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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
natters of electrotechnical standardization

nternational Standards are drafted in accordance with the rules given in the ISO/IEC Directives|
art 2.

b |

he main task of technical committees is to prepare International Standards. Draftcinternational
tandards adopted by the technical committees are circulated to the member bodigs” for voting
ublication as an International Standard requires approval by at least 75 % of thexmiember bodies
asting a vote.

O Tn =i

n other circumstances, particularly when there is an urgent market requirement for such documents|
technical committee may decide to publish other types of normative document:

Q)

-+ an ISO Publicly Available Specification (ISO/PAS) represents an.agreement between technical
experts in an ISO working group and is accepted for publication’ if it is approved by more tha
50 % of the members of the parent committee casting a vote;

—+ an ISO Technical Specification (ISO/TS) represents ah. agreement between the members of a
technical committee and is accepted for publication<ifit is approved by 2/3 of the members of
the committee casting a vote.

n ISO/PAS or ISO/TS is reviewed after three years in order to decide whether it will be confirmed
br a further three years, revised to become an International Standard, or withdrawn. If the ISO/PAS
r ISO/TS is confirmed, it is reviewed again after a further three years, at which time it must eithef
e transformed into an International Standard or be withdrawn.

o0 =h I

Y

ttention is drawn to the possibility that’'some of the elements of this document may be the subject
f patent rights. ISO shall not be heldresponsible for identifying any or all such patent rights.

Q

S5O/TS 20022-4 was prepared-by Technical Committee ISO/TC 68 to complement 1ISO 20022-1
Dverall methodology and-format specifications for inputs to and outputs from the 1SO 20022
Repository, with the XML syntax design rules to be applied by the ISO 20022 Registration Authority
D translate an ISO 20022 compliant message definition into an ISO 20022 XML message schemI
br the production of 1SO 20022 XML message instances. This Technical Specification should b

bviewed and considered for publication as an International Standard once further experience has
een gained 4nudsing these guidelines and the use of the underlying technology has furthef
tabilized.

N T = —h = =~ —

50 20022 consists of the following parts, under the general title Financial services — UNlversa

financial Industry message scheme:
Daopt 4. OWhwiapall pacthodals~c, op;a foprpmant onanifl fHona P~ T- V-V NT 72N ) and—artordtofrapm—+h
rarcr. JVeTaIr IIIULIIULIUIUH] arru TurTTrral oo euIrrnmodalrvrTo T rul lll'.lul.o U armu UUL'JULO myourrit T
ISO 20022 Repository

— Part 2: Roles and responsibilities of the registration bodies
— Part 3: ISO 20022 modelling guidelines [Technical Specification]
— Part 4: 1ISO 20022 XML design rules [Technical Specification]

— Part 5: ISO 20022 reverse engineering [Technical Specification]

© 1SO 2004 — All rights reserved 3
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1 Introduction

XML is a technical standard defined by W3C (the World Wide Web Consortium) that can
be used for the physical representation (i.e. the syntax) of standardized I1SO 20022
Messages. XML leaves a lot of freedom for the exact way it is used in a particular
qpplirqfinn Therefore, mtzmly meing that XML is used is hot sufficient to guarantee

predictability; one must also explain HOW it will be used.

This Technical Specification contains a set of XML design rules, called 1SO 20022 XML.
These design rules define how a standardized Message — described by a Message Définitior
n UML' according to the Modelling Guidelines of ISO/TS 20022-3 must be represented as
h valid 1SO 20022 compliant XML document.

A valid XML document (referred to hereafter as “XML instance’ or ‘instance’) as defined
by W3C is any XML document that has an associated description ane\that complies with
he constraints expressed in that description. The associated description in this case is
jerived from the Message Definition, which is originally described in UML.

This Technical Specification also describes how (a part of)-the UML Message Definition
can be converted into a W3C XML Schema. This XML<schema will then make it possible
0 use a validating XML schema parser to automatically verify that a given XML instance
complies with (a subset of) the constraints describedin the Message Definition.

DTDs (Document Type Definitions) could also be used to validate partial compliance of an
XML instance to its corresponding Message’Definition. However, because of the limited
yalidation functionality DTDs offer, this. document does NOT cover XML DTDs.

Note that this document merely explains how a given Message Definition Diagram will be
mapped into XML. It doesn’t explain how to create a Message Definition Diagram. This
nformation can be found in ISO/TS 20022-3 Modelling guidelines.

P Normativereferences

The following referenced documents are indispensable for the application of this document
~or dated references, only the edition cited applies. For undated references, the latest
pdition of the'referenced document (including any amendments) applies.

SO 20022-1, Financial services — UNIversal Financial Industry message scheme — Part 1:
Dverall methodology and format specifications for inputs to and outputs from the ISO 20022
Repository

URN namespace for ISO documents.

! More information about UML (Unified Modelling Language) is available on the Object Management Group
website at: http://www.omg.org/uml

© 1SO 2004 — All rights reserved 4
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3 1SO 20022 conversion from UML to XML

3.1 Assumptions

N ocia—rHacta-amrartao-NA ao-Nafinitian o
JUDIUII TUITO U LUTIVTTIL d IVICDDQHC TTITIauITrT U

poverned by the following design choices:

p  The current work is based on following W3C Recommendations: the XML
specification of October 2000 (http://www.w3c.org/TR/2000/REC-xml-20001006) and
W3C’s XML Schema specification of May, 2001 (http://www.w3c.org/TR/xmlschema
0/), (http://www.w3c.org/TR/xmlschema-1/) and (http://www.w3c.org/TRAmlschema-
2/)

p 1SO 20022 XML representation must be as systematic as possible:

- Business information is expressed as XML elements/valugs;

- Metadata information is expressed as XML attributes. XML attributes are not to be
conveyed ‘on the wire’ in the XML instance, unless.¥equired to remove ambiguity.

p Each ISO 20022 XML element, attribute, simpleTypée or complexType has a
corresponding UML model element.

b Currently only 1SO 20022 XML runtime (=valitlation) schemas are generated. Runtime
schemas only contain information required, to validate XML instances. No
documentation or implementation information (e.g. elementlD, version, definition, etc.)
IS mentioned.

3.2 Terminology and cenventions

3.2.1 Modelling terminology and conventions?

b A Message Definition is represented in UML by a hierarchical Class Diagram (the
Message-Definition Diagram).

b The root class of the Message Definition Diagram is a UML class without attributes,
containing the stereotype <<Message>>. It represents a Message.

p C-A Message is composed of Message Components. UML aggregations (with their
UML Tole) are used to represent the parent-child refationship Detween the class
representing the Message and its composing Message Components.

e A Message Component is represented as a UML class with an appropriate stereotype
(<<MessageComponent>> or <<ChoiceComponent>>). A Message Component

2 See also “ISO/TS 20022-3: 1SO 20022 modelling guidelines” for more details on the modelling of a Message
Definition.

© 1SO 2004 — All rights reserved 5
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contains Message Elements. A Message Element is either represented as a UML class
attribute (where the class represents a Message Component) or as the UML role of a
UML aggregation between two UML classes (where each class represents a Message
Component).

Each Message Element has a type. This type is either represented as the UML type of a
UML class attribute (where the attribute represents the Message Element) or by the
target class of a UML aggregation (where the aggregation carries the role that

B3.2.2 XML naming conventions

All names that are used for XML elements, XML attributes, XML simpleTypes and XML
complexTypes are based on the names of the corresponding UML artefacts:

represents the Message Element).

The type of a Message Element is either a Message Component or a Data Type,'A
Data Type is represented as a UML class with an appropriate stereotype (suchias
<<Code>>, <<Identifier>> or <<Text>>%). A Data Type may have metadata) Which is
then represented as a stereotyped attribute in the UML class that represent$the Data

Type.

XML simpleTypes and XML complexTypes use directly the names of their
corresponding UML classes.

For reasons of optimization®, XML elements-and XML attributes that may appear in
XML instances use an abbreviated version of the names of the corresponding UML
artefacts. The abbreviation is based on“a ma.3pping table. Since this mapping table will
be continuously updated with new"abbreviations, it is put on http://www.is020022.0rg.

The Message is given a Message Identifier, defined by the ISO 20022 Registration
Authority. The Message ldentifier uniquely identifies the message and has the
following structure: “xxxx.nnn.aaa.bb”, whereby

- xxxx is an alphabetic code in four positions (fixed length) identifying the Business
Process

- nnn isanalphanumeric code in three positions (fixed length) identifying the
Message Functionality

- daa is a numeric code in three positions (fixed length) identifying a particular
flavour (variant) of Message Functionality

> bbis a numeric code in two positions (fixed length) identifying the version

- “.” character as delimiter between elements.

% See section 3.3.2 Data Types for more information on Data Types.

* In Annex there is a list of guidelines to be followed to optimize Messages. These guidelines aim at
improving both the validation performance as well as the throughput.

© 1SO 2004 — All rights reserved 6
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3.3 UML to XML schema and XML instance conversion rules

A Message Definition is composed of a limited number of distinct UML patterns.

By defining the conversion rules from those patterns to 1ISO 20022 XML, we can convert
any Message Definition Diagram into its corresponding 1SO 20022 XML schema and any
Message into its corresponding ISO 20022 XML instance.

B.3.1 Relationship between XML and UML artefacts
An I1SO 20022 XML element can represent the following UML artefacts:

p a Message

pa Message Element

An 1ISO 20022 XML attribute can represent the following UML artefacts:
p metadata of a Data Type

An ISO 20022 XML simpleType or an ISO 20022 XML complexType with
simpleContent can represent the following UML artefacts:

pa Data Type
An ISO 20022 XML complexType can representihe following UML artefacts:
p  a Message

p a Message Component

3.3.2 Data Types

All Message Elements thatiare used in a Message Definition have a type. This type may be
hin 1ISO 20022 Data Type.-1SO 20022 Data Types are always based on a Data Type
Representation.

© 1SO 2004 — All rights reserved 7
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3.3.2.1 Data Type Representations

BigDecimal

Qb‘
,bf}
=

<<enumeration>>
DatesAndTimes

|E¥DateTime : String |
ESTime : String
.Duratlon String
EDate : String
EgDay : Stiing

ESgMonthDay : String
EgYear: Stiing
ESgYearMonth : String
ESgMonth : String

Notes:

Fach 1SO 20022 Data-Type is represented as a UML class and is stereotyped by one of the
hllowed Data Ty resentations. A Data Type Representation has a number of

Characteristics re passed on to (“inherited by’) all Data Types that are using that Data
Type Repre tion. In this way, characteristics common to a number of Data Types are

Most information that is carried by these attributes is static information that only needs to
be used for the documentation and/or implementation of the ISO 20022 Data Type. In some
cases however the attribute will have an impact on the definition of the corresponding
simpleType in the XML schema.

Some information that is carried by these attributes may be dynamic information that needs
to be included in each XML instance that uses this ISO 20022 Data Type.

© ISO 2004 — All rights reserved 8
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Chapter 2.3.2.3 gives a detailed description for ISO 20022 Data Types per allowed Data
Type Representation. This description includes the impact of the attributes on the XML
schema and/or XML instance.

3.3.2.2 Primitive Data Types

SO 20022 XML primitive Data TYPEeS are encoded as defined by W3C, defined at

nttp://www.w3.org/TR/xmlschema-2/#dt-encoding. Following XML primitive types are

supported:

ML Name XML Name Description

String string Set of finite sequences of UTF-8 characters

Boolean boolean Has the value space of boolean constants
“True” or “False”

Integer integer Corresponds to 32 bits integep type

BigDecimal decimal Arbitrary precision decimalnumbers

Date date Corresponds to a date.See 1SO 8601 for further
details.
Format CCYY-MM-DD

ime time Corresponds to-a time. See 1SO 8601 for further
details.
Format*tHlH:MM:SS +- offset to UTC

DateTime dateTime Corresponds to a date and time. See 1SO 8601
for\further details.
Format CCYY-MM-DDTHH:MM:SS +- offset
to UTC

Duration duration Corresponds to a period in time. See 1SO 8601
for further details.
Format PnYnMnDTnHnMnS

pDay gbay. Corresponds to a set of one-day long, monthly
periodic instances. The time zone must be UTC.
See I1SO 8601 for further details.
Format: ---DD.

gMonth gMonth Corresponds to a time period that starts at
midnight on the first day of the month and lasts
until the midnight that ends the last day of the
month. See 1SO 8601 for further details.
Eormat: --MM--

gYear gYear Corresponds to a time period that starts at the

midnight that starts the first day of the year and
ends at the midnight that ends the last day of the
year. It is a set of one-year long, non-periodic
instances. See ISO 8601 for further details.
Format: CCYY

© 1SO 2004 — All rights reserved
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gMonthday gMonthday Corresponds to a set of one-day long, annually
periodic instances. The time zone must be UTC.
See I1SO 8601 for further details.
Format:--MM-DD.

base64Binary base64Binary represents Base64-encoded arbitrary binary data

B3.3.2.3 1SO 20022 Data Types

t is possible to define 1ISO 20022 Data Types by using one of the Data Type
Representations.

By doing so, all characteristics of that Data Type representation are used by that1SO 20022
Data Type (the primitive type, any properties, etc).

The value space of the original primitive type (e.g. String) and of the Data Type
Representation (e.g. ldentifier) is constrained by specifying the actual value of the relevant
characteristics (e.g. the Identification Scheme to be used). It can be“further constrained by
ntroducing UML operations stereotyped by <<Format>>. Thase operations will be
converted to facets when generating XML schemas.

n order to apply facets, the XML types that are generated for those Data Types must be
simpleTypes or complexTypes with simpleContentjand not complexTypes®. This is no
broblem as ISO 20022 Data Types map to an XME’ simpleType or complexType with
simpleContent, which on their turn restrict an XML primitive type

The following sections describe the detailedconversion rules for Data Types of all allowed
Data Type Representations.

® XML schema validation constraint: Facets cannot be applied to complexTypes without simpleContent.

© 1SO 2004 — All rights reserved 10
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3.3.2.3.1 Data Type using Data Type Representation <<Quantity>>

= <Quantity=>
Number
(hom DIC0_SmpkTypes)
_% xhdl dttributes= Unitfd O] - Unitl st

B<<Formats= Farmatl

Properties:

The Data Type Representation Quantity (see metamodel) has an, attribute called
Unit (stereotyped as <<XMLAttribute>>). Any Data Type that is'stereotyped by
<<Quantity>> must specify whether there is a list of possible-values for Unit.

e In case there is a list containing more than one value;*the attribute will appear
in the XML schema as an XML attribute and each<instance will contain the
actually used value. The list of valid values is{defined in the Data Type
“UnitList".

e In case there is only one or no value this'fact will only be documented and the
attribute will not appear in the XML schema or in the instance. The unit is then
implied (either because it is fixedcand hence documented or because it is
present somewhere else in the Message).

B.3.2.3.2 Data Type using Data Type Representation <<Code>>

UML I1ISO 20022 XML instance
Class contaifis an enumeration of possible ISO 20022 XML element contains the
alues chosen value

<< Coder:

oneyLaunderingChediCode
ifrom DICO _SmpkTpes)

Gy assed : String = PASS
(SN ofC hecked : Sting= NOTC
ExemptEleIu:quimit: String = EXEM
ElienthﬂnneyTypeExempt: String= CLMO
n—,* uthorisedCredit: String = AUTH
|—' ostalOE lectranicPaymentExempt : Sking = POEFP

© 1SO 2004 — All rights reserved 11
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Properties:

This Data Type is used when the values of the list have a meaningful (i.e. semantic)
value within the context of the message (e.g. the trade types). ISO 20022 Data
Types using <<Code>> reference an internal list (i.e. a list specified in the schema).

It is an enumeration of which one of the enumerated values has to be chosen in the
instance.

l | I I . I . ' .I'- I- l ﬁ .II |

The values for the enumerated items are taken from the four-character initial-valug
given to each of the UML enumerated attributes.

B.3.2.3.3 Data Type using Data Type Representation <<ldentifier>>

=<|dentifier== Z<ldentifiar=>
SEDOLIdentifier WkDomesticSonCodeldentifier
fom DGO _Smpk Ty £ from DIC0_SmpkTypes)

Q}‘HF‘roperl'g.r}} Identificatio nSchemeMame : String %':{Frnperh,rbb IdentificationSchemeName : String

W<<Farmats» Farmat])

Properties:

ISO 20022 Data Fypes using <<Identifier>> refer to an external list (i.e. not
specified in the-schema).

The Data Type/Representation Identifier (see metamodel) has an attribute called
IdentificationSchemeName (stereotyped as <<Property>>). Any Data Type that is
stereatyped by <<Identifier>> must specify the name of the actual identification

schéme. This information only serves documentation purposes and will not be part of
the XML schema or instance.

If required, a facet may be added for syntactical checking (using operation
<<Format>>).

© 1SO 2004 — All rights reserved 12
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3.3.2.3.4 Data Type using Data Type Representation <<Rate>>

<<Rate ==
FercentageRate
om0 IC0_Smp kTypes)
Q}HPruperﬂrbb RateBase : String

Properties:

The Data Type Representation Rate (see metamodel) has an attribute called
RateBase (stereotyped as <<Property>>). Any Data Type that is stereotyped by
<<Rate>> must specify the base that is actually used. This information-only serves
documentation purposes and will not be part of the XML schema or instance.

B.3.2.3.5 Data Type using Data Type Representation <<Amount>>

<<Amounts =
CumencyAndAmaunt
ifrom DICO_SmpkTipes)
%‘:{Xhﬂmttributebb Currenay @ CurrenceyCode

Y:<Farmat-= Farmail

<<Amounts
Implied CurrencyindAmount
ifrom DICO_SmpkTipes)
%‘:{Xhﬂmttrihutehb Currency[0..0] : CurrgdneyCode

YozFomat>> Fommatd

Properties:

The Data Type Representation Amount (see metamodel) has an attribute called
Currency (stereotyped as <<XMLAttribute>>). Any Data Type that is stereotyped
by <<Amount>> must specify whether there is a list of possible values for Currency.

In case there is a list containing more than one value, the attribute will appear
in the XML schema as an XML attribute and each instance will contain the

actually used value. The list of valid values is defined in the Data Type
“CurrencyCode”.

In case there is only one or no value this fact will only be documented and the
attribute will not appear in the XML schema or in the instance. The currency is
then implied (either because it is fixed and hence documented or because it is
present somewhere else in the Message).

© 1SO 2004 — All rights reserved 13
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3.3.2.3.6 Data Type using Data Type Representation <<Indicator>>

Z<Indicator=>
AlOM anelndicatar
(hom DIC0_SmpkTypes)

<<Property=> MeaningWWhenTrue : String
1 <<Froperty>> MeaningWhenF ake : String

Properties:

A Data Type stereotyped by Data Type Representation <<Indicator>> indicates that
the Message Element must have a Boolean value (true or false).

The Data Type Representation Indicator (see metamodel) has twa attributes called
MeaningWhenTrue and MeaningWhenFalse (both stereotyped as\ <<Property>>). Any
Data Type that is stereotyped by <<Indicator>> must specify-the actual meaning
that is implied when the value is true and when the value.is - false. This information
only serves documentation purposes and will not be part of the XML schema or
instance.

B.3.2.3.7 Data Type using Data Type. Representation <<Text>>

22 Tamts>
hl 335 T ext

(fnom DIC0_Smp kTypes)

Y:<Farmats= Format])

Properties:

A Data Type,stereotyped by Data Type Representation <<Text>> indicates that the
Message,Element contains textual information.

The "Format” operation contains the XML facet for this data type.

3.3.2.3.8 Data Type using Data Type Representation <<DateTime>>

<<bateTimex>
1500ateTime
rom DICO_Smpk Types)

© 1SO 2004 — All rights reserved 14
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Properties:

The Data Type Representation DateTime (see metamodel) has an attribute called
Format (stereotyped as <<XMLType>>). Any Data Type that is stereotyped by
<<DateTime>> must specify the actual primitive Data Type (date, dateTime, ..)

being used. This information will appear in the XML schema as the restriction base
for this ISO 20022 Data Type.

© 1SO 2004 — All rights reserved 15
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3.3.2.4 Example

Following example contains all of the above specified data types in one message. First the
Message Definition Diagram is shown, from which the XML schema is derived.

B.3.2.4.1 Message Definition Diagram

hessage

N

hessageComponent?

l%attril:u.lte*l : CurrencyAndAmount
&pattribute? : ImpliedCurrencyAndAmount
&pattributed : MoneyLaunderingGheck Code
Epattributed | 1S0DateTime
&attributes | SEDOLIdentifier
Epattributel : UKDomesticSonCodeldent fier
Epattribute? ~Al0Monelndicat or
Epattributes : Number
Epattribiuted | Max35Text
Epattributel0 PercentageRate

© 1SO 2004 — All rights reserved 16
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3.3.2.4.2 Schema source®

=?xml wersion = "1 .0" encoding = "UTF-8"7=

xaachema mins = "urnizostdiso 20022 ad: FMeszage"
targetMamespace = "urniiso std izo 20022 2d $Message”
ximlnE s = "http M w3 orgf 2001 ML S chema”
elemertFarmbDetault = "gqualified"=
=xzelement name = "Document” type = "Document”i=
=x@complexType name = "Document™=

ISO/TS 20022-4:2004

L E SEUENCES
=xzelement name = "Message" type = "Message"/-
=l zeguences
=heaicomplexTypes
=xacomplexType name = "WMessage"=
=SET SEQUENCER

=l 3 sequences
=ixzicomplexTypes=
=xacomplexType names = "MessageComponent] "=
=T TEQUENCE:
=xzelement name = "att1" type = "Currency AndAmount" =

=xzelement name = "attd" type = "IS00ateTime"r-
=xzielement name = "abts" type = "SEDOLIdentifier" =

=xaelement name = "atty" type = "AlOrMonelndicatar s
=xzelement name = "att8" type = "Mumber"s=
=xzelement name = "att9" type = "Max3sTexd =
=xzelement name = "att10" type = "PercertageRate"s-
=lxE sequences
=fxzicomplexTypes=
=xzsimpleType name = "PercentageRate=
=xairestriction base = "wadecimalls
=leazimpleType:=
=xazimpleType name = "Max35Text"=
=xarestriction baze = "xasthing"=
=xamaxlendgth walue/= "35"/=
=xzminbencgth wakde =" "=
=txzrestriction=
=l zimple Types
=xasimpleTypenname = "Number'=
=xEreEthiction base = "wadecimal"=
sxatotalligits value = "18"=
=z fractionDigits value = "0"=
<hxzrestriction=
<lezsimpleTypes=
=xzzimpleType name = "AlCrMNonelndicator=

=xzelement name = "att2" type = "ImpliedCurrency AndAmount" =
=xzelement name = "att3" type = "MoneyLaunderingCheck1 Code’s-

=xzelement name = "altB" type = "UKDomesticSorntCodeldentifier" =

=xzelement name = "MessageComponent!” type = "MessageComponert]"f=

=xarestriction base = "z boolean'i=
=leazimpleType:=

® XML naming conventions (namely abbreviations) cannot be seen directly in the Message Definition

Diagram. See also Annex A for more information on abbreviations
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=xzsimpleType name = "UKDomesticSonCodeldentifier'=

=xzrestriction baze = "xsstring"=
=xzpattern value = "SC[O-9E BY'Y=

=iz restriction=

=i simpleTypes

=xzsimpleType name = "SEDOLIdertifier"=
=xzrestriction baze = "xsstring"f=

=tz simpleTypes

=xazimpleType name = "IS0DateTime"=

ISO/TS 20022-4:2004

T TECITCHO Base = Zo.aate Time 1
=ixa simpleTypes
=z simpleType name = "MoneyLaunderingCheck! Code"=
=xzrestriction baze = "xsstring"=
=xzenumeration value = "PASS =
=xg enumeration value = "NOTC =
=x3 enumeration value = "EXEM"f=
=xzenumeration value = "CLMO" =
=xzenumeration value = "AUTH"=
=xs enurmeration value = "POEP" =
=iz restriction=
=i simpleTypes
=xzsimpleType name = "ImpliedCurrency AndAmount"=
=xzrestriction baze = "xsdecimal'=
=xziminlhciuzive value = "0"=
=xztotalDigits value = "18"=
=xz fractionDigitz value = "5"f=
=fxsrestriction=
=ixE simpleType=
=xzisimpleType name = "CurrencyAndAmount_SimpleTypets
=xarestriction baze = "wadecimal'=
=xzminnciusive value ="0"=
=xztotalDigits value = "18"=
=xz fractionDigits value = "5"f=
=fesrestriction=
s simpleType=
=xazimpleType name = "CurrencyCode’'s
=xzrestriction baze = "xasthing"r=
=ixa simpleTypes
=xzicomplexType name = “"Chrrency And&mount"=
=x3 simpleContert=
=xzextension baze = "Currency AndAmournt_=impleType=
=z attribute name = "Coy" uze = "reguired” type = "CurrencyCode'" =
=ixsExiension=
=fxasimpleConternt=
=tz chmplex Types=
s s cHE =

© 1SO 2004 — All rights reserved
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ISO/TS 20022-4:2004

3.3.2.5 Schema graphical representation

+ attl %

Currency&ndamounk

+ att2 #

ImpliedCurrencySndamaount

+ att3 %
MoneyLaunderingCheckliCode

+ att4
IS0DakeTime

+ atts
SELCLIdentifier

F + MessageComponentl E—
Message MessageComponentl + atts %
LkDomesticsorkCodeldéntifier

+ att7
allorroneIndicdtan

+ attg

Murnb

+@atto
a5 Text

+ attlo
PercentageRate

3.3.2.5.1 XML instance

=l vergion =" 0" encoding = "UTF-88%=
0o Document xmins:Doc = "urnciso stghiso 20022 xsd Fessage” xmins: xsi = "http: e a3 orgi2001 KL Schema-instance=
=Doc:Message=
=Doc:MeszageComponartl =
=Dociatt! Coy & "EUR"=100000=Doc: &t =
=D st 2=500000=Doc; st 2=
=Doc attS=RASS=Doc: stt3=
=Dociattd=2002-07-21T0: 35:30=D0c: att 4=
=DodEtS=5719210=Doc: atts=
<Boc attE=5C1 23456=0Do0: attG=
ADoc:att 7 =true=/Doc: sty =
=D attS=12345675901 234567 5=/Doc: attS-
=Dioc: gt 9= ABCDEF GHIJKLMNOPQRSTY 2345678901 23452000 st 9=
=Doc:att] 0=35=uDoc: att1 0=

=Doc:MessageComponent] =
=iDoc:Message=
=Doc: Documett=
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3.3.3 Conversion rules for UML patterns

The following sections describe the detailed conversion rules for all UML patterns that can
appear in a Message Definition.

3.3.3.1 Element order

By default in 1ISO 20022 XML, the order of XML elements is determined as follows:
Message Elements represented as class attributes come first, followed by Message
Elements represented as aggregation roles. However, this can be overridden

o manage the order in which XML elements are generated from a given Message
Definition Diagram, each Message Element gets assigned a sequencefumber.

=<hessages>
hessageFoot

SeQence
Murnber of
Role1: 1

-~ +Rolel

<<MeszageComponent>>
Cpmponent

Esattributel © Max35Text
Epattibuted © Max36Taxt

SequUence
Murmber of
attribute?: 2

attributed: 3 +Hole2

<<MeszageComponent>>
MessageComponent2

%a ttribute? : Max35Text

© 1SO 2004 — All rights reserved 20
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3.3.3.2 Simple composition

Message Definition XML schema XML instance
Diagram artefact

Message Component complexType.

Message’ complexType. XML Root tag

The name becomes the XML
root element that is typed by
that complexType

Message Element® of a XML elements of a XM tag
Message Component complexType.

B.3.3.2.1 Message Definition Diagram

<<Meszages>
MessageRoot

+Hiole1

=<hessageCompanent=>
Component1

Esattribute! : Max3SText
Esattrbuted © Max3I5Text

+RalgX

=<hlpggageCompanent=>
hessageComponent?

Esattribute? © Max3ISText

" There is only one such element in a message definition diagram, and it is the root element of that message.

8 Message Elements are either UML Aggregation Roles or UML Class Attributes.

© 1SO 2004 — All rights reserved 21


https://standardsiso.com/api/?name=b21b6a68902aece142ff0f853d85cc1a

3.3.3.2.2 Schema source

=7xml version = "1.0" encoding = "UTF-8"7=

=xz zchema ximlns = "urniizostdizo 20022 xsd: $SimpleComposition”
targetMarmespace = "urniso:std:izo: 20022 x2d FSimpleComposition"
il s = "kt P e 20rg 2001 ML S cherma"
elemertFarmDetault = "gualified"=
=xzelement name = "Document” type = "Document”i=
=xzcomplexType name = "Document=

ISO/TS 20022-4:2004

=XEEEQUENCES
=xzelement name = "SimpleCompasition” type = "SimpleComposition”s=
=l 3 sequences
afesicomplexTypes
=xacomplexType name = "SimpleCamposition™=
SXIIEEfUenCes
=xzelement name = "Ralel" type = "Component "=
=lxs sequences
=fxscomplexTypes
=xzicomplexType name = "Component] "=
<XIIEEfUenCes
=xaelement name = "ARF1" type = "Max35Text"r=
=xzelement name = "ARr2" type = "Max35Text"r=
=xzelement name = "Rale2" type = "Component2"s=
=lxs sequences
=fxscomplexTypes
=xzicomplexType name = "Component2"=
<XIIEEfUenCes
=xzelement name = "ARF" type = "Max3SText" s
=lxs zequences
=hxscomplexTypes
=xzsimpleType name = "Max35Text"=
=xazrestriction base = "xs string"=
=xzimaxlength value = "35"=
=xzminbength value = "1"=
=iz restriction=
=leazimpleType:=
=iz achemas

B.3.3.2.3 Schema graphical representation

+ Attrl
Max35Text

¥ DocUment ¥ SIMpleCompoSItion ¥ ROT | * ATre o
Dacurnent SimpleCarmpasitian Cormponentl MaxA5Texk
+ Role2 -
Component2
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3.3.3.2.4 XML instance

=7xml version = "1 .0" encoding = "UTF-3"7=
=Doc:Document xmins: Do = "urnizostdizo 20022 xsd: $SimpleComposition” xminsxsi = "hitp sy w3 orgl2001 ML Schema-instance=
=Doc: SimpleComposition:=
=Dac:Ralel =
=Dioc: At = ABCDEF GHIKLMMNOPORETY 2345675901 2345000 Aftr =
=Dioc: Attr 2= ABCDEF GHIJKLMMOPORSTY 2345673901 2345</Doc: Attr2=
=Doc:Rale2=
LD LI A o) s L) ) ) | ) % L) | 0 L) ) e i i ke LI It o I L R
=iDoc:Rale2=
=Doc:Ralel =
=Doc: SimpleCompostion:=
F/Doc: Documerit=

B.3.3.3 Composition of vectorial attributes (Collections)

p The multiplicity expresses the number of occurrences of elements. The default value is
1, in which case it can be omitted; else it is represented-as a range e.g. 0. .n .

p Use a range-multiplicity to express a collection of:elements, which can represent a
collection of Message Elements (expressed as attributes or as roles).

p  Schemas can validate exactly the multiplicity:

Multiplicity Description Schema representation

L Exactly one _Element name="A"

P -1 Optional Element name="A" minOccurs="0"

maxOccurs="1"

DN Any nuglier Element name="A" minOccurs="0"
of maxOccurs="unbounded”
occurrences

L. .n At Jeast one Element name="A" minOccurs="1"

maxOccurs="unbounded”

1..4 From 1 to 4  Element name="A" minOccurs="1"

maxOccurs="4"

P .3 From 0 to 3 Element name="A" minOccurs="0"

maxOccurs="3"
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3.3.3.3.1 Message Definition Diagram

<<hessages=
hessageFoot

¢

@ +Rolel

<<MessageComponent=>
Component

Eattribute] SText
Epattribute? 0..n] : Max3SText
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3.3.3.3.2 Schema source

=?xml wersion = "1 .0" encoding = "UTF-8"7=

=xziachema xinlng = "urniizastdiso: 20022 wad: FCallections"
targetMamespace = "urniizo std izo 20022 2d $Callections"
inlnE s = "htp ey w3 orgf 2001 ML S chema”
elemertFarmbDefault = "gqualified"=
=xzelement name = "Document” type = "Document”i=
=xzcomplexType name = "Document=

L E BEUENCES
=xzelement name = "Collectionz" type = "Collections"r=
=lazequences
=hxsicomplexType=
=xacomplexType name = "Collections"=
XS SEYUENCES
=xzelement name = "Ralel" type = "Componentd” maxOoccurs = "4'=
=iz sequences
alesicomplexTypes
=z complexType name = "Camponentd =
LXT TRYUENCES
=xzelement name = "AlRr1" type = "Max35Text"r=
=xzelement name = "Alr2" type = "Max3oText" minCcours = "0" magecurs = "unbounded' =
=fxE sequences
=lxzicomplexTypes
xasimpleType name = "Max35Text"=
=xarestriction baze = "xa string"=
=xamaxLendgth value = "35"=
=xaminLength value = "1"f=
=farestriction=
=fs simpleTypes=
=iz zchemas

B.3.3.3.3 Schema graphical representation

]

Crocurnenk I\ Collections a | Somponent * Attr2
Max3S5Text

+ Attrl %
+ chumentlz + Collections a Cl + Raolel Max35Text
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3.3.3.3.4 XML instance

=7xml version = "1 .0" encoding = "UTF-3"7=

=Doc:Document =minz:Doc = "urniisarstd:iza 20022 xsd $Colections" =mins:xsi = "http b a3 orgf 2001 PMLSchetma-instance”=
=Doc: Collections=
=Doc:Rolet=

=Doc: Attr1 = ABCDEF GHIKLMMOPQRST 2345675301 2343 =Doc: Attr1 =

=D Attr 2= ABCDEF GHIKLMMOPORSTY 2345678901 2345 =Dac: Attrt=
=iDoc:Ralel =

=lDoc Colectionz=
= Doc: Document=
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3.3.3.4 Inheritance

It is possible —but rare- that Message Components are specialized. However, only the most
specialized Message Component may be mentioned in the Message Definition Diagram.
The generalization component(s) are not mentioned in the schema.

Therefore there is no need to support a specific pattern for inheritance, since it behaves —
from a UML to XML point of view- like a simple composition pattern.
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3.3.3.5 Choice between Message Elements using the XOR stereotype

UML UML Schema notation means
notation | notation

1 r2 minOccurs="0" maxOccurs="1" rl or r2 may be present;

D..1 0.1 but not both. Thismeans
both may be absent as
well.

1 r2 minOccurs="0" maxOccurs="unbounded” | rl or r2 may be present up

D..n 0..n to n tines, but not both.

This, means both may be
absent as well.

1 r2 - rl or r2 must be present,

| 1 but not both (= XOR).

1 r2 minOccurs="1" maxOccurs="unbeunded” | rl or r2 must be present

L..n 1..n up to n times, but not both
(= XOR).

1 r2 /A choice between rl or r2 may be present up

D..n 1..n to n times, but not both.

< : =&l » wi .
xsd:element name=_« 1 » with This means both may be

minOccurs="0" ‘maxOccurs="unbounded” | absent as well.

and

<xsd:element name= « r2»

minOccurs="1" maxOccurs="unbounded”

Note: some fules regarding the XOR in UML.:
e _Any name may be given to the operation

e ' An XOR must only apply to the Message Elements (i.e. class attributes and
aggrpgm‘inn mlpq) pprmining to that Message Component. |t is naot allowed to make

an XOR between a role of the current Message Component and a role of a child- or
parent- Message Component.

e The XOR operation only applies to the Message Elements mentioned in the XOR.
Consequently, some Message Elements may not be part of the XOR. Hence when
Message Elements are added, they are not part of the XOR until they are also added
in the XOR operation.
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3.3.3.5.1 Message Definition Diagram

z=<Messages>
MessageHoot

+Hole

<<MessageComponent=>
Component

Epattribute © Max35Text
Epattrbuted - Max35Text

¥ HOR== AttributelorRoleZorRaole3 ()

+Raole2 +Fole3
<<MessageCompaonents>: <<MessageComponent=>
MessageComponent? fessageComponent3
&pattribute? : Max35Text (Eattributed © Max35Text
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3.3.3.5.2 Schema source

=?xml wersion = "1 .0" encoding = "UTF-8"7=
=xziachema wimins = "urnizo st izo: 20022 wsd: FXOR"
targetMameszpace = "urniizo stdizo 20022 wed FXOR"
wimlng s = "http My e 3orgf 2001 MWL S chema”
elemertFarmDetault = "gualified"=
=xzelement name = "Document” type = "Documernt” =
=xzcomplexType name = "Document=
SXITIEEfUEnCes
=xzelement name = "WOR" type = "KOR"!=
=i seguUences
=hescomplexTypes
=xacomplexType name = "XOR"=
=XEEEfUENCE=
=xzelement name = "Ralel" type = "Components"’=
=l E sefuUences
=fxzcomplexTypes=
=xacomplexType name = "Components"=
XTI EefUenCes
=xzelement name = "AlH" type = "Max3Text"=
=¥z choices=
=xzelement name = "ARF2" type = "Max3aText"i=
=xzelement name = "Rale2" type = "Component2"t=
=xz:element name = "Role3" type = "Componert 3=
=fzichoices
=ia zequences
=hescomplexTypes
=xacomplexType name = "Camponent3'=
=XEEEfUENCE=
=xzelement name = "AH" type = "Max3aTexd"=
=l E sefuUences
=fxzcomplexTypes=
=xacomplexType name = "Component2's
XTI EefUenCes
=xzelement name = "Altr1 % tvpe = "Max3oText"=
=I%E sequences
=l complesTypes
=xzsimpleType name ="Max35Text"-
=xzrestriction pase/= "xsstring"=
=xzmaxlendgth value = 35"
=xainkength value ="1"=
=iz resttiction=
=la simpleTypes=
= s schemss

© 1SO 2004 — All rights reserved 30


https://standardsiso.com/api/?name=b21b6a68902aece142ff0f853d85cc1a

3.3.3.5.3 Schema graphical representation

ISO/TS 20022-4:2004

+ Document &l + XOR &l

Docurment HIOR

+ Rolel
Componenks

[E—

+ Attrl
Max3nTexk

+ Attr2
yd MaxSSText%

3.3.3.5.4 XML instance

=7l version ="1.0" encoding = "LITF-8"7?=

=D KOR=
=Doc:Rolel=

=Doc:Rolel=
=D XOR=
= Doc: Documert=

Componenks

+ Role2 E

+ Role3 -

Components

=Doc: Attr1=ABCDEF GHIUKLMMNOPQRST1 2345673901 2345=Doc: Attr1 =
=Doc: Attr 2= ABCDEF GHIUKLMMNOPQRST1 2345673901 2345=1Doc: Attr2=

=0oc; Document =minsDoc = "urmizo stdizo 20022 x2d FXOR" xminz =Era"hiti fheewey w3 orgf 2001 ML Schem

B-instance"=
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3.3.3.6 Choice between Message Elements using <<choice>> stereotype

This pattern models a choice between Message Elements (i.e. UML class attributes and
UML aggregation roles).

All Message Elements of the ChoiceComponent are part of the choice. Consequently, when
h Message Element is added, it becomes automatically part of the choice (as opposed to.the
KOR pattern where a new Message Element does not automatically become part of the

choice). When a Message Element is removed, it is automatically removed from the choice

Note: the aggregation of a <<choice>> may not have a multiplicity. Howeyer the members
pf a <<choice>> are allowed to have one. These multiplicities are treated-as follows:

Msg. Def.| Msg. Def.| Schema notation means
Diagram | Diagram
notation | notation
1 r2 minOccurs="0" r2er r2 may be present,
D..1 0.1 maxOccurs="1" but not both. This means
both may be absent as
well.
1 r2 minOccurs="0" rl or r2 may be present up
D..n 0..n maxOccurs="unbounded” to n times, but not both.
This means both may be
absent as well.
1 r2 - rl or r2 must be present,
| 1 but not both (= XOR).
1 r2 minOccurs="1" rl or r2 must be present
L..n 1..n maxOccurs="unbounded” up to n times, but not both
(= XOR).
1 r2 A choice between rl or r2 may be present up
D..n Ln <xsdel ¢ —«rl to n times, but not both.
)'(tsh -element Name=«r1> | This means both may be
wi absent as well.
minOccurs="0"
maxOccurs="unbounded”
and
<xsd:element name= « r2»
minOccurs="1"
maxOccurs="unbounded”
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3.3.3.6.1 Message Definition Diagram

=«<Messagex>
MessageRoot

+Rale

<<ChoiceCaompanent>>
Component

Epattributel  Max35Text
Epattrbuted | Max35Text

+Hole? +Role3
<<MessageComponents» zaflessageComponents=
MessageCompanent 2 MessageComponentd
Eattribute?  Max36Taxt (& attribute3 | Max35Text
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3.3.3.6.2 Schema source

=7xml verzion =" .0" encoding = "UTF-8"7=

=xz achema xmins = "urniza stdizo: 20022 wed: FChoice"
targetMamespace = "urniizso stdizo 20022 x2d FChaice"
ximlnz s = "http My e 3.orgl 2001 SOMLSchema”
elemertFormbetault = "gqualified"=

=xzelement name = "Document” type = "Documernt"i=

ISO/TS 20022-4:2004

xzcomplexType name = "Document"=
I TEQUEnCE:
=xzelement name = "Choice" type = "Choice"i=
=l zequences
=fxscomplexTypes
=x@complexType name = "Choice"=
L E SEYUENCES
=xzelement name = "Role1" type = "Componentg"i=
=l zeguences
=heaicomplexTypes
=xacomplexType name = "Camponent6'=
ST TEQUENCES
=xz chaoices
=xzelement name = "Alr" type = "Max3STexd" =
=xzelement name = "AHr2" type = "Max35Text"i=
=xz:element name = "Role2" type = "Componert 2=
=xzelement name = "Roled" type = "Component3' =
=iz choices
=lxs zequences
=hescomplexTypes
=xzcomplexType name = "Camponent 3'=
LT TEYUENCES
=xzelement name = "AlH " type = "MaxEText"i=
=l 3 sequences
afesicomplexTypes
=xacomplexType name = "Camponent 2'=
XTI TRQUENCES
=xzelement name =LA/ type = "Max35Text"r=
=lxs sequences
=fxscomplexTypes
=xzsimpleType name = Max35Text"=
=xzrestriction\bese = "xsstring"=
=xaprsskendgth value = "35"=
=xziminlength value = "1"=
=i zyestriction=
=l simple Types=
E iz sshemas
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