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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 proceglures used to develop this document and those intended for its further maintenanee
described In the ISO/IEC Directives, Part 1. In particular, the different approval criteria needed*for
different types of ISO documents should be noted. This document was drafted in accordance 'with
editorial ryles of the ISO/IEC Directives, Part 2 (see www.iso.org/directives).
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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 audibly in the user’s language) and by agent systems. Originally, a byte-oriented data stream

forgnat, which may be carried on almost any digital bearer with an appropriate adapt4

was
des

Ond
doc
sen|
RTN
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application used by all service implementations to ensure appropriate referencing from

sou

Par
relg
pub
TPH

developed. Hierarchically structured TPEG messages from service providers to end-
gned to transfer information from the service provider database to an end-user’sreguipn]

Lments were released. Part 2 (TPEG-SSF, which became ISO/TS 18234;2) described 1
antics and framing structure, which was used for all TPEG applications"Méanwhile, Paf
1, which became ISO/TS 18234-4) described the first application for road traffic message

sequently, in March 1999, CEN/TC 278, in conjunction with, ISO/TC 204, establishg
prising members of the former EBU B/TPEG and this workinggroup continued develop
ther parts were developed to make the initial set of four parts, enabling the implemer
Kistent service. Part 3 (TPEG-SNI, ISO/TS 18234-3) described the service and network i

'ce to another.

L 1 (TPEG-INV, ISO/TS 18234-1) completed thé series by describing the other partg
tionship; it also contained the application IDswused within the other parts. Additionally,
lic transport information application (TPEG*PTI, ISO/TS 18234-5), was developed. Th

ition layer,
Isers were
nent.

year later, in December 1998, the B/TPEG group produced its first EBY/specifications. Two

he syntax,
t 4 (TPEG-
S.

d a group
nent work.
tation of a
hformation
ne service

and their
Part 5, the
e so-called

G-LOC location referencing method, which' enabled both map-based TPEG-decoders and non-map-

baspd ones to deliver either map-based “location referencing or human readable text irjfformation,
wag issued as ISO/TS 18234-6 to be used in association with the other applications of pprts of the
ISOfTS 18234 series to provide location referencing.

Thd ISO/TS 18234 series has become known as TPEG Generation 1.

TPEG Generation 2

When the Traveller Information Services Association (TISA), derived from former fofums, was

ina
ap

It w
adyv|
hav
tha

gurated in Decémber 2007, TPEG development was taken over by TISA and continued i
ications working group.

as aboutthis time that the (then) new Unified Modelling Language (UML) was seen as hd
hntages-for the development of new TPEG applications in communities who would not
e binary physical format skills required to extend the original TPEG TS work. It was al
the XML format for TPEG described within the ISO/TS 24530 series (now superseded) h3

h the TPEG

ving major
hecessarily
50 realized
d a greater

sig

tficance than previously foreseen, especiatty 1 the Content-generation Segment and t

at 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 1SO 21219-2, ISO 21219-3 and ISO 21219-4 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 (ISO 21219-6), application
(several parts) and location referencing (ISO/TS 21219-7). 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 container.

The following classification provides a helpful grouping of the different TPEG2 parts according to their
intended purpose. Note that the list below may be incomplete, e.g. new TPEG2 parts may be introduced
after publication of this document.

— Toolki
TPEG2
(ISO/T

— Specia
(ISO/T

— Locati
(IS0 1

— Applic
(ISO/T]
(ISO/1T

TPEG2 has
in transitic
being able
unchangin

This docun

parts: TPEG2-INV (ISO/TS 21219-1), TPEG2-UML (ISO 21219-2), TPEG2-UBCR (ISO 2121
-UXCR (ISO 21219-4), TPEG2-SFW (ISO 21219-5), TPEG2-MMC (ISO 21219-6), TPEG2-
S21219-7).

applications: TPEG2-SNI (ISO/TS 21219-9), TPEG2-CAI (ISO/TS 21219:0), TPEG2-
S 21219-24).

bn referencing: TPEG2-OLR (ISO/TS 21219-22), TPEG2-GLR (ISO/TS 21219-21), TPEG2-
7572-2), TPEG2-DLR (ISO 17572-3).

htions: TPEG2-PKI  (ISO/TS 21219-14), TPEG2-TEC (ISOYTS 21219-15), TPEG2
S 21219-16), TPEG2-TFP (ISO 21219-18), TPEG2-WEA(ISO/TS 21219-19), TPEG2-R
S 21219-23), TPEG2-EMI (ISO/TS 21219-25), TPEG2-VLI{USO/TS 21219-26).

been developed to be broadly (but not totally) backward compatible with TPEG1 to af
ns from earlier implementations, while not hindéring the TPEG2 innovative approach
to support many new features, such as dealing'with applications having both long-td
b content and highly dynamic content, such asparking information.

nent is based on the TISA specification technical/editorial version reference: SP14004.

-3),
L.RC

LTE

LR

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

Part 4:
UMLto XML conversionrules ]

1 [Scope

This document specifies the rules for converting TPEG application UML models'to the tpegML format
desfription. It contains the XML format definition of the abstract data types defined in IS0 21219-2.
Rulgs for converting compound data types are also defined.

2 |Normative references

The following documents are referred to in the text in sugh“a way that some or all of their content
conktitutes requirements of this document. For dated references, only the edition cited gpplies. For
undated references, the latest edition of the referenced decument (including any amendments) applies.

ISO[8601 (series), Data and time — Representationsyor-information interchange

[S0|21219-2, Intelligent transport systems — Tr@ffic and travel information (TTI) via transpdrt protocol
experts group, generation 2 (TPEGZ2) — Part 2:-UML modelling rules

1S0|21219-5, Intelligent transport systems-— Traffic and travel information (TTI) via transpqrt protocol
experts group, generation 2 (TPEGZ2) —~Part 5: Service framework (TPEG2-SWF)

3 |Terms and definitions
For|the purposes of this document, the terms and definitions given in ISO 21219-2 and the following apply.

[SOfand [EC maintain terminological databases for use in standardization at the following addresses:

— |ISO Online brewsing platform: available at https://www.iso.org/obp

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

31
Specification Identification
string that uniquely identifies a certain version of a certain TPEG application or toolkit

EXAMPLE The TPEG Traffic Event Compact application, version 2.0 is identified by the Specification
Identification string “TEC_2_0".

3.2
Specification Name
string that verbosely describes a certain TPEG application or toolkit

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

© IS0 2019 - All rights reserved 1
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3.3
application namespace prefix

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

“ApplicationAbbreviation”

4 Abbreviated terms
The abbreviated terms in ISO 21219-2 and the following apply.

XML eXtensible Markup Language

XSD XKML Schema Definition

UML Jnified Modelling Language

app h placeholder for an application namespace prefix to create examples in this'document.

tis replaced by the lowercase application abbreviation of the relevant TPEG application.

5 Ruleg for UML to XML format description conversion

5.1 Defipition of XML format description

The xml fofmat description of TPEG applications is included in application and toolkit specification|
a normativie annex. This annex shall be named according to thefellowing scheme:

[Specification Identification], tpegML representation

The annex|shall have two subclauses: Introduction andApplication data type definition. The conter
these subclauses is subject to the specifications in this clause.

The Introduction shall use a similar formulatiohtas in the following:

This clause defines the tpegML format'representation of the [specification or toolkit name] mess
compaonents, datastructures and its attributes. For further descriptions of these objects see
relateq clauses [reference to clauses] in this document.

The application data type definition shall follow the rules that are specified in 5.10.

5.2 ThejtpegML schemadefinition

The xml foymat of TPEG applications will be described according to , XML Schema Definition“. To u
tpegML schemas, the <xs:schema/> tag shall contain the definition for the namespace http://www

S as

1t of

age
the

Ke a
tisa

.org/TPEG)TPEGDataTypes_[MajorVersion] [MinorVersion], where the version numbers are the relg

ase
y in

versions oLthe specification as released by TISA (while the version numbers may be are exemplar
the subsequent tables).

Each tpegML schema shall contain at least the following definitions:
— Default namespace shall be set to the tpegML schema itself;

— Target namespace 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 ISO 21219-5).

2 © IS0 2019 - All rights reserved
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The path to the tpegML schema shall have following syntax:

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

with

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

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

Acrnrding]v the rPcnI'ring starttag nffpngl schema shall he:

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

%

ot

xmlns:sfw="http://www.tisa.org/TPEG/ServiceFramework 0 0
elementFormDefault="qualified”
aftributeFormDefault="qualified”>

<xs:import namespace="http://www.tisa.org/TPEG/SFW 0_0"
sthemaLocation="http://www.tisa.org/TPEG/SFW_0_0.xsd” />

</xp:schema>

ImIns:xs="http:// www.w3.org/2001/XMLSchema”

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

5.3| The tpegML xml file definition

For

Acc

the xml file defined by the tpegML schema definition in 5.2, the following shall apply:

No default name space shall be used:All elements and attributes shall have namespag
This enhances readability and prevehts attribute naming problems with imported xsds,

The name space of the applications and toolkits should be defined by using the
namespace prefix.

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

e prefixes.

hpplication

prdingly, the xml dpcument will look similar to this example (“app” and “APP” used as placeholders):

<7x

<apjp:applicationRootElement

x

xjmlns:mpmc=http://www.tisa.org/TPEG/MMC_0_0"
xjmlns:tdt="http://www.tisa.org/TPEG/TPEGDataTypes_0_0"
xmlns:sfw="http://www.tisa.org/TPEG/SFW 0_0"

nl version="1.0" €ficoding="UTF-8"7>

ImIns:app=thttp://www.tisa.org/TPEG/APP 0

</app:applicationRootElement>

The xml files defined by this document can hold one application message only (UML class tagged as
“ApplicationRoot”). To encode several TPEG application messages, an xml framing shall be applied, for

exa

5.4

mple as defined in ISO 21219-5.

XML data type ranges

XML data type Range

xs:byte -128..127

©IS
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XML data type Range
xs: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

5.5 Abst

The UML a
Data Types
abstract d4
for the nar
the version
schema sh:
“schemalLo
URI but it s

To achieve
“TPEG Dat

When usirfg an UML attribute of abstract data type, the tpegML schema shall contain the follow

definition:
<xs:elemer]

where UMI
Data Types

The syntax

XSD examy

ract data types

[tributes of abstract data types shall be converted to the XSD local elements using the “T
" schema [see Annex A]. The “TPEG Data Type” schema contains the XSD definition forall T
tatypes. To use “TPEG Data Types” schema, the <xs:schema/> tag shall contain the defini
hespace http://www.tisa.org/TPEG/TPEGDataTypes_[MajorVersion]_[MinotVersion], wh
numbers are the release versions of the specification as released by.TISA. Additionally,
1l be imported by adding the <xs:import/> element (see XSD example). The definition of
cation” attribute within the <xs:import /> element can differ from the defined namesy
hall contain the valid URI where the “TPEG Data Type” schema(@s'to be found.

a common appearance of all tpegML schemas it is recommeénded to use “tdt” prefix for|
h Types” namespace.

t name="UMLAttributeName” type="tdt:AbstractDataType”/>

AttributeName is the name of the attribute as defined in UML, tdt is the prefix of the “T
” namespace and AbstractDataType is-one of the abstract data types defined in ISO 21219

of abstract data types in tpegML format is described in Annex A.

le:

PEG
PEG
[ion
jere
the
the
ace

the

ing

PEG
-2.

<xs:schema
xmlns:xs3
targetNarj
xmlns:tdt
elementF
attribute}

<xs:import 1

kmIns="http://www.tisa,org /TPEG/[Specification Identification]”
"http://www.w3.org/2001/XMLSchema”

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

="http://wwwitisa.org/TPEG/TPEGDataTypes_0_0"

rmDefault="qualified”

ormDefault="qualified”>

amespace="http://www.tisa.org/TPEG/TPEGDataTypes_0_0"

schemalLo

<XsS

<Xs

cation="nttp://www.tisa.org/ I FrG/ T PFEGDatalypes _U_U.Xsd /

<xs:complexType name="class1”>

<Xs:sequence>

:element name="attr1” type="tdt:FixedPercentage”/>

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

</Xs:sequence>
</xs:complexType>

</xs:schema>

© ISO 2019 - All rights reserved
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XML example:

<?xml version="1.0"7>

<app:class1l xmlns:app="http://www.tisa.org/TPEG/[Specification Identification]”>
<app:attrl>3</app:attrl>
<app:attr2>true</app:attr2>

</app:class1>

5.6 TPEG standard tables

Thg UML attributes of the TPEG standard table type shall be converted similar to abstract’flata types.
Thg “TPEG Data Types” schema contains definition for all TPEG standard tables.

The syntax of abstract data types is described in Annex A.

XSI) example:

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

Imlns:xs="http:// www.w3.0org/2001/XMLSchema”

hrgetNamespace="http://www.tisa.org/TPEG/[Specification Identification]*

mlins:tdt="http://www.tisa.org/TPEG/TPEGDataTypes_0_0"

elementFormDefault="qualified”

%

ot

x

aftributeFormDefault="qualified”>

<xs|complexType name="class1”>

<xs:sequence>
<xs:element name="attrl” type="tdt:typ001_LanguageCode”/>
<xs:element name="attr2” type="tdt:typ002)SpecialDay”/>

</xs:sequence>

A

xs:complexType>

</xp:schema>

XML example:

<?xml version="1.0"?>

<apjp:class1 xmlns:app=~http://www.tisa.org/TPEG/[Specification Identification]“

kmlns:tdt="http://www.tisa.org/TPEG/TPEGDataTypes_0_0“>

dapp:attrl 4{dt;table="typ001_LanguageCode” tdt:code="33" />
<app:attr2.tdt:table="typ002_SpecialDay” tdt:code="2" />

</app-class1>

5.7 Application tables (stereotype <<enumeration>>)

The UML class with stereotype <<enumeration>> shall be converted to the XSD with the same syntax

« n

as TPEG standard tables. The colon in the class name shall be replaced by an underscore “_". The value
of the attribute “table” shall always contain this class name as fixed value.

To use a UML attribute of the application table type, the XSD shall contain the following complex type.

© IS0 2019 - All rights reserved
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XSD example:

<xs:complexType name="xxxyyy_applicationTableName”>
<xs:attribute name="table” type="xs:string” fixed="xxxyyy_applicationTableName” use="required”/>
<xs:attribute name="code” use="required”>
<xs:simpleType>
<xs:restriction base="xs:unsignedByte”>

<!-here the restrictions can be defined —>

</xs:restriction>
</xs:simpleType>
</xs:attribufe>

</xs:complekType>

=

where appliqationTableName is the name of the application table, xxxyyy is the application table prefix [i1],-and code is a
integer valug up to 255

Accordingly|the UML attribute of this type shall be:

<xs:elementjname="UMLAttributeName” type="xxxyyy_applicationTableName”>

5.8 Switching tables

Each child fable of a switching table group shall be converted to theXSD according to the rule in 5.7.[The
abstract pgrent class of a switching table group will be defined as-standard application table with|the
following donditions:

— The “table” attribute shall be defined as enumeration,ofall child table names;
— The “c¢de” attribute shall not have any restrictions'and shall always be set to “xs:unsignedByte” type.

The XSD eample of the abstract blank class for a’switching table group:

<xs:complexlype name="SubTableType”>
<xs:attribute name="table” use="required”>
<xs:simplpType>
<xs:resfriction base="xs:string”>
<xs:¢numeration value="xyz10%¥_SubTableTypel”/>

<xs:¢numeration value=*xyz102_SubTableType2”/>

<xs:gnumerationvalue="xyz10N_SubTableTypeN"/>
</xs:reptrictions

</xs:simpleType>

</xs:attribute

<xs:attribute name="code” type="xs:unsignedByte” use="required”/>

</xs:complexType>

6 © IS0 2019 - All rights reserved
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The XSD example for usage of a switching table type linked to a main table:

<

<

<xs:complexType name="someClass”>

xs:element name="mainTable” type="xyz100_TableType”/>

xs:element name="switchedTable” type="SubTableType”/>

</xs:complexType>

XM

[ exXampie for usage of a SWitching table depending omn the Set main tabie vatue:

<SO|

A

A

meClass>
mainTable table="xyz100_MainTableType” code="1" />
switchedTable table=" xyz101_SubTableTypel” code="100" />

meClass>

meClass>
mainTable table="xyz100_MainTableType” code="2" />
switchedTable table="xyz101_SubTableType2” code="20" />

meClass>

Thd
cho
ort

If t

swi

5.9

The
To

or I
extq

5.9

re is no formal specification of the lookup value in thé-main table and the related switch
pse. The default relation is supposed to be 1 to 1. The special relation shall be defined in
polkit specification.

ne restriction of the switching table “code™ attribute is checked, the defined table f
Lching table name shall be used.

Stereotype <<external>>

class with the stereotype <<external>> defines a type which is defined in an external sp

Ise the <<external>> type;\the external specification shall provide either XML schems
inary representation of this type. This rule defines usage of <<external>> type for th
brnal specifications:

TISA TPEG application specification containing the <<external>> type;
Non-TISA specification containing XML schema definition for the <<external>> type;

Non-TISAsspecification containing only binary definition for the <<external>> type.

ng table to
hpplication

br selected

pcification.
definition
e following

1C- TPEG application <<external>> type

To use a class with the stereotype <<external>> defined in a TISA TPEG application specification, the
prefix and the namespace of the <<external>> TISA TPEG application shall be defined and imported.
The prefix will be used then to qualify the <<external>> type. The prefix shall be set to the value defined
by the “tpegMLprefix” class tagged value. The namespace URI shall be set to the value defined by the
“tpegMLuri” class tagged value.

Additionally, the XML schema defined by the namespace shall be imported by adding the <xs:import/>
element (see XSD example). The definition of the “schemalLocation” attribute within the <xs:import/>
element can differ from the defined namespace URI but it shall contain the valid URI where the
<<external>> TPEG application XML schema is to be found.
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https://standardsiso.com/api/?name=2b81f50b41544a49487ad55893011f41

IS0 21219-4:2019(E)

The local element from <<external>> type shall be defined with type name set to class name from
which the class 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 shall
be imported.

XSD example:

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

xmlns:xs="http-//wwww3.ore /2001 /XMI.Schema”

targetNarhespace="http://www.tisa.org/TPEG/[Specification Identification]“

xmlns:tdt
<!- Here,
xmlns:ext]
elementF
attributel
<!- Here, im
<xs:import
schemalLo
<xs:complex
<xs:seque
<xs:eler
<xs:eler

<!- Her

<xs:eler]
</xs:sequ
</xs:comj

</xs:schemg

="http://www.tisa.org/TPEG/TPEGDataTypes_0_0"

he external namespace is included: ->

1="http://www.tisa.org/TPEG/[External Application Identification]”

rmDefault="qualified”
ormDefault="qualified”>
bort the external namespace: ->

amespace="http://www.tisa.org/TPEG/[External Application Identificatioq]}

Fation="http://www.tisa.org/TPEG/[External Application Identificatien]|xsd” />

Type name="class1”>

nce>

hent name="attr1l” type="tdt:FixedPercentage”/>
hent name="attr2” type="tdt:Boolean”/>

, the externally defined attribute type is used: ->
hent name="attr3” type="extl:someExternalClass’/>
ence>

lexType>

>

XML exam

ble:

<app:classl

<!- Her

<app:attrl>
<app:attr2>

<?xml versig

xmlns:ext1="htt

n="1.0"7>

kmlns:app=http://Ww.tisa.org/TPEG/[Application Identification]

, the external wmame€space is included: ->
ww.tisa.org/TPEG/[External Application Identification]”>
</app:attrl>

rué<y/app:attr2>

<app:attr3>

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

</app:attr3>

</app:class1>

5.9.2 Non-TISA <<external>> XML schema

To use a class with the stereotype <<external>> defined in a non-TISA specification, but providing an
XML schema 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 the name of the class stereotyped as

© ISO 2019 - All rights reserved
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<<external>>. The class name, stereotyped as <<external>>, is then the name of the class in the external
XML schema.

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

<1 _Hore the oxternalnamesnaceisincluded.
7 r

kmlins:ext1="http://www.someuri.org”

blementFormDefault="qualified”
httributeFormDefault="qualified”>

<!-Here, import the external namespace: ->
<xs|import namespace="http://www.someuri.org”

schemaLocation="http://www.someuri.org/schema.xsd” />

<xs|complexType name="class1”>

<xs:sequence>
<xs:element name="attr1” type="tdt:FixedPercentage”/>
<xs:element name="attr2” type="tdt:Boolean”/>
<!- Here, the externally defined attribute type is used: ->
<xs:element name="attr3” type="ext1l:someExternalClass"/>

</xs:sequence>

A

xs:complexType>

</xp:schema>

XML example:

<?xml version="1.0"?>

<apjp:class1 xmlns:app=http://www:tisa.org/TPEG/[Application Identification]

<!- Here, the external namespace is included: ->

xmlns:ext1="http://wWw:someuri.org”>

<apjp:attrl>3</app:attrds
<app:attr2>true</apprattr2>
<apjp:attr3>

<extl:;attri>true</extl:attrl>

L PR
jappractero

</app:class1>

5.9.3 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”.
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XSD example:

«

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

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

targetNamespace="http://www.tisa.org/TPEG/[Specification Identification]“
xmlns:tdt="http://www.tisa.org/TPEG/TPEGDataTypes_0_0"

xmlns:ext1="http://www.tisa.org/TPEG/[External Application Identification]”

elementFormDefault="qualified”

attributeFormDefault="qualified”>

<xs:complexType name="class1”>
<xs:sedquence>
<xs:¢lement name="attr1” type="tdt:FixedPercentage”/>
<xs:¢lement name="attr2” type="tdt:Boolean”/>
<!- Here, the externally defined attribute type is used: ->
<xs:¢lement name="attr3” type="xs:base64Binary“/>
</xs:sefquence>

</xs:complexType>

</xs:schemd>

XML example:

<?xml versign="1.0"?>
<app:class1 kmlns:app=http://www.tisa.org/TPEG/[Application Identification
<!- Herg, the external namespace is included: ->

xmlns:ext1="http://www.tisa.org/TPEG/[External Application Identification]”>

<app:attr]>3</app:attrl>
<app:attr>true</app:attr2>

<app:attr>VGhhdCBpcyB0aGUgYmluYX]5IH]J1eH]1c2VudGF0aW9ulGOmIGEgbm9uLVRJUOEgZXh0ZX]Ju
YWwgc3BIYRImaWNhdGlvbg==</app:attr3>

</app:class1>

5.10 Compound data typés

5.10.1 RlTe 1 — Classes
A class shall be converted into an XSD ComplexType with the name of the class.

The class steréotype <<DataStructure>> shall be ignored.

The complex type of a class with tagged value ApplicationRoot shall be derived from
ApplicationRootMessageML defined in TPEG Service Framework specification ISO 21219-5.

UML XSD definition
pra— UMLTransition/ <xs:complexType name="Class1”>
</xs:complexType>
Class1

10 © IS0 2019 - All rights reserved
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UML XSD definition
class UML Transition/' <xs:complexType name="Class2”>
</xs:complexType>
«DataStrudurexs
Class2
class TPEGDataTypes <xs:element name="Class1” type="xs:base64binary" />
; ; XML Example:
«BinaryDataContainer»
Gassl <Class1>QmluYX]J5IHRIc3RkYXRh</Class1>

. _» ”
classUMLTransmon/ <xs:complexType name="RootClass”>
<xs:complexContent>
fookChass <xs:extension base="sfw:ApplicationRootMessageML">
" <xs:sequence>
ApplicstionRoot = true
</xs:sequence>

</xs:extension>

</xs:complexContent>

</xs:complexType>

5.10.2 Rule 2 — Root element

A class with tagged value ApplicationRoot shall be present in an XSD as a global element with the
fixgd name and the type of the corresponding XSD ComplexType. The name of the element shall be
“ApplicationRootMessageML”.

UML XSD definition
<xs:element name="ApplicationRootMessageML ” type="RootCljss” />

class UML Transition /

RootGlass

9 Egs
ApphiestionRoct = tue

T

5.10.3 Rule 3 — Attributes

Rule 3 consists of four sub-rules, each specifying how to handle class attributes.

5.10.3.1 Rule 3a — Datatypes

Attributes of primitive data type shall be converted into xml format as defined in 5.5 and 5.7.
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Attributes of compound data type shall be converted into xml format according to the rules in this

clause (5.10).

UML XSD definition
od UML Trans'tion/ <xs:complexType name="ClassWithAttr”>
<Xs:sequence>
ClassWithAtir <xs:element name="attrl” type="typel”/>
+ attrl: typel </xs:sequence>
</xs:complexType>

5.10.3.2 Rule 3b — Ordering

The order ¢f the attributes as listed in the UML model shall be preserved.

UML XSD definition
e llMLTransition/ <xs:complexType name="ClassWithAttr”>
<xs:sequence>
ClassWithAttr <xs:element name="attrl” type="typel”/>
+ | atr1: typel <xs:element name="attr2” type="type2”/>
+ | attr2: type2
</xs:sequence>
</xs:complexType>

5.10.3.3 Rule 3¢ — Single multiplicity [minOccurs'= 1..maxOccurs = 1]

No additiopal rules apply.

5.10.3.4 Rule 3d — Multiplicity [minOccurs = 0..maxOccurs = 1], Multiplicity [minOccurs = 0..
maxOccurf > 1] and Multiplicity [minQccurs = 1.. maxOccurs > 1]

The lower|] bound and upper bound of the attribute multiplicity shall be directly converted to

“minOccurg” and “maxOccurs” XML schema statements.

If the uppel bound is set to¢**value the “maxOccurs” value shall be set then to “unbounded”.

UML XSD definition
e p— / <xs:complexType name="ClassWithAttributeList”>
<xs:sequence>
ClassWithAltributeList <xs:element name="attr1” type="typel” maxOccurs="unbounded”/>

+ attr1: type1[1..n]

</xs:sequence>

</xs:complexType>

class UML Transition /

ClassWithOptAttrList

+ atr1: type1[0..n]

<xs:complexType name="ClassWithOptAttributeList”>
<xs:sequence>
<xs:element name="attrl” type="typel” minOccurs="0"
maxOccurs="unbounded”/>

</xs:sequence>

</xs:complexType>

12
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UML XSD definition
od UML Transition <xs:complexType name="ClassWithOptAttr”>
<xs:sequence>
ClassWithOptAttr " " Y ”
<xs:element name="attrl” type="typel” />
+ attrl: typel
+ attr> type2[0..1) <xs:element name="attr2” type="type2” minOccurs="0"/>

</xs:sequence>

</xs:complexType>

5.10.3.5 Rule 3e — Attributes stereotyped with <<OrderedComponentGroup>> or
<<UnorderedComponentGroup>>

The attributes stereotyped with <<OrderedComponentGroup>> shall be converted as| a normal
attrjibute.

The attributes stereotyped as <<UnorderedComponentGroup>> shall be combined under the xs:choice
elertnent. Independent of the multiplicity of such attributes the defined element shall be always optional.
Multiple occurrence of such attributes will achieved by setting the oceurrence of the xs:cholce element
to unbounded.

UML XSD. definition
class Class Model J <xs:complexType name="ClagsWithCompLists”>
ClassWithComplists <xs:sequence>
e e e <xs:element nanié="ordered_attr” type="SomeComponent/
yp p
«UnorderedComponentGroups
i G SI""““““"’“‘“' ) minOccurs="0" maxOccurs="unbounded”/>
|
Y <xs:choice maxOccurs="unbounded”>
SomeComponent
* attrt: InUne <xs:element name="unordered_attr” type="SomeComponent”
minOccurs="0" />

</xs:choice>

</xXs:sequence>

</xs:complexType>

5.10.4 Rule 4 — Specialisations/Abstract classes

5.10.4.1 Rule 4a--= Inheritance

Thg UML inheritance is resolved in tpegML format by copying all attributes from parent clgss into the
chif classes. The usage of XML inheritance feature is not allowed. The abstract parent clags shall not

be gvailable in the resulting XML schema unless it will be used for class switching (see Rule 5b). The
parentattributes shall occur before child attributes

NOTE The use of inheritance is not allowed if a child class is stereotyped as <<external>>.
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UML

XSD definition

class inheritance /

PacentClass

+ attil: typet

7 R

Child

IClass1

ChildClass2

+  attrl_child1: type2

+ attel_child2: type3

<xs:complexType name="ChildClass1”>
<xs:complexContent>

<xs:sequence>

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

<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>

</xs:complexType>

5.104.2 R

The switch
one of the
inheritanc
switching

A complex
only the xi
name and
the choice

fule 4b — Switching

ing mechanism allows the generalization ta’be used as a selector mechanism to select ¢nly

Child components for instantiating. To convert this mechanism to tpegML notation, the YML

flass.

e shall first be resolved according to rule 4a. The abstract parent class will then build|the

Lype with name of the abstract parent class shall be created. This complex type shall contain
:choice of the multiplicity J1:1]. For each derived child component ,a choice element With

Lype of the derived child component and multiplicity of [1..1] shall be created. The namje of

element shall be prefixed with string “option”.

14
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UML XSD definition
class svitching < xs:complexType name = "SwitchingClass” >
SwitohingClass < xs:choice >
e < xs:element name = "optionClassA” type = "ClassA”/ >

/4 i\ < xs:element name = "optionClassB” type = "ClassB”/ >

< /xs:choice >

ClassA ClassB

+ attr1: typet + aftrl: type2 < /Xb.u)mple)uype -

< xs:complexType name = "ClassA” >
< xs:complexContent >
< Xs:sequence >
< xs:element name = "attr0” type = "type0”/ >
< xs:element name = "attrl” type £*{ypel”/ >
< /xs:sequence >
< /xs:complexContent >

< /xs:complexType >

< xs:complexType namé’= "ClassB” >
< xs:complexCentent >
< Xs:sequence >
< xs;element name = "attr0” type = "type0”/ >
€ xs:element name = "attrl” type = "type2”/ >
< /xs:sequence >
< /xs:complexContent >

< /xs:complexType >

To yse the switch construct an element shall be defined with type of switching class name.
XS} example:
< xg:complexTypename = "SomeClass”

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

< /xs:complexType >

© IS0 2019 - All rights reserved 15


https://standardsiso.com/api/?name=2b81f50b41544a49487ad55893011f41

IS0 21219-4:2019(E)

XML example:

< someattr >
< optionClassA >
<attr0 > 123 < /attr0 >
<attrl > 12345 < /attrl >
< JoptionClassA >
< /someattr >

or

< /someattrp
< optiopClassB >
< dttr0 > 123 < /attr0 >
< attrl > abcdef < /attrl >
< JoptipnClassB >

< /someattrp

5.11 Example
NOTE These examples are intended to be exemplary for the xml formatland not for an actual application|.
tpegML schema example:

< ?xml version = "1.0” encoding = "UTF-8"7 >

< xs:schemja xmlns = "http://www.tisa.org/TPEG/APP_00"

targetNarespace = "http://www.tisa.org/TPEG/APP:- 0_0"

xmlns:xs £ "http://www.w3.org/2001/XMLSchema”

xmlns:swf = "http://www.tisa.org/TPEG/SFW_0_0"

xmlns:tdt|= "http://www.tisa.org/TREG&/TPEGDataTypes_0_0"

xmlns:mmc = "http://www.tisa.org/TPEG/MMC_0_0"

xmlns:Ircl= "http:// www.tisd.erg/TPEG/LRC_0_0"

elementFgrmDefault =#qualified”
attributeformDefdult = "qualified” >

< xs:imporf namespace = "http://www.tisa.org/TPEG/SFW_0_0" schemaLocation =
"http://wwwitisa.org/TPEG/SFW_0_0"/>

< xs:import namespace = "http://www.tisa.org/TPEG/TPEGDataTypes_0_0" schemaLocation =
"http://www.tisa.org/TPEG/TPEGDataTypes_0_0"/>

< xs:import namespace = "http://www.tisa.org/TPEG/MMC_0_0” schemaLocation =

"http://www.tisa.org/TPEG/MessageManagementContainer_0_0"/>

< xs:import namespace = "http://www.tisa.org/TPEG/LRC_0_0” schemaLocation =
"http://www.tisa.org/TPEG/LRC_0_0"/>

< xs:element name = "APPMessage” type = "APPMessage”/ >
< xs:complexType name = "APPMessage” >

< xs:complexContent >
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< xs: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 = "Irc:LocationReferencingContainer” minOccurs = "0"/ >

< /xs:sequence >

A

/xs:extension >
< [/xs:complexContent >
< /d4s:complexType >
< x4:complexType name = "MMCSwitch” >
< ks:sequence >
4 xs:choice >
< xs:element name = "optionMasterMessageLink” type = "minc:MMCMasterMessage”/ >
< xs:element name = "optionMasterPartLink” type = "mmec:MMCMessagePart” / >

< xs:element name = "optionMessageManagementContainerLink” type =
mripc:MessageManagementContainer” / >

A

/xs:choice >
< [xs:sequence >
< /ys:complexType >
< x4:complexType name = "B” >
< Xs:sequence >
4 xs:element name = "attr_enum1” type = "app001_Enum1”/ >

xs:element namée-s"attr_dstruct” type = "A_DS” minOccurs = "0” maxOccurs = "unbounded”/ >

A

4 xs:element hame = "attr_enum?2” type = "app002_Enum?2” minOccurs = "0"/ >
4 xs:elemént name ="oc_1" type = "E” minOccurs = ”"0” maxOccurs = “unbounded”/ >

< fXs:sequence >

< /xs:complexType >
< xs:complexType name = "A” >
< Xs:sequence >
< xs:element name = "attr1” type = "tdt:DateTime” minOccurs = "0"/ >
< xs:element name = "attr4” type = "tdt:LocalizedShortString” minOccurs = "1” maxOccurs ="10"/ >
< xs:element name = "attr5” type = "B”/ >

< xs:element name = "attr6” type = "tdt:LocalizedShortString” minOccurs = "0” maxOccurs =
"unbounded”/ >

© IS0 2019 - All rights reserved 17


https://standardsiso.com/api/?name=2b81f50b41544a49487ad55893011f41

IS0 21219-4:2019(E)

< xs:element name = "attr7” type = "tdt:IntUnLoMB” minOccurs = "0"/ >

< xs:element name = "attr8” type = "tdt:LocalizedShortString”
minOccurs ="0” maxOccurs = "unbounded”/ >

< xs:element name = "attr9” type = "tdt:LocalizedShortString” minOccurs = ”"0” maxOccurs = "15"/ >

< xs:element name = "oc_1" type = "B” minOccurs = "0” maxOccurs = "unbounded”/ >

< xs:element name = "oc_2" type =”"D” minOccurs = "0"/ >

< xs:elementname = "oc_3” type = "R” minOccurs = "0"/ >
< /xs:seqpence >
< /xs:complexType >
< xs:complexType name = "D” >
< xs:sequence >
< xs:elerthent name = "attrl” type = "tdt:IntUnLoMB” minOccurs = "0"/ >

< xs:elertnent name = "attr2” type = "tdt:DateTime” minOccurs ="0"/ >
< xs:eletnent name ="oc_1" type = "E_Parent” maxOccurs = "unbeunded”/ >
< /xs:seqpence >
< /xs:complexType >
< xs:complexType name = "E_Parent” >
< xs:sequence >
< xs:chojce >
< xs:eldment name = "optionE” type =“E"”/ >

< xs:elgment name = "optionF” type'="F"/ >
< /xs:chpice >
< /xs:seqpence >
< /xs:complexType >
< xs:complpxType hame = "E” >

< Xs:sequrnce =

< xs:element name = "attrl_parent” type = "tdt:DateTime” minOccurs ="0"/ >

< xs:element name =
< xs:element name =
< xs:element name =
< xs:element name =
< xs:element name =
< xs:element name =

< xs:element name =

18

"attr2_parent” type = "tdt:Duration”/ >
"attrl” type = "tdt:IntUnTi” minOccurs = "0"/ >
"attr2” type = "tdt:Boolean” minOccurs = "0"/ >

"attr4” type = "tdt:Boolean”/ >

"attr6” type = "app001_Enum1”/ >
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< xs:element name = "attr7” type = "SubTableTypel”/ >
< /Xs:isequence >
< /xs:complexType >
< xs:complexType name = "F” >
< xs:sequence >

< xs:element name = "attrl_parent” type = "tdt:DateTime” minOccurs = "0"/ >

4 xs:element name = "attr2_parent” type = "tdt:Duration”/ >
4 xs:element name = "attrl” type = "tdt:Float”/ >
< [xs:sequence >
< /4s:complexType >
< xg:complexType name = "A_DS” >
< ks:sequence >
4 xs:element name = "attrl” type = "tdt:Boolean” minOccurs.=0"/ >
4 xs:element name = "attr2” type = "tdt:IntUnTi"/ >
4 xs:element name = "attr3” type = "tdt:IntUnTi” minOccurs = "0"/ >
4 xs:element name = "attr4” type = "tdt:IntUnLoMB” minOccurs ="0"/ >
4 xs:element name = "attr5” type = "tdt:IntUnLoMB” minOccurs = "0"/ >
< fxs:sequence >
< /y4s:complexType >
< x4:complexType name = "SubTableTypel” >

< xs:attribute name = "table/ use = "required” >

A

xs:simpleType >
< xs:restriction base = "xs:string” >
< xs:enumeration value = "app101_SubEnum1”/ >

< xstehumeration value = "app102_SubEnum2”/ >

<Xs:enumeration value = "app103_SubEnum3”/ >

< /xs:restriction >
< /xs:simpleType >
< /xs:attribute >
< xs:attribute name = "code” type = "xs:unsignedByte” use = "required”/ >
< /xs:complexType >
< xs:complexType name = "app001_Enum1” >

< xs:attribute name = "table” type = "xs:string” fixed = "app001_Enum1” use = "required”/ >
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< xs:attribute name = "code” use = "required” >
< xs:simpleType >
< xs:restriction base = "xs:unsignedByte” >
< xs:minlInclusive value = "0"/ >
< xs:maxInclusive value = "6"/ >

< /xs:restriction >

< /xs:simmpleType >
< /xs:attijibute >
< /xs:complexType >
< xs:complexType name = "app002_Enum?2” >
< xs:attripute name = "table” type = "xs:string” fixed = "app002_Enum?2” use =yequired”/ >
< xs:attripute name = "code” use = "required” >
< xs:simpleType >
< xs:regtriction base = "xs:unsignedByte” >
< xs:niinlnclusive value = "0"/ >
< xs:nmaxInclusive value = "24"/ >
< /xs:r¢striction >
< /xs:sithpleType >
< /xs:attyjibute >
< /xs:complexType >
< xs:complexType name = "appl101(SubEnum1” >
< xs:attripute name = "tabletype = "xs:string” fixed = "app101_SubEnum1” use = "required”/ >
< xs:attripute name = "eode” use = "required” >
< xs:simpleType >
< xs:regtriction base = "xs:unsignedByte” >
< xs:nfindnclusive value ="0"/ >

< xs:maxlInclusive value = "2"/ >
< /Xs:restriction >
< /xs:simpleType >
< /xs:attribute >
< /xs:complexType >
< xs:complexType name = "app102_SubEnum2” >

< xs:attribute name = "table” type = "xs:string” fixed = "app102_SubEnum?2” use = "required”/ >
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< xs:attribute name = "code” use = "required” >
< xs:simpleType >
< xs:restriction base = "xs:unsignedByte” >
< xs:minlnclusive value = "0"/ >
< xs:maxInclusive value = ”5"/ >

< /xs:restriction >

A

/xs:simpleType >
< [xs:attribute >
< /d4s:complexType >
< x4:complexType name = "app103_SubEnum3” >

ks:attribute name = "table” type = "xs:string” fixed = "app103_SubEnum3” use = "required”/ >

< xs:attribute name = "code” use = "required” >

A

xs:simpleType >

< xs:restriction base = "xs:unsignedByte” >
< xs:minlnclusive value = 0"/ >

< xs:maxInclusive value = "3"/ >

< /xs:restriction >

A

/xs:simpleType >
< [xs:attribute >
< /4s:complexType >

< /ys:schema >
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XML example:

xmlns:xsi

»

< ?xml version ="1.0"” encoding = "UTF-8"7 >
< app:APPMessage xmlns:app = "http://www.tisa.org/TPEG/APP_0_0"

xmlns:mmc = "http://www.tisa.org/TPEG/MMC_0_0"
xmlns:tdt = "http://www.tisa.org/TPEG/TPEGDataTypes_0_0"

http://www.w3.org/2001/XMLSchema-instance”>

<app:mmt >

<app:op

ionMasterMessageLink >

<mmgc

< mmgc|
<mmgc
<mmgc

< mmc
<mmgc
<mmgc
<mn
<mn

< /mm|

< /app:0}
< /app:mij
<app:eve
<app:at
<app:at
< tdt:14
<tdt:v

< /app:at

I

messagelD > 0 < /mmc:messagelD >

versionID > 255 < /mmc:versionID >

messageExpiryTime > 2001-12-17T09:30:47.0Z < /mmc:messageExpiryTime >
cancelFlag > true < /mmc:cancelFlag >

messageGenerationTime > 2001-12-17T09:30:47.0Z < /mmc:messageGenerationTime >
priority tdt:code =”0” tdt:table = "typ007_Priority”/ >
multiPartMessageDirectory >

hc:partID > 255 < /mmc:partID >

hc:partType mmc:code = ”"255” mmc:table = "mmc001_PartType”/ >
c:multiPartMessageDirectory >

tionMasterMessageLink >

nt >

ht >

1>2001-12-17T09:30:47.0Z < /app:attrl >

4 >

nguageCode tdt:code = ”0” tdt:table = "typ001. LanguageCode”/ >

hlue > abcdef < /tdt:value >

tr4 >

< app:attr5 >

< app:{
<app:3
<apj
<apj
<apj
<apj
<apj

ttr_enum1 app:code = "0” app:fable = "app001_Enum1”/ >
ttr_dstruct >

:attrl > true < /appeattrl >

:attr2 > 255 < /apptattr2 >

:attr3 > 255, /app:attr3 >

:attr4 s0~< /app:attr4 >

:attrs > 0 < /app:attr5 >

attr dstruct >

< /app

< /app:attr5 >

< /app:event >

< /app:APPMessage >

22
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Annex A
(normative)

TPEG Data Types schema definition

Al—Schemadelinibion —

Theg “TPEG Data Types” schema contains the XML schema definition for all TPEG abstract|data types
and TPEG standard tables. The schema has the following declarations:

< xg:schema xmlns = "http://www.tisa.org/TPEG/TPEGDataTypes_2_1“

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

targetNamespace = "http://www.tisa.org/TPEG/TPEGDataTypes_2 1“
elementFormDefault = "qualified”

attributeFormDefault = "qualified” >

< /qs:schema >

A.2 Abstract data types

Data type XML format definition (XMLelement type)

BitArray The bits in a BitArray aréencoded as a sequence of '0' or '1' characters. The first dharacter in
the string is the bit 1:

If in a BitArray allbits after a certain set bit are not set, the remaining characters|containing
only unset bits'may be removed.

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

XSD-definition:
<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 thg following
definition:

XSTEremEnt mame = gMEAttributeName type="tdtBitATTay ™/
where tdt is the prefix of the “TPEG Data Types” namespace.

XML example:
< UMLAttributeName > 011011010101 < /UMLAttributeName >
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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

xcralamant nang — "TIMIT AtteibitaNammg” tyng = Vede-Doolaan/
- T : 7

— for multiple mandatory booleans
< xs:element name = "UMLAttributeName” type = "tdt:Boolean”
maxOccurs = "unbounded”/ >
— for one single optional boolean
< xs:element name = "UMLAttributeName” type = "tdt:Boolean” minQe¢ctrs = "0"/ >
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 the ISO 8601 extended;'YYYY-MM-DDThh:mm:ssZ, wherp:
—  “YYYY” the four-digit representation of the yeat

— “MM” the two-digit representation of themonth [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]

— “mm” the two-digit represéntation of the minute [0 ..59]
— “ss” the two-digit representation of the second [0 .. 59]

The representation isfimmediately followed by a “Z” to indicate Coordinated Universal
Time (UTC).

EXAMPLE meSsage_generation_time =”2001-02-12T12:01:132”

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 calendar day.

<xs:simpleType name = "DateTime” >
< xs:restriction base = "xs:dateTime”/ >
< /xs:simpleType >

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

xs-elementname = "UMI AttributeName” tupne = "tdt:DateTime”/
T 7

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 th|
definition:

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

XML example:
< UMLAttributeName xmlns:tdt = "http://www.tisa.org/TPEG/TPEGDataTypes 2

e following

1u>

< tdt:Monday/ >
< tdt:Friday/ >
< /UMLAttributeName >

DistanceMetres

XSD definition:

< xs:simpleType name &% DistanceMetres” >
< xs:restrictionbase = "xs:unsignedInt” >

< /xs:simpleType>

To use amUML attribute of this type, the application tpegML schema shall have th
definitions

< x6:element name = "UMLAttributeName” type = "tdt:DistanceMetres”/ >
where tdt is the prefix of the “TPEG Data Types” namespace.

XML example:
< UMLAttributeName > 12345 < /UMLAttributeName >

e following

DistanceCentiMétres

XSD definition:
< xs:simpleType name = "DistanceCentiMetres” >

< xsirestriction 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 >

© IS0 2019 - All rights reserved
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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”/ >
whara tdtic tha pwnFiv oftha “TDEC Datq 'T‘ypnc” nqmanpqnn_
XML example:
< UMLAttributeName > 12345 < /UMLAttributeName >
FixedPercenftage 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¢pegML schema shall have the followipg
definition:
< xs:element name = "UMLAttributeName” type = "tdt:FixedPercentage”/ >
where tdt is the prefix of the “TPEG Data Types” namespace.
XML example:
< UMLAttributeName > 99 < /UMLAttributeName >
Deprecated: The datatype is deprecated and'may be removed in one of the future versions of this docu-
FixedPointNumber ment. Please do not make use of this datatype anymore.
XSD definition:
< xs:simpleType name = "FixedPointNumber” >
< xs:restriction base = "xs:decimal” >
< xsamininclusive value = ”-2147483648.99”/ >
<xs:maxInclusive value = "2147483648.99”/ >
< xs:fractionDigits value = "2"/ >
< /xs:restriction >
< /xs:simpleType >
To use an UML attribute of this type, the application tpegML schema shall have the followipg
definition:
<xselement name = "IIMI AttributeName” type = "tdt-FixedPointNumher”/ >
where tdt is the prefix of the “TPEG Data Types” namespace.
XML example:
< UMLAttributeName > 12.34 < /UMLAttributeName >
26 © IS0 2019 - All rights reserved


https://standardsiso.com/api/?name=2b81f50b41544a49487ad55893011f41

1SO 21219-4:2019(E)

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”/ >
wihara tdric tha pvaﬁv oftha “TDEC DAt 'T‘ypno" n—\mnnpnno_
XML example:
< UMLAttributeName > 12.34 < /UMLAttributeName >
Int{iTi XSD definition:
< xs:simpleType name = "IntSiTi” >
< xsirestriction base = "xs:byte”/ >
< /xs:simpleType >
To use an UML attribute of this type, the application tp€gML schema shall have thg following
definition:
< xs:element name = "UMLAttributeName” typé2 "tdt:IntSiTi"/ >
where tdt is the prefix of the “TPEG Data Types” namespace.
XML example:
< UMLAttributeName > -123 < /UMLAttributeName >
Int{iLi XSD definition:
< xs:simpleType name = "IntSihi” >
< xs:restriction base ="xs:short”/ >
< /xs:simpleType >
To use an UML attribute of this type, the application tpegML schema shall have thg following
definition:
< xs:element hame = "UMLAttributeName” type = "tdt:IntSiLi"/ >
where tdt is the prefix of the “TPEG Data Types” namespace.
XML example:
< UMLAttributeName > -12345 < /UMLAttributeName >
IntYi24 XSD definition:
< xs:simpleType name = "IntSi24” >
< xs:restriction base = "xs:int” >
< xs:minlnclusive value = "-8388608"/ >
< xs:maxInclusive value = "8388607"/ >

< /XSTestriction
< /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:IntSi24”/ >
where tdt is the prefix of the “TPEG Data Types” namespace.
XML example:

< UMLAttributeName > -5432109 < /UMLAttributeName >
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Data type XML format definition (XML element type)
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 have the following
definition:

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

where-tdtisthepreficoftheTPRPEC Data-Tunaes  nameshace
T T 1 T

XML example:
< UMLAttributeName > -123456789 < /UMLAttributeName >
IntSiLoMB XSD definition:

< xs:simpleType name = "IntSiLoMB” >

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

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

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

XML example:

< UMLAttributeName > -123456789 < /UMLAttributeName >
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 followipg
definition:

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

XML examples

< UMEAttributeName > 123 < /UMLAttributeName >

IntUnLi XSDdefinition:

<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 followirg
definition:

< xs:element name = "UMLAttributeName” type = "tdt:IntUnLi"/ >
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)
IntUn24 XSD definition:
< xs:simpleType name ="IntUn24” >
< xs:restriction base = "xs:unsignedInt” >
< xs:maxInclusive value = "16777215"/ >
< /xs:restriction >
< /xs:simpleType >
l‘opuse an UML attribute of this type, the application tpegML schema shall have the following
ofinition:
< xs:element name = "UMLAttributeName” type = "tdt:IntUn24"/ >
where tdt is the prefix of the “TPEG Data Types” namespace.
XML example:
< UMLAttributeName > 16432100 < /UMLAttributeName >
IntynLo XSD definition:
< xs:simpleType name = "IntUnLo” >
< xs:restriction base = "xs:unsignedInt”/ >
< /xs:simpleType >
To use an UML attribute of this type, the application tpegML schema shall have thg following
definition:
< xs:element name = "UMLAttributeName™* type = "tdt:IntUnLo”/ >
where tdt is the prefix of the “TPEGData Types” namespace.
XML example:
< UMLAttributeName > 123456789 < /UMLAttributeName >
IntynLoMB 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 thg following
definition:
<xs:€lement name = "UMLAttributeName” type = "tdt:IntUnLoMB”/ >
where tdt is the prefix of the “TPEG Data Types” namespace.
XML example:
< UMLAttributeName > 123456789 < /UMLAttributeName >
ShoftString XSD definition:
< xs:simpleType name = "ShortString” >
< xsirestriction base = "xs:string” >

XSMaxLengthvalue = 2557 >
< /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:ShortString”/ >
where tdt is the prefix of the “TPEG Data Types” namespace.

XML example:
< UMLAttributeName > abcdef < /UMLAttributeName >

© IS0 2019 - All rights reserved
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Data type XML format definition (XML element type)
LongString XSD definition:
< xs:simpleType name = "LongString” >
< xs:restriction base = "xs:string” >
< xs:maxLength value ="65535"/ >
< /xs:restriction >
< /xs:simpleType >
"l;oFuse an UML attribute of this type, the application tpegML schema shall have the following
ofinition:
< xs:element name = "UMLAttributeName” type = "tdt:LongString”/ >
where tdt is the prefix of the “TPEG Data Types” namespace.
XML example:
< UMLAttributeName > abcdef < /UMLAttributeName >
LocalisedShprtString XSD definition:
< xs:complexType name = "LocalisedShortString” >
< xs:sequence >
< xs:element name = "languageCode” type = "typ001_IanguageCode”/ >
< 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 followihg
definition:
< xs:element name = "UMLAttributeName” type = "tdt:LocalizedShortString”/ >
where tdt is the prefix of the “TPEG*Data Types” namespace.
XML example:
< UMLAttributeName xmins:tdt = "http://www.tisa.org/TPEG/TPEGDataTypes 2 1“>
< tdt:languageCode tdt:table = "typ001_LanguageCode” tdt:code = 33" / >
< tdt:value >.dbedef < /tdt:value >
< /UMLAttributeName >
LocalisedLohgString XSD definition:
< xs:comiplexType name = "LocalisedLongString” >
< Xs:sequence >
< 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 tdt is the prefix of the “TPEG Data Types” namespace.
XML example:
< UMLAttributeName xmlns:tdt = "http://www.tisa.org/TPEG/TPEGDataTypes_2_1">
< tdt:languageCode tdt: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

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” >

string and

< 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 tpegML schema-shall have th|
definition:

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

XML example:
< UMLAttributeName > 3.15 < /UMLAttributeName~>

e following

Propability

XSD definition:
< xs:simpleType name = "Probability” >
< xs:restriction base = "xs:decimal”®
< xs:minInclusive value = "0:00"/ >
< xs:maxInclusive value.£%1.00"/ >
< xs:fractionDigits value = "2"/ >
< /xs:restriction >
< /xs:simpleType&

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

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

XML example:
< UMLAttributeName > 0.12 < /UMLAttributeName >

e following
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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 foellowipg
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://www.tisa.org/TPEG/TPEGDataTypes_2_ 1>
< tdt:SID_A > 1 < /tdt:SID_A >
< tdt:SID_B > 2 < /tdt:SID_B >
< tdt:SID_C > 3 < /tdt:SID_C >

< /UMLAttributeName >

Timelntervdl XSD definition:

< xs:simpleType name = "Timelnterval” >

< xs:restriction base = "xs:duration”/%
< /xs:simpleType >
The XSD type duration has the following syntax PnYnMnDTnHnMnS, where:
— P startcharacter
— nYrepresents the number of years
— nM the number of months
— nD the number of days
— T is the'date/time separator
— nH-theé number of hours
— “DM 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 followipg
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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