/TS 21219-5, Intelligent transport systems — Traffic and travel information (TTI) via transpor{ protocol
experts group, generation 2 (TPEGZ2) == Part 5: Service framework (TPEG2-SWF)

3| Terms, definitionsand abbreviated terms
1 Terms and definitions
1.1

pecification Identification
string that uniquely identifies a certain version of a certain TPEG application or toolkit

3
The terms and definitions in ISO/TS 21219-2 and the following apply.
3
S

KAMPLE The TPEG Traffic Event Compact application, version 2.0 is identified by the Spdcification
entitication string "TEC_2_0"-

I~

3.1.2
Specification Name
string that verbosely describes a certain TPEG application or toolkit

EXAMPLE The TPEG Traffic Event Compact application, “TrafficEventCompact”.

3.1.3

application namespace prefix

string of the lower case application/toolkit abbreviation as defined in the UML tagged value
“ApplicationAbbreviation”

© IS0 2015 - All rights reserved 1
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3.2 Abbreviated terms

The abbreviated terms in ISO/TS 21219-2 and the following apply.

XML

XSD

UML

app

4 Rul

NOTE

quotation
XML-compliant equivalent quotation mark (Unicode U +0022).

4.1 De

The xml
a normat

The anng
these su

The intr

The appl

4.2 Th
The xml

Each tpe

This|
com
relat

Tar

eXtensible Markup Language
XML Schema Definition

Unified Modelling Language

A nlacabhalday {-'nw ap-applcationpamespace nwn{: bte-ereate-examplesin +l« isTFechnical

O pPTractIIoTacTt T apPpPrIcatiUT aiiCopattpTroITA O CT COtCCATOTIIIPTIC S I CIrt S T CCTITITIIT TarT

Specification. It is replaced by the lowercase application abbreviation of the relevant
TPEG application.

ps for UML to XML format description conversion

In the course of ISO processing, XML-compliant quotation marks are replacéd with non-compliant
marks. When taking over material from these sections, be advised to substitite any double quote to the

finition of XML format description

format description of TPEG applications is included in application and toolkit specifications as
ive annex. This annex shall be named according to the following scheme:

[Specification Identification], tpegML-representation

Iclauses is subject to the specifications in this clause.

x shall have two subclauses: Introduction and Application data type definition. The content pf

duction shall use a similar formulation@s in the following:

chapter defines the tpegML format fepresentation of the [specification or toolkit name] message
bonents, datastructures and its{attributes. For further descriptions of these objects see the
ed clauses [reference to clauses] in this Technical Specification.

jcation data type definition/shall follow the rules that are specified in 4.10.

e tpegML schema-definition
format of TPEG applications will be described according to ,XML Schema Definition”.

bML schemd shall contain at least the following definitions:

Defllt nantespace shall be set to the tpegML schema itself;

thamespace shall be set to the tpegML schema itself;

The XSD elements shall be qualified;

The elementFormDefault should be set to “qualified”,

The attributesFormDefault should be set to “qualified”;

The prefix and namespace of service framework tpegML schema shall be declared and imported
(see TISA Specification SP10007).

The path to the tpegML schema shall have following syntax:

“http://www.tisa.org/TPEG/[Specificationldentification]”

© ISO 2015 - All rights reserved
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with

[Specification Identification] = [upper case Application or Toolkit abbreviation]_[Major version number]_
[Minor version number]

The schemaLocation of all imported schemas must be changed to local path for the validating process.

A

ccordingly, the resulting start tag of tpegML schema shall be:

<xs:schema xmlns="http://www.tisa.org/TPEG/ [Specification Identification]”

1]

A

A

T

xmlns:xs="http://www.w3.0rg/2001/XMLSchema”

targetNamespace="http://www.tisa.org/TPEG/ [Specification Identification]”

xmlns:sfw="http://www.tisa.org/TPEG/ServiceFramework 0 0”

elementFormDefault="qualified”

attributeFormDefault="qualified”>

<xs:import namespace="http://www.tisa.org/TPEG/ServiceFramework 0 0”
schemaLocation="http://www.tisa.org/TPEG/ServiceFramework 0 0.xsd” /&

xs:schema>

3 The tpegML xml file definition

br the xml file defined by the tpegML schema definition in 4.2, the following shall apply:

- No default name space shall be used. All elements and attributes shall have namespace
This enhances readability and prevents attribute namingproblems with imported xsds.

- Thename space of the applications and toolkits shouldbe defined by using the application ng
prefix.

- The document encoding shall be “UTF-8".

ccordingly, the xml document will look similarto this example (“app” and “APP” used as place

xml version="”1.0"” encoding="UTF-8"7?>
hpp:applicationRootElement
xmlns:app="http://www.tisa.org/TPEG/APP 0 0”
xmlsns:mmc="http://www.tisa.qQrd)TPEG/MMC 0 0”
xmlsns:tdt="http://www.tisa{org/TPEG/TPEGDataTypes0 0"
xmlsns:sfw="http://www.tisa.0rg/TPEG/ServiceFramework 0 0”

app:applicationRootEleffient>
he xml files defined by this"Technical Specification can hold one application message only (U

prefixes.

mespace

holders):

ML class

tdgged as “ApplicationRoot”). To encode several TPEG application messages, an xml framing has to be
applied, for examplefas defined in TISA Specification SP10007.

4/4 XML datatype ranges

XML datatype Range

xp:byte -128..127

xg:short -32768 .. 32767

xs:int -2147483648 .. 2147483647

xs:integer -infinite .. infinite

xs:unsignedByte 0..255

xs:unsignedShort 0..655535

xs:unsignedInt 0..4294967295

xs:float m * 2”e, where -2724<m<=2"24 and -149<e<=104

© IS0 2015 - All rights reserved 3
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4.5 Abstract data types

The UML attributes of abstract data types shall be converted to the XSD local elements using the “TPEG
Data Types” schema [see Annex A]. The “TPEG Data Type” schema contains the XSD definition for all TPEG
abstract data types. To use “TPEG Data Types” schema, the <xs:schema/> tag shall contain the definition
for the namespace http://www.tisa.org/TPEG/TPEGDataTypes_[MajorVersion]_[MinorVersion], where
the version numbers are the release versions of the specification as released by TISA. Additionally, the
schema shall be imported by adding the <xs:import/> element (see XSD example). The definition of the
“schemaLocation” attribute within the <xs:import /> element can differ from the defined namespace

URI but it must contain the valid URI where the “TPEG Data Type” schema is to be found.
To achieye a common appearance of all tpegML schemas it is recommended to use “tdt” prefix for th
“TPEG Data Types” namespace.
When ugding an UML attribute of abstract data type, the tpegML schema shall contain the followir
definitiop:
<xs:elenent name="UMLAttributeName” type="tdt:AbstractDataType”/>
where UMLAttributeNameis the name of the attribute as defined in UML, tdtis the ptefix of the “TPEG Dat
Types” npmespace and AbstractDataType is one of the abstract data types defined in TISA Specificatig
SP09003.
The syntlax of abstract data types in tpegML format is described in Annex A.
XSD exammple:
<xs:schdqma xmlns="http://www.tisa.org/TPEG/ [SpecificationNIdentification]”
xmlns {xs="http://www.w3.0rg/2001/XMLSchema”
targetfNamespace="http://www.tisa.org/TPEG/ [Specification Identification]”
xmlns jtdt="http://www.tisa.org/TPEG/TPEGDataTypes 0 0”
elemerftFormDefault="qualified”
attriuteFormDefault="qualified”>
<xs:impdrt namespace="http://www.tisa.org/TPEGYTPEGDataTypes 0 0”
schemgLocation="http://www.tisa.org/TPEG/EPEGDataTypes 0 0.xsd”/>
<xs:comglexType name="classl”>
<XS:SH quence>
<xsjelement name="attrl” type="tdbtiFixedPercentage”/>
<xsjelement name="attr2” type="té€t:Boolean”/>
</xs:dequence>
</xs:domplexType>
</xs:sclema>
XML example:
<?xml vgqrsion="1.0"7?>
<app:cldssl xmlns:app=#Http://www.tisa.org/TPEG/[Specification Identification]”>
<app:dttrl1>3</appsattrl>
<app:dttr2>truelfépPp:attr2>
</app:classl>
4.6 THEG standard tables
The UM} attributes of the TPEG standard table type shall be converted similar to abstract data type

1€

18

n

2

The “TPEG Data Types” schema contains definition for all TPEG standard tables.

The synt

ax of abstract data types is described in Annex A.

XSD example:

<xs:schema xmlns="http://www.tisa.org/TPEG/[Specification Identification]”
xmlns:xs="http://www.w3.0rg/2001/XMLSchema”
targetNamespace="http://www.tisa.org/TPEG/ [Specification Identification]”
xmlns:tdt="http://www.tisa.org/TPEG/TPEGDataTypes 0 0”
elementFormDefault="qualified”
attributeFormDefault="qualified”>

<xs:complexType name="classl”>

<xs:sequence>

<xs:

element name="attrl” type="tdt:typ00l LanguageCode”/>

© ISO 2015 - All rights reserved
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<xs:element name="attr2” type="tdt:typ002 SpecialDay”/>
</xs:sequence>
</xs:complexType>
</xs:schema>

XML example:

<?xml version="1.0"72>
<app:classl xmlns:app="http://www.tisa.org/TPEG/ [Specification Identification]’
xmlns:tdt="http://www.tisa.org/TPEG/TPEGDataTypes 0 0”>
<app:attrl tdt:table="typ00l1 LanguageCode” tdt:code="33" />
<app:attr2 tdt:table="typ002 SpecialDay” tdt:code="2" />
</app:classl>

’

7 Application tables (stereotype <<enumeration>>)

4

The UML class with stereotype <<enumeration>> shall be converted to the XSD with the same {
TPEG standard tables. The colon in the class name shall be replaced by an undersegoré“_". The
the attribute “table” shall always contain this class name as fixed value.

Tp use a UML attribute of the application table type, the XSD shall contain thefollowing compl
XBD example:

<)s:complexType name="xxxyyy applicationTableName”>
<xs:attribute name="table” type="xs:string” fixed="xxxyy% applicationTableName”
uge="required” />
<xs:attribute name="code” use="required”>
<xs:simpleType>
<xs:restriction base="xs:unsignedByte”>
<!-- here the restrictions can be defined=x>
</xs:restriction>
</xs:simpleType>
</xs:attribute>
<fxs:complexType>
wihere applicationTableName is the name of thé application table, xxxyyy is the application tal
1

], and code is an integer value up to 255

Arcordingly the UML attribute of this‘type shall be:
<k)s:element name="UMLAttributeName” type="xxxyyy applicationTableName”>

4|8 Switching tables

Epch child table of a switching table group shall be converted to the XSD according to rulg
abstract parent class (of) a switching table group will be defined as standard application td
fdllowing conditions:

- The “table®attribute shall be defined as enumeration of all child table names;

— The ‘code” attribute shall not have any restrictions and shall always be set to “xs:unsigi
type:

yntax as
value of

pX type.

le prefix

4.7. The
ble with

hedByte”

TheXSD example of the abstract blank class for a switching table group:

<xs:complexType name="SubTableType”>
<xs:attribute name="table” use="required”>
<xs:simpleType>
<xs:restriction base="xs:string”>
<xs:enumeration value="xyz10l SubTableTypel”/>
<xs:enumeration value="xyz102 SubTableType2”/>

<xs:enumeration value="xyz1l0ON_ SubTableTypeN”/>
</xs:restriction>
</xs:simpleType>
</xs:attribute>
<xs:attribute name="code” type="xs:unsignedByte” use="required”/>
</xs:complexType>

The XSD example for usage of a switching table type linked to a main table:

© ISO 2015 - All rights reserved
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<xs:complexType name="someClass”>

<xs:element name="mainTable” type="xyz100 TableType”/>
<xs:element name="switchedTable” type="SubTableType”/>

2/xs:complexType>
XML example for usage of a switching table depending on the set main table value:

<someClass>
<mainTable table="xyz100 MainTableType” code="1" />
<switchedTable table=" xyz1l01l SubTableTypel” code="100" />

</someClass>
<someClgss>
<mainTable table="xyz100 MainTableType” code="2" />
<switdhedTable table="xyz101l SubTableType2” code="20" />
</someClass>
There is po formal specification of the lookup value in the main table and the related switching table fo
choose. The default relation is supposed to be 1 to 1. The special relation shall be defined-in applicatign

or toolkif specification.

If the refstriction of the switching table “code” attribute is checked, the defined table for selectdd
switchinp table name shall be used.

4.9 St

The class
To use t
or binar
external

— TISA
— Non

— Non

4.9.1 1

To use a
prefix an
prefix w
by the “4
“tpegML

Addition
element
element
<<exterr

ereotype <<external>>

with the stereotype <<external>> defines a type which is'defined in an external specificatiop.
e <<external>> type, the external specification shall\provide either XML schema definitign
i representation of this type. This rule defines usage)of <<external>> type for the following
specifications:

TPEG application specification containing thex<external>> type;
TISA specification containing XML schema‘definition for the <<external>> type;

TISA specification containing only bihary definition for the <<external>> type.

PEG application <<external>>type

class with the stereotypé€ s<external>> defined in a TISA TPEG application specification, the
d the namespace of the <<external>> TISA TPEG application shall be defined and imported. The
1l be used then to gaalify the <<external>> type. The prefix shall be set to the value defingd
pegMLprefix” classtagged value. The namespace URI shall be set to the value defined by the
iri” class tagged value.

ally, the XMLschema defined by the namespace shall be imported by adding the <xs:import/>
[see XSD\example). The definition of the “schemal.ocation” attribute within the <xs:import/>
can difféer from the defined namespace URI but it shall contain the valid URI where the
al>> TPEG application XML schema is to be found.

The loca
the class

element from <<external>> type shall be defined with type name set to class name from which
stereotyped as <<external>> is derived. The name of class stereotyped as <<external>> is a

placeholder only for the name of the class defined in a TPEG application specification.

Abstract

classes may neither be imported nor used via this method. Instead each child class type needs

to be imported.

XSD example:

<xs:schema xmlns="http://www.tisa.org/TPEG/[Specification Identification]”
xmlns:xs="http://www.w3.0rg/2001/XMLSchema”
targetNamespace="http://www.tisa.org/TPEG/ [Specification Identification]”
xmlns:tdt="http://www.tisa.org/TPEG/TPEGDataTypes

<!

-- Here, the external namespace is included: -->
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xmlns:extl="http://www.tisa.org/TPEG/ [External Application Identification]”
elementFormDefault="qualified”
attributeFormDefault="qualified”>
<!-- Here, import the external namespace: -->
<xs:import namespace="http://www.tisa.org/TPEG/ [External Application Identification]”
schemaLocation="http://www.tisa.org/TPEG/ [External Application Identification].xsd”
/>
<xs:complexType name="classl”>
<xs:sequence>
<xs:element name="attrl” type="tdt:FixedPercentage”/>
<xs:element name="attr2” type="tdt:Boolean”/>
<!-- Here, the externally defined attribute type is used: -->
<xs:element name="attr3” type="extl:someExternalClass”/>
</xs:sequence>
</xs:complexType>
xs:schema>

<
XML example:

A

xml version="1.0"7?>

pp:classl xmlns:app="http://www.tisa.org/TPEG/ [External Applicatign\Identification
<!-- Here, the external namespace is included: -->
xmlns:extl="http://www.tisa.org/TPEG/ [External Application ‘Tdentification]”>

<ppp:attrl>3</app:attrl>

pp:attr2>true</app:attr2>

pp:attr3>

<extl:attrl>true</extl:attrl>

"

A

VAN

</app:attr3>
<fapp:classl>

9.2 Non-TISA <<external>> XML schema

4

Tp use a class with the stereotype <<external>> defified in a non-TISA specification, but providing a XML
st¢hema for the affected class, the same rule will be applied as for TPEG application <<external>> type
except that the local element type name shall-be set to name of the class stereotyped as <<exfernal>>.
The class name, stereotyped as <<external>%;is then the name of class in external XML schema.

XBD example:

<ks:schema xmlns="http://www.¥isa.org/TPEG/ [Specification Identification]”
xmlns:xs="http://www.w3.org/2001/XMLSchema”
targetNamespace="https//www.tisa.org/TPEG/ [Specification Identification]”
xmlns:tdt="http://www.tisa.org/TPEG/TPEGDataTypes
<!-- Here, the extefrnal namespace is included: -->
xmlns:extl="http*//www.someuri.org”
elementFormDefanlt="qualified”
attributeFoxmbDefault="qualified”>
<|-- Here, import)the external namespace: -->
<)s:import namlespace="http://www.someuri.org”
schemakocation="http://www.someuri.org/schema.xsd” />
<ks:complexType name="classl”>
<xs:seguence>

<xs,s'element name="attrl” type="tdt:FixedPercentage”/>

&xs:element name="attr2” type="tdt:Boolean”/>

¥!-- Here, the externally defined attribute type is used: -->

STCICNENT aE—attrs CYPe— EXC1 I SOMEERCEINaICIass

</xs:sequence>
</xs:complexType>
</xs:schema>

XML example:

<?xml version="1.0"7?>

<app:classl xmlns:app="http://www.tisa.org/TPEG/ [Application Identification]”
<!-- Here, the external namespace is included: -->
xmlns:extl="http://www.someuri.org”>

<app:attrl>3</app:attrl>

<app:attr2>true</app:attr2>

<app:attr3>

<extl:attrl>true</extl:attrl>
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</app:

attr3>

</app:classl>

4.9.3 Non-TISA <<external>> binary type

To use a class with the stereotype <<external>> defined in a non-TISA specification, which provides only
binary representation for the affected class, the local element type shall be set to “xs:base64Binary”.

XSD example:

<xs:schema xmlns="http://www.tisa.org/TPEG/ [Specification Identification]”
xmlnse: :”h#‘rp- ANATANEERNAC] org 2001 MLSchema’”
tdrgetNamespace="http://www.tisa.org/TPEG/ [Specification Identification]”

X1
it
el
at

<xs:comp

<xs 1

<3

<3

<

<3

</ x4
</xs:d
</xs:sch

XML exa

<?xml v4g
<app:cldg
<

X1

<app:
<app:
<app:3
3B1lY21mg
</app:cl

1Q) Q)

4.10 Compound data types

4.10.1 K
A class sl

The class

Ins:tdt="http://www.tisa.org/TPEG/TPEGDataTypes
Ins:extl="http://www.tisa.org/TPEG/ [External Application Identification]”
ementFormDefault="qualified”

tributeFormDefault="qualified”>

lexType name="classl”>

sequence>

s:element name="attrl” type="tdt:FixedPercentage”/>
s:element name="attr2” type="tdt:Boolean”/>

-- Here, the externally defined attribute type is used: -->
s:element name="attr3” type=" xs:base64Binary “/>
:sequence>

omplexType>

ema>

mple:

rsion="1.0"7?>

ssl xmlns:app="http://www.tisa.org/TPEG/ [Applicé&tion Identification]

-- Here, the external namespace is included: &<3
Ins:extl="http://www.tisa.org/TPEG/ [External-Application Identification]”>
ttrl>3</app:attrl>

ttr2>true</app:attr2>
ttr3>VGhhdCBpcyB0aGUgY¥mluYXJ5THI1cHI1c2VudGF0aW9uIGImIGEgbmOuLVRJUOEGZXh0ZXJuYWwg
WNhdGlvbg==</app:attr3>
assl>

Q

fule 1 - Classes
nall be converted into an XSD ComplexType with the name of the class.

stereotype <<DataStructure>> shall be ignored.
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The complex type of a class with tagged value ApplicationRoot shall be derived from
ApplicationRootMessageML defined in TPEG Service Framework specification TISA Specification
SP10007.

UML XSD definition
class UMLTransition/ <xs:complexType name="Class1”>
</xs:complexType>
Class1
elass UML Transition/ <xs:complexType name="Class2”>
</xs:complexType>
«DataStrudures
Class2
= UMLTransition/ <xs:complexType name="RootClass”>
<xs:complexContent>
RoofClass <xsiéxtension base="sfw:ApplicationRootMessag¢ML">
<xs:sequence>
tags
ApplicstionRoot = true
</xs:sequence>
</xs:extension>
</xs:complexContent>
</xs:complexType>

4{10.2 Rule 2 - Root element

Al class with tagged.value ApplicationRoot shall be present in an XSD as a global element with the
fiked name and(the type of the corresponding XSD ComplexType. The name of the element] shall be
“ApplicationRogtMessageML”.

UML XSD definition
L1355 UNL Transiton / <xs:element name="ApplicationRootMessageML “ type="RootClasg” />
RootClass
tags
ApplicationRoct = tue

4.10.3 Rule 3 - Attributes

Rule 3 consists of four sub-rules, each specifying how to handle class attributes.
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4.10.3.1 Rule 3a - Datatypes
Attributes of primitive data type shall be converted into xml format as defined in 4.5 and 4.7.

Attributes of compound data type shall be converted into xml format according to the rules in this
clause (4.10).

UML XSD definition
od UML Trans'tion/ <xs:complexType name="ClassWithAttr”>

<X5.5equcilce~

ClpssWithAtir <xs:element name="attr1l” type="typel”/>

+ afpr1: typet </xs:sequence>

</xs:complexType>

4.10.3.2| Rule 3b - Ordering

The orddr of the attributes as listed in the UML model shall be preserved.

UML XSD definition
cass UML Transition / <xs:complexType name="ClassWithAttr">
<xs:sequence>
CllassWithAttr <xs:elementname="attrl” type="typel”/>
+ afrl: typel <xs:elenfent name="attr2” type="type2”/>
+ a2 type2
</xs:sequence>

</xs:complexType>

4.10.3.3| Rule 3c - Single multiplicity [minOccurs = 1..maxOccurs = 1]

No addit]onal rules.

4.10.3.4( Rule 3d - Multiplicity'\pminOccurs=0..max0ccurs=1], Multiplicity [minOccurs=0.. max-
Occurs>[1] and Multiplicity-[minOccurs=1.. maxOccurs>1]

The lowdr bound and uppérbound of the attribute multiplicity shall be directly converted to “minOccurg
and “maxOccurs” XML’schema statements.
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If the upper bound is set to “*” value the “maxOccurs” value shall be set then to “unbounded”.

UML XSD definition

<Xs:sequence>
ClassWithAttributeList

+ atr1: e1[1..n]
beatli-o </xs:sequence>

</xs:complexType>

class UL Transition / <xs:complexType name="ClassWithAttributeList”>

<xs:element name="attr1” type="typel” maxOccurs="unbounded”/>

<xs:sequence>
ClassWithOptAttrList

+ atir1l: e1[0..n] » »
Dusii. maxOccurs="unbounded”/>

</xXs:sequence>

</xs:complexType>

- 1ass UML Transition / <xs:complexType name="ClassWithOptAttributeList”>

<xs:element name="attrl” type="typel” minOccurs=>0"

</xXs:sequence>

</xs:complexTypés

-d UML Transition / <xs:complexType name="ClassWithOptAttr”>
<xs:sequence>
ClassWithOptAttr
<xs:element name="attr1”{ype="typel” />
+ aftrl: typel
+ attr2 type2 [0..1] <xs:element name="attr2* type="type2” minOccurs="0"/>

pbmponentGroup>>

tg unbounded.

4
C
The attributes stereotyped with <<QrderedComponentGroup>> shall be converted as a normal gttribute.
T
e

10.3.5 Rule 3e - Attributes stereotyped \with <<OrderedComponentGroup>> or <<Unordered-

he attributes stereotyped as .<<UnorderedComponentGroup>> shall be combined under the ks:choice
lement. Independent of the multiplicity of such attributes the defined element shall be always pptional.
Multiple occurrence of sueh.attributes will achieved by setting the occurrence of the xs:choicd element

«OMeedCemOdgFoaps

* ‘.darao;pk,;oh|tov.yz-.v-xp, a)
R ST S

+ ufuchde iy, SomeCerocnert .n)

')

UML XSD definition
} T <xs:complexType name="ClassWithCompLists”>
QussminCoptlses <Xs:sequence>

<xs:element name="ordered_attr” type="SomeComponent”

minOccurs="0" maxOccurs="unbounded”/>

- At mile

minOccurs="0" />
</xs:choice>
</xs:sequence>

</xs:complexType>

1 . o 2 1 A 1))
-e AS.LITUILCC IIIdAULCCUL S= UllbouIliucu

<xs:element name="unordered_attr” type="SomeComponent”
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4.10.4 Rule 4 - Specialisations / Abstract classes

4.10.4.1 Rule 4a - Inheritance

The UML inheritance is resolved in tpegML format by copying all attributes from parent class into the
child classes. The usage of XML inheritance feature is not allowed. The abstract parent class shall not be
available in the resulting XML schema unless it will be used for class switching (see Rule 5b). The parent
attributes shall occur before child attributes.

NOTE The use of inheritance is not allowed if a child class is stereotyped as <<external>>.
UML XSD definition
ctoss inberitonce <xs:complexType name="ChildClass1”>

Pareaizss

<xs:complexContent>

atit: typet

X

CHIdCasE1 CHIdQass2

<Xs:sequence>

<xs:element name="attrl” type="typel”/>

+ attel_chilef type2 | |+ attrl_chileZ: typed

<xs:element name="attr1_child1” type="type2”/>

</xs:sequence>
</xs:complexContent>

</xs:complexType>

<xs:complexType name="ChildClass2”>
<xs:complexContent>
<xs:sequence>
<xs:element name="attr1” type="typel”/>
<xs:element name="attr1_child2” type="type3”/>
</xs:sequence>

</xs:complexContent>

</xsieomplexType>

4.10.4.2| Rule 4b - Switching

The switiching mechanism-allows the generalization to be used as a selector mechanism to select only
one of the child compofients for instantiating. To convert this mechanism to tpegML notation, the UML
inheritamce shall first’be resolved according to rule 4a. The abstract parent class will then build the
switching class.

A complgx type-with name of the abstract parent class shall be created. This complex type shall contajn
only the ks:choice of the multiplicity [1..1]. For each derived child component then a choice element with
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name and type of the derived child component and multiplicity of [1..1] shall be created. The name of the
choice element shall be prefixed with string “option”.

UML XSD definition
class switcring / <xs:complexType name="SwitchingClass”>
SwitchingClass <xs:choice>
7 <xs:element name="optionClassA” type="ClassA”/>
ﬁ \?{ <xs:element name="optionClassB” type="ClassB"/>
/ \ </xs:choice>
ClassA ClassB
s attl: fypet +  athd: type2 </XS:C0mpleXType>

<xs:complexType name="ClassA”>
<xs:complexContent>
<xs:sequence>
<xs:element name="attrQ’ type="type0”/>
<xs:element name="atbr1l” type="typel”/>
</xs:sequence>
</xs:complexContent>

</xs:complexType>

<xs:complexTypeame="ClassB”>
<xs:complexContent>
<xs:Sequence>
<xs:element name="attr0” type="type0”/>
<xs:element name="attr1” type="type2”/>
</xs:sequence>

</xs:complexContent>

</xs:complexType>

XBFD example:

<f(s:complexType name="SomeClass”

<f%g3complexType>

Tp use the switch cenStruct an element shall be defined with type of switching class name.

<xs:element name="someattr” type="SwitchingClass” />

XML example:

<someattr>
<optionClassA>
<attr0>123</attr0>

<attrl>12345</attrl>

</optionClassA>
</someattr>

or

</someattr>
<optionClassB>
<attr0>123</attr0>
<attrl>abcdef</attrl>

© ISO 2015 - All rights reserved
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</optionClassB>
</someattr>

4.11 Example

NOTE

These examples are intended to be exemplary for the xml format and not for an actual application.

tpegML schema example:

<?xml version="1.0" encoding="UTF-8"7?>
<xs:schema xmlns="http://www.tisa.org/TPEG/APP_0 0”

targe

xmlns §
xmlns §
xmlns
xmlns
xmlns
elemer
attril
<xs:impd
org/TPE(
<xs:impd
www . tisg
<xs:impd
schemald
<xs:impd
schemald
<xs:eleq
<xs:comy
<XS:(
<X 9

</
</xs
</xs:cor
<xs:comq
<xs:9
<x9

Containdg
</
</xs
</xs:con
<xs:comg
<xs:4
<xd

<xd

<x9

<x9
</xs

:tdt:”http://www.tisa.org/TPEG/TPEGDgtaTypes_O_O"
jmmc="http://www.tisa.org/TPEG/MessageManagementContainer 0 0”
{lrc="http://www.tisa.org/TPEG/LocationReferencingContainer 0 0”

Namespace="http://www.tisa. . org/TPEG/APP 0 07
xs="http://www.w3.0rg/2001/XMLSchema”
swf="http://www.tisa.org/TPEG/SFW 0 0"

tFormDefault="qualified”
uteFormDefault="qualified”>
rt namespace="http://www.tisa.org/TPEG/SFW_0 0” schemaLocation="https7/www.tisa.
/SFW_0_0”/>
rt namespace="http://www.tisa.org/TPEG/TPEGDataTypes 0 0” schemalbcation="http:/
.org/TPEG/TPEGDataTypes 0 0”/>
rt namespace="http://www.tisa.org/TPEG/MessageManagementContainer 0 0”
cation="http://www.tisa.org/TPEG/MessageManagementContaingf)0 0”/>
rt namespace="http://www.tisa.org/TPEG/LocationReferencingContainer 0 0”
cation="http://www.tisa.org/TPEG/LocationReferencingContainer 0 0”/>
ent name="APPMessage” type="APPMessage”/>
lexType name="APPMessage”>
omplexContent>
:extension base="swf:ApplicationRootMessageML/ >
XS:sequence>
<xs:element name="mmt” type="MMCSwitch”/>
<xs:element name="event” type="A” minOccurs="0"/>
<xs:element name="loc” type="lrc:Locati®onReferencingContainer” minOccurs="0"/>
/xs:sequence>
s:extension>
complexContent>
plexType>
lexType name="MMCSwitch”>
equence>
:choice>
xs:element name="optionMasterMessageLink” type="mmc:MMCMasterMessage”/>
xs:element name="optionhMasterPartLink” type="mmc:MMCMessagePart” />
xs:element name="optionMessageManagementContainerLink” type="mmc:MessageManagemert
"/
s:choice>
sequence>
plexType>
lexType name=UB”>
equence>
relement Ylame="attr enuml” type="app00l Enuml”/>
relementYname="attr dstruct” type="A DS” minOccurs="0"” maxOccurs = “unbounded”/
releflent name="attr enum2” type="app002 Enum2” minOccurs="0"/
:element name="oc_1” type="E” minOccurs="0" maxOccurs="unbounded”/
séguence>

</xs:complexType>

<xs:comp
<xS:s
<xs
<xSs
curs="10
<XS
<xs
maxOccur
<xXS
<XS
curs="0"
<xs
curs="15
<XS

14

lexType name="A">

equence>

:element name="attrl” type="tdt:DateTime” minOccurs="0"/>

:element name="attr4” type="tdt:LocalizedShortString” minOccurs="1" maxOc-
///>

:element name="attr5” type="B”/>

:element name="attr6” type="tdt:LocalizedShortString” minOccurs="0"
s="unbounded” />

:relement name="attr7” type="tdt:IntUnLoMB” minOccurs="0"/>

relement name="attr8” type="tdt:LocalizedShortString” minOc-
maxOccurs="unbounded” />

:element name="attr9” type="tdt:LocalizedShortString” minOccurs="0"” maxOc-
///>

telement name="oc_1” type="B” minOccurs="0" maxOccurs="unbounded”/>

© ISO 2015 - All rights reserved


https://standardsiso.com/api/?name=6743a267b0eb58357179dd5829c141d6

ISO/TS 21219-4:2015(E)

<xs:element name="oc_2” type="D” minOccurs="0"/>
<xs:element name="oc_3” type="B” minOccurs="0"/>
</xs:sequence>
</xs:complexType>
<xs:complexType name="D">
<xs:sequence>
<xs:element name="attrl” type="tdt:IntUnLoMB” minOccurs="0"/>
<xs:element name="attr2” type="tdt:DateTime” minOccurs="0"/>
<xs:element name="oc_1” type="E Parent” maxOccurs="unbounded”/>
</xs:sequence>
</xs:complexType>
<xs:complexType name="E Parent”>
<xs:sequence>
<xs:choice>
<xs:element name="optionE” type="E"/>
<xs:element name="optionF” type="F"/>
</xs:choice>
</xs:sequence>
<fxs:complexType>
ks :complexType name="E">
<xs:sequence>

A

<xs:element name="attrl parent” type="tdt:DateTime” minOccur's5”0"/>

<xs:element name="attr2 parent” type="tdt:Duration”/>

<xs:element name="attrl” type="tdt:IntUnTi” minOccurs="0{"/p

<xs:element name="attr2” type="tdt:Boolean” minOccursz%0¥/>

<xs:element name="attr3” type="tdt:Boolean” maxOccur§="unbounded”/>

<xs:element name="attr4” type="tdt:Boolean”/>

<xs:element name="attr5” type="tdt:Boolean” minOcdeurs="0"” maxOccurs="unbounded”/>
<xs:element name="attr6” type="app00l Enuml”/>,

<xs:element name="attr7” type="SubTableTypel! /¥

</xs:sequence>

<fxs:complexType>

<ks:complexType name="F">

<xs:sequence>
<xs:element name="attrl parent” types¥tdt:DateTime” minOccurs="0"/>
<xs:element name="attr2 parent” tygér”tdt:Duration”/>
<xs:element name="attrl” type="tdt\:Float”/>

</xs:sequence>

<fxs:complexType>

ks:complexType name="A DS”>

<xs:sequence>

A

<xs:element name="attrl? type="tdt:Boolean” minOccurs="0"/>
<xs:element name="attr”’ type="tdt:IntUnTi”/>

<xs:element name="attx3” type="tdt:IntUnTi” minOccurs="0"/>
<xs:element name="attr4” type="tdt:IntUnLoMB” minOccurs="0"/>
<xs:element name="dttr5” type="tdt:IntUnLoMB” minOccurs="0"/>

</xs:sequence>
<fxs:complexType>
<k)s:complexType. fiame="SubTableTypel”>
<xs:attributg name="table” use="required”>
<xs:simnpleType>
<xsw¥estriction base="xs:string”>
&Ks:enumeration value="appl0l SubEnuml”/>
<xs:enumeration value="appl02 SubEnum2”/>
<xs:enumeration value="appl03 SubEnum3”/>
</xs:restriction>
XS:simplelype
</xs:attribute>
<xs:attribute name="code” type="xs:unsignedByte” use="required”/>
</xs:complexType>
<xs:complexType name="app00l Enuml”>
<xs:attribute name="table” type="xs:string” fixed="app00l Enuml” use="required”/>
<xs:attribute name="code” use="required”>
<xs:simpleType>
<xs:restriction base="xs:unsignedByte”>
<xs:minInclusive value="0"/>
<xs:maxInclusive value="6"/>
</xs:restriction>
</xs:simpleType>
</xs:attribute>
</xs:complexType>
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<xs:complexType name="app002 Enum2”>
<xs:attribute name="table” type="xs:string” fixed="app002 Enum2” use="required”/>
<xs:attribute name="code” use="required”>
<xs:simpleType>
<xs:restriction base="xs:unsignedByte”>
<xs:minInclusive value="0"/>
<xs:maxInclusive value="24"/>
</xs:restriction>
</xs:simpleType>
</xs:attribute>
</xs:complexType>
<xs:complexType name="appl0l SubEnuml”>
<xs:gqttribute name="table” type="xs:string” fixed="appl0l SubEnuml” use="required”/>
<xs:gqttribute name="code” use="required”>
<xdq:simpleType>
xs:restriction base="xs:unsignedByte”>
<xs:minInclusive value="0"/>
<xs:maxInclusive value="2"/>
/xs:restriction>
</Hs:simpleType>
</xsjattribute>
</xs:conplexType>
<xs:comglexType name="appl02 SubEnum2”>
<xs:dttribute name="table” type="xs:string” fixed="appl02 SubEnumf”)use="required”/>
<xs:dttribute name="code” use="required”>
<xdq:simpleType>
xs:restriction base="xs:unsignedByte”>
<xs:minInclusive value="0"/>
<xs:maxInclusive value="5"/>
/xs:restriction>
</ss:simpleType>
</xs{attribute>
</xs:conplexType>
<xs:comglexType name="appl03 SubEnum3”>
<xs:gttribute name = “table” type = “xs:stripg’ fixed = “appl03 SubEnum3” use =
“requirdd”/>
<xs:dttribute name="code” use="required”>
<xq:simpleType >
xs:restriction base="xs:unsignedByte”>
<xs:minInclusive value="0"/>
<xs:maxInclusive value="3"/>
/xs:restriction>
</ss:simpleType>
</xs{attribute>
</xs:conplexType>
</xs:sclema>

XML exdmple:

<?xml vdgrsion="1.04{>encoding="UTF-8"7?2>
<app:APHMessage{Xmlns:app="http://www.tisa.org/TPEG/APP_0 0” xmlns:mmc="http://www.tisa.
org/TPE(J/MessageManagementContainer 1 1” xmlns:tdt="http://www.tisa.org/TPEG/TPEGData-
Types 1]0” xmileis:xsi="http://www.w3.0rg/2001/XMLSchema-instance”>
<app Jmuat >
<agpweptionMasterMessageLink>
<mmc :messageID>0</mmc:messageID>
<mmc:versionID>255</mmc:versionID>
<mmc:messageExpiryTime>2001-12-17T09:30:47.0Z2</mmc:messageExpiryTime>
<mmc:cancelFlag>true</mmc:cancelFlag>
<mmc:messageGenerationTime>2001-12-17T09:30:47.0Z</mmc:messageGenerationTime>
<mmc:priority tdt:code="0"” tdt:table="typ007 Priority”/>
<mmc:multiPartMessageDirectory>
<mmc:partID>255</mmc:partID>
<mmc:partType mmc:code="255" mmc:table="mmc00l PartType”/>
</mmc:multiPartMessageDirectory>
</app:optionMasterMessageLink>
</app :mmt>
<app:event>
<app:attrl>2001-12-17T09:30:47.0Z2</app:attrl>
<app:attr4>
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<tdt:languageCode tdt:code="0” tdt:table="typ00l LanguageCode”/>
<tdt:value>abcdef</tdt:value>
</app:attrd>
<app:attrb5>
<app:attr enuml app:code="0" app:table="app00l Enuml”/>
<app:attr dstruct>
<app:attrl>true</app:attrl>
<app:attr2>255</app:attr2>
<app:attr3>255</app:attr3>
<app:attrd>0</app:attri>
<app:attr5>0</app:attr5>
</app:attr dstruct>
</app:attr5>
</app:event>
<fapp:APPMessage>
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NOTE

quotation marks. When taking over material from these sections, be advised to substitute any double quote tgth
XML-compliant equivalent quotation mark (Unicode U +0022).

A.1 Schema definition

The “TPHG Data Types” schema contains the XML schema definition for all TPEG abstract-data types ar
TPEG stdndard tables. The schema has the following declarations:

<xs:schqma xmlns="http://www.tisa.org/TPEG/TPEGDataTypes 0 0”
xmlrs:xs="http://www.w3.0rg/2001/XMLSchema”
tardetNamespace="http://www.tisa.org/TPEG/TPEGDataTypes 0 0”
elenentFormDefault="qualified”
attgibuteFormDefault="qualified”>

</xs:scHema>

A.2 Abstract data types

Annex A
(normative)

TPEG Data Types schema definition

e

Data typle

XML format definition (XML element type)

BitArray

The bits in a BitArray are encoded as a sequence of ‘0’ or ‘1’ characters. The first
character in the string is the-bit 1.

NOTE Ifin a BitArray allbits after a certain set bit are not set, the remaining char-
acters containing only unset bits may be removed.

EXAMPLE BitArray=0A hex (00001010b); Bit 5 and bit 7 are set. Bit 7 is the lag
set bit, therefore the BitArray string is “0000101”

XSD definifion:
<xs:simpleType name="BitArray”>
<xs:restriction base="xs:string”>
<xs:pattern value=""(0|1)*"/>
</xs:restriction>
</xs:simpleType>
To use an UML attribute of this type, the application tpegML schema shall have the

following definition:

<xs:element name="UMLAttributeName” type="tdt:BitArray’/>
where tdt is the prefix of the “TPEG Data Types” namespace.

XML example:
<UMLAttributeName>011011010101</UMLAttributeName>

18
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Data type XML format definition (XML element type)
Boolean XSD definition:
<xs:simpleType name="Boolean”>
<xs:restriction base="xs:boolean”/>
</xs:simpleType>
To use an UML attribute of this type, the application tpegML schema shall have the
following definition:
° for mandatory booleans
<xs:element name="UMLAttributeName” type="tdt:Boolean”/>
. for multiple mandatory booleans
<xs:element name="UMLAttributeName” type="tdt:Boolean”
maxOccurs="unbounded”/>
. for one single optional boolean
<xs:element name="UMLAttributeName” type="tdt:Beolean” minOccurs="01/>
where tdt is the prefix of the “TPEG Data Types/ namespace.
XML example:
<UMLAttributeName>true</UMLAttributeName>
DateTime A time field in UTC. It is based on théJSO 8601 extended: YYYY-MM-DDThh:mm:ssZ,

where:

. “YYYY” the four-digit sepresentation of the year

. “MM” the two-digit\epresentation of the month [1 .. 12]
. “DD” the two-digit representation of the day [1 ..31]

. “T” the date/time separator

. “hh” the two-digit representation of the hour [0 .. 24]

. “orm™the two-digit representation of the minute [0 ..59]
. “ss” the two-digit representation of the second [0 .. 59]

Theé hepresentation is immediately followed by a “Z” to indicate Coordinated|Univer-
salTime (UTC).

EXAMPLE message_generation_time="2001-02-12T12:01:13Z"

NOTE Midnight can be represented both as 24:00:00 and as 00:00:00, the former is
used at the end of a calendar day and the latter is used at the start of a calenglar day.

XSD definition:
<xs:simpleType name="DateTime">

<xs:restriction base="xs:dateTime”/>

/xs:simpleTune
T r J T

To use an UML attribute of this type, the application tpegML schema shall have the
following definition:

<xs:element name="UMLAttributeName” type="tdt:DateTime"/>
where tdt is the prefix of the “TPEG Data Types” namespace.

XML example:
<UMLAttributeName>2009-01-01T01:02:03Z</UMLAttributeName>
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Data type XML format definition (XML element type)
DaySelector XSD definition:

<xs:complexType name="DaySelector”>
<xs:sequence>
<xs:element name="Monday” minOccurs="0"/>
<xs:element name="Tuesday” minOccurs="0"/>

<xs:element name="Wednesday” minOccurs="0"/>

<xs:element name="Thursday” minOccurs="0"/>
<xs:element name="Friday” minOccurs="0"/>
<xs:element name="Saturday” minOccurs="0"/>
<xs:element name="Sunday” minOccurs="0"/>
</xs:sequence>
</xs:complexType>

To use an UML attribute of this type, the application tpegMl\schema shall have the
following definition:

<xs:element name="UMLAttributeName” type="tdt;DaySelector”/>

where tdt is the prefix of the “TPEG Data Types”®amespace.

XML example:

<UMLAttributeName xmlns:tdt="http://tisa.org/TPEG/TPEGDataTypes_0_0">
<tdt:Monday/>
<tdt:Friday/>

</UMLAttributeName>

DistanceMetres XSD definition:

<xs:simpleType name=DistanceMetres”>
<xs:restriction base="xs:unsignedInt”>

</xs:simpleType>

To use ap-UML attribute of this type, the application tpegML schema shall have the
following-definition:

<xg:element name="UMLAttributeName” type="tdt:DistanceMetres”/>
where tdt is the prefix of the “TPEG Data Types” namespace.

XML example:
<UMLAttributeName>12345</UMLAttributeName>

DistancefentiMetres XSD definition:

<xs:simpleType name="DistanceCentiMetres”>

<xs:restriction base="xs:unsignedInt”/>
</xs:simpleType>

To use an UML attribute of this type, the application tpegML schema shall have the
following definition:

<xs:element name="UMLAttributeName” type="tdt:DistanceCentiMetres”/>
where tdt is the prefix of the “TPEG Data Types” namespace.

XML example:
<UMLAttributeName>12345</UMLAttributeName>
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Data type

XML format definition (XML element type)

Duration

XSD definition:

<xs:simpleType name="Duration”>
<xs:restriction base="xs:unsignedInt”/>

</xs:simpleType>

To use an UML attribute of this type, the application tpegML schema shall have the
following definition:

<xs:element name="UMLAttributeName” type="tdt:Duration”/>
where tdt is the prefix of the “TPEG Data Types” namespace.
XML example:
<UMLAttributeName>12345</UMLAttributeName>

FixedPercentage

XSD definition:
<xs:simpleType name="FixedPercentage”>
<xs:restriction base="xs:unsignedByte”>
<xs:minlnclusive value="0"/>
<xs:maxInclusive value="100"/>
</xs:restriction>
</xs:simpleType>

To use an UML attribute of this type, the application tpegML schema shall hgve the
following definition:

<xs:element name="UMLAttributeName” type="tdt:FixedPercentage”/>
where tdt is the prefix of the “TPEG Data Types” namespace.

XML example:
<UMLAttributeName>99</UMLAttributeName>

HixedPointNumber

XSD definition:
<xs:simpleType name="FixedPointNumber”>
<xs:restriction base="xs:decimal”>
<xs:minInclusive value="-2147483648.99"/>
<xs:maxlInclusive value="2147483648.99"/>
<xs:fractionDigits value="2"/>
</xs:restriction>
</xs:simpleType>

To use an UML attribute of this type, the application tpegML schema shall hdve the
following definition:

<xs:element name="UMLAttributeName~ type="tdt:FixedPointNumber />
where tdt is the prefix of the “TPEG Data Types” namespace.

XML example:
<UMLAttributeName>12.34</UMLAttributeName>
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Data type

XML format definition (XML element type)

Float

XSD definition:

<xs:simpleType name="Float”>
<xs:restriction base="xs:float”/>

</xs:simpleType>

To use an UML attribute of this type, the application tpegML schema shall have the
following definition:

<xs:element name="UMLAttributeName” type="tdt:Float”/>
where tdt is the prefix of the “TPEG Data Types” namespace.
XML example:
<UMLAttributeName>12.34</UMLAttributeName>

IntSiTi

XSD definition:

<xs:simpleType name="IntSiTi">
<xs:restriction base="xs:byte”/>

</xs:simpleType>

To use an UML attribute of this type, the application.tpegML schema shall have the
following definition:

<xs:element name="UMLAttributeName” type=_tdt:IntSiTi"/>
where tdt is the prefix of the “TPEG Data Types” namespace.

XML example:
<UMLAttributeName>-123</UMLAttributeName>

IntSiLi

XSD definition:

<xs:simpleType name="IntSiLi">
<xs:restrictionfbase="xs:short”/>

</xs:simpleType>

To use an UML attribute of this type, the application tpegML schema shall have the
following definition:

<xs:element name="UMLAttributeName” type="tdt:IntSiLi"/>
where.tdt is the prefix of the “TPEG Data Types” namespace.

XML example:
<UMLAttributeName>-12345</UMLAttributeName>
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Data type

XML format definition (XML element type)

IntSi24

XSD definition:
<xs:simpleType name="IntSi24">
<xs:restriction base="xs:int">
<xs:minInclusive value="-8388608"/>
<xs:maxlInclusive value="8388607"/>

</xs:restriction>

</xs:simpleType>

To use an UML attribute of this type, the application tpegML schema shall h3
following definition:

<xs:element name="UMLAttributeName” type="tdt:IntSi24"/>
where tdt is the prefix of the “TPEG Data Types” namespace.

XML example:
<UMLAttributeName>-5432109</UMLAttributeName>

ve the

IntSiLo

XSD definition:

<xs:simpleType name="IntSiLo”>
<xs:restriction base="xs:int"/>

</xs:simpleType>

To use an UML attribute of this type, the application tpegML schema shall hg
following definition:

<xs:element name="UMLAttributeName” type="tdt:IntSiLo"/>
where tdt is the prefix of the “TPEG Data Types” namespace.

XML example:
<UMLAttributeName>-123456789</UMLAttributeName>

ve the

—

ntSiLoMB

XSD definition:

<xs:simpleType name="IntSiLoMB”>
<xs:restriction base="xs:int"/>

</xs:simpleType>

To use an UML attribute of this type, the application tpegML schema shall h3
following definition:

<xs:element name="UMLAttributeName” type="tdt:IntSiLoMB"/>
where tdt is the prefix of the “TPEG Data Types” namespace.

XML example:
<UMLAttributeName>-123456789</UMLAttributeName>

ve the

© ISO 2015 - All rights reserved

23


https://standardsiso.com/api/?name=6743a267b0eb58357179dd5829c141d6

ISO/TS 21219-4:2015(E)

Data type XML format definition (XML element type)
IntUnTi XSD definition:

<xs:simpleType name="IntUnTi">
<xs:restriction base="xs:unsignedByte”/>
</xs:simpleType>

To use an UML attribute of this type, the application tpegML schema shall have the
following definition:

<xs:element name="UMLAttributeName” type="tdt:IntUnT1"/>
where tdt is the prefix of the “TPEG Data Types” namespace.
XML example:
<UMLAttributeName>123</UMLAttributeName>

IntUnLi XSD definition:

<xs:simpleType name="IntUnLi">
<xs:restriction base="xs:unsignedShort”/>
</xs:simpleType>

To use an UML attribute of this type, the application.tpegML schema shall have the
following definition:

<xs:element name="UMLAttributeName” type=_tdt:IntUnLi"/>
where tdt is the prefix of the “TPEG Data Types” namespace.
XML example:
<UMLAttributeName>12345</UMEAttributeName>

IntUn24 XSD definition:

<xs:simpleType name="IntUn24">
<xs:restriction/base="xs:unsignedInt”>
<xs:maxInclusive value="16777215"/>
</xs:gestriction>
</xs:simpl€Type>

To use.an-UML attribute of this type, the application tpegML schema shall have the
following definition:

<xselement name="UMLAttributeName” type="tdt:IntUn24"/>
where tdt is the prefix of the “TPEG Data Types” namespace.

XML example:
<UMLAttributeName>16432100</UMLAttributeName>

IntUnLo XSD definition:

<Xs:simplelype name= IntunLo >

<xs:restriction base="xs:unsignedInt”/>
</xs:simpleType>

To use an UML attribute of this type, the application tpegML schema shall have the
following definition:

<xs:element name="UMLAttributeName” type="tdt:IntUnLo"/>
where tdt is the prefix of the “TPEG Data Types” namespace.

XML example:
<UMLAttributeName>123456789</UMLAttributeName>
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Data type

XML format definition (XML element type)

IntUnLoMB

XSD definition:
<xs:simpleType name="IntUnLoMB”>
<xs:restriction base="xs:unsignedInt”/>

</xs:simpleType>

To use an UML attribute of this type, the application tpegML schema shall have the

following definition:

<xs:element name="UMLAttributeName” type="tdt:IntUnLoMB"/>
where tdt is the prefix of the “TPEG Data Types” namespace.

XML example:
<UMLAttributeName>123456789</UMLAttributeName>

W

hortString

XSD definition:
<xs:simpleType name="ShortString”>
<xs:restriction base="xs:string”>
<xs:maxLength value="255"/>
</xs:restriction>
</xs:simpleType>

To use an UML attribute of this typefthe application tpegML schema shall h3
following definition:

<xs:element name="UMLAttributeName” type="tdt:ShortString”/>
where tdt is the prefix of the¥TPEG Data Types” namespace.

XML example:
<UMLAttributeName>abcdef</UMLAttributeName>

ve the

LiongString

XSD definitions
<xs:simpleType name="LongString”>
<xs:restriction base="xs:string”>
<xs:maxLength value="65535"/>
</xs:restriction>
</xs:simpleType>

To use an UML attribute of this type, the application tpegML schema shall h3
following definition:

<xs:element name="UMLAttributeName” type="tdt:LongString”/>
where tdt is the prefix of the “TPEG Data Types” namespace.

XML example:

ve the

<UMLAttributeName>abcdei</UMLAttributeName>

© ISO 2015 - All rights reserved
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Data type XML format definition (XML element type)
LocalisedShortString XSD definition:

<xs:complexType name="LocalizedShortString”>
<xs:sequence>
<xs:element name="languageCode” type="typ001_LanguageCode”/>
<xs:element name="value” type="ShortString”/>

</xs:sequence>

</xs:complexType>

To use an UML attribute of this type, the application tpegML schema shall have the
following definition:

<xs:element name="UMLAttributeName” type="tdt:LocalizedShortStrihg"/>

where tdt is the prefix of the “TPEG Data Types” namespace.

XML example:

<UMLAttributeName xmlns:tdt="http://tisa.org/TPEG/TPEGDataTypes_0_0">
<tdt:languageCode tdt:table="typ001_LanguageCede” tdt:code="33" />
<tdt:value>abcdef</tdt:value>

</UMLAttributeName>

LocalisedLongString

XSD definition:
<xs:complexType name="LocalizedLongString”>

<xs:sequence>

\Y

<xs:element name="languageCode” type="typ001_LanguageCode”/
<xs:element name="value” type="LongString”/>
</xs:sequence>
</xs:complexType>

To use an UML attribute of this type, the application tpegML schema shall have the
following definition:

<xs:element name="UMLAttributeName” type="tdt:LocalizedLongString”/>

where-tdtis the prefix of the “TPEG Data Types” namespace.

XMilrexample:

<UMLAttributeName xmlns:tdt="http://tisa.org/TPEG/TPEGDataTypes_0_0">
<tdt:languageCode table="typ001_LanguageCode” tdt:code="33" />
<tdt:value>abcdef</tdt:value>

</UMLAttributeName>
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Data type XML format definition (XML element type)
MajorMinorVersion The constituting elements MajorVersion and MinorVersion are each encoded as a
string with value “[0-9]” or “1[0-5]" for a total of 16 values
The MajorMinorVersion is then encoded as the concatenation of the MajorVersion
string and the MinorVersion string with a “.” separator character in between
Example: MajorVersion is “3” and MinorVersion is “15”: MajorMinorVersion is
encoded as “3.15”
XSD definition:
<xs:simpleType name="MajorMinorVersion”>
<xs:restriction base="xs:string”>
<xs:pattern value="([0-9]|1[0-5])\.([0-9]|1[0-5])"/>
</xs:restriction>
</xs:simpleType>
To use an UML attribute of this type, the application tgegML schema shall hgve the
following definition:
<xs:element name="UMLAttributeName” type="tdt:MajorMinorVersion”/>
where tdt is the prefix of the “TPEG Data Typés” namespace.
XML example:
<UMLAttributeName>3.15</UMLAttributeName>
Probability XSD definition:

<xs:simpleType name="Probability”>
<xs:restriction base="xs:decimal”>
<xs:minlnclusive value="0.00"/>
<k$:maxInclusive value="1.00"/>
zxs:fractionDigits value="2"/>
</xs:restriction>
</xs:simpleType>

To'use an UML attribute of this type, the application tpegML schema shall hdve the
folowing definition:

<xs:element name="UMLAttributeName” type="tdt:Probability”/>
where tdt is the prefix of the “TPEG Data Types” namespace.

XML example:
<UMLAttributeName>0.12</UMLAttributeName>
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Data type XML format definition (XML element type)
Serviceldentifier XSD definition:
<xs:complexType name="Serviceldentifier”>
<xs:sequence>
<xs:element name="SID_A" type="xs:unsignedByte"/>
<xs:element name="SID_B” type="xs:unsignedByte”/>
<xs:element name="SID_C” type="xs:unsignedByte”/>
</xs:sequence>
</xs:complexType>
To use an UML attribute of this type, the application tpegML schema shall have the
following definition:
<xs:element name="UMLAttributeName” type="tdt:Serviceldentifier{/>
where tdt is the prefix the of “TPEG Data Types” namespace.
XML example:
<UMLAttributeName xmlns:tdt="http://tisa.org/TPEG/TPEGDataTypes_0_0">
<tdt:SID_A>1</tdt:SID_A>
<tdt:SID_B>2</tdt:SID_B>
<tdt:SID_C>3</tdt:SID_C>
</UMLAttributeName>
Timelntgrval XSD definition:
<xs:simpleType name="Timelnterval”>
<xs:restriction base="%s:duration”/>
</xs:simpleType>
The XSD type duration has the following syntax PnYnMnDTnHnMnS, where:
. P start character
J nY represents the number of years
. nM-the number of months
. nD the number of days
) T is the date/time separator
) nH the number of hours
. nM the number of minites
. nS number of seconds
EXAMPLE A time interval of 10 years, 3 months, 21 days, 3 h, 43 min and 2 s is
represented by: P10Y3M21DT3H43M2S.
To use an UML attribute of this type, the application tpegML schema shall have the
following definition:
<xs:element name="UMLAttributeName” type="tdt:Timelnterval”/>
where tdt is the prefix of the “TPEG Data Types” namespace.
XML example:
<UMLAttributeName>P10Y3M21DT3H43M2S</UMLAttributeName>
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