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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. 

International Standards are drafted in accordance with the rules given in the ISO/IEC Directives, 
Part 2. 

The main task of technical committees is to prepare International Standards. Draft International 
Standards adopted by the technical committees are circulated to the member bodies for voting. 
Publication as an International Standard requires approval by at least 75 % of the member bodies 
casting a vote. 

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

— 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 than 
50 % of the members of the parent committee casting a vote; 

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

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for a further three years, revised to become an International Standard, or withdrawn.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be transformed into an International Standard or be withdrawn. 

Attention is drawn to the possibility that some of the elements of this document may be the subject 
of patent rights. ISO shall not be held responsible for identifying any or all such patent rights. 

ISO/TS 20022-4 was prepared by Technical Committee ISO/TC 68 to complement ISO 20022-1, 
Overall methodology and format specifications for inputs to and outputs from the ISO 20022 
Repository, with the XML syntax design rules to be applied by the ISO 20022 Registration Authority 
to translate an ISO 20022 compliant message definition into an ISO 20022 XML message schema 
for the production of ISO 20022 XML message instances. This Technical Specification should be 
reviewed and considered for publication as an International Standard once further experience has 
been gained in using these guidelines and the use of the underlying technology has further 
stabilized. 

ISO 20022 consists of the following parts, under the general title Financial services — UNIversal 
Financial Industry message scheme : 

 Part 1: Overall methodology and format specifications for inputs to and outputs from the 
ISO 20022 Repository 

 Part 2: Roles and responsibilities of the registration bodies 

 Part 3: ISO 20022 modelling guidelines [Technical Specification] 

 Part 4: ISO 20022 XML design rules [Technical Specification] 

 Part 5: ISO 20022 reverse engineering [Technical Specification] 
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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 ISO 20022 
Messages. XML leaves a lot of freedom for the exact way it is used in a particular 
application. Therefore, merely stating that XML is used is not sufficient to guarantee 
predictability; one must also explain HOW it will be used. 

This Technical Specification contains a set of XML design rules, called ISO 20022 XML. 
These design rules define how a standardized Message – described by a Message Definition 
in UML1 according to the Modelling Guidelines of ISO/TS 20022-3 must be represented as 
a valid ISO 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 and that complies with 
the constraints expressed in that description. The associated description in this case is 
derived 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 
to use a validating XML schema parser to automatically verify that a given XML instance 
complies with (a subset of) the constraints described in 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 
validation 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 
information can be found in ISO/TS 20022-3 Modelling guidelines. 

2 Normative references 
The following referenced documents are indispensable for the application of this document. 
For dated references, only the edition cited applies. For undated references, the latest 
edition of the referenced document (including any amendments) applies. 
 
ISO 20022-1, Financial services — UNIversal Financial Industry message scheme — Part 1: 
Overall methodology and format specifications for inputs to and outputs from the ISO 20022 
Repository 
 
URN namespace for ISO documents. 

                                                 
1 More information about UML (Unified Modelling Language) is available on the Object Management Group 
website at: http://www.omg.org/uml 
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3 ISO 20022 conversion from UML to XML 

3.1 Assumptions 
Design rules to convert a Message Definition defined in UML into ISO 20022 XML are 
governed by the following design choices: 
• 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/TR/xmlschema-
2/) 

• ISO 20022 XML representation must be as systematic as possible: 
– Business information is expressed as XML elements/values; 
– Metadata information is expressed as XML attributes. XML attributes are not to be 

conveyed ‘on the wire’ in the XML instance, unless required to remove ambiguity. 
• Each ISO 20022 XML element, attribute, simpleType or complexType has a 

corresponding UML model element. 
• Currently only ISO 20022 XML runtime (=validation) schemas are generated. Runtime 

schemas only contain information required to validate XML instances. No 
documentation or implementation information (e.g. elementID, version, definition, etc.) 
is mentioned. 

3.2 Terminology and conventions 

3.2.1 Modelling terminology and conventions2 

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

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

• A Message is composed of Message Components. UML aggregations (with their 
UML role) are used to represent the parent-child relationship between the class 
representing the Message and its composing Message Components. 

• 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: ISO 20022 modelling guidelines” for more details on the modelling of a Message 
Definition. 

© ISO 2004 – All rights reserved  5 

iTeh STANDARD PREVIEW
(standards.iteh.ai)

ISO/TS 20022-4:2004
https://standards.iteh.ai/catalog/standards/sist/634e6f28-23ee-42b0-b8b2-

7483438ae2e9/iso-ts-20022-4-2004



 ISO/TS 20022-4:2004 
 

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 
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 (such as 
<<Code>>, <<Identifier>> or <<Text>>3). A Data Type may have metadata, which is 
then represented as a stereotyped attribute in the UML class that represents the Data 
Type. 

3.2.2 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: 

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

• For reasons of optimization4, 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.iso20022.org. 

• The Message is given a Message Identifier, defined by the ISO 20022 Registration 
Authority. The Message Identifier 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 is an alphanumeric code in three positions (fixed length) identifying the 
Message Functionality 

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

- bb is a numeric code in two positions (fixed length) identifying the version 

- ‘.’ character as delimiter between elements. 

                                                 
3 See section 3.3.2  for more information on Data Types. Data Types
4 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. 
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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 ISO 20022 XML, we can convert 
any Message Definition Diagram into its corresponding ISO 20022 XML schema and any 
Message into its corresponding ISO 20022 XML instance.  

3.3.1 Relationship between XML and UML artefacts 

An ISO 20022 XML element can represent the following UML artefacts: 

• a Message 

• a Message Element 

An ISO 20022 XML attribute can represent the following UML artefacts: 

• metadata of a Data Type 

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

• a Data Type 

An ISO 20022 XML complexType can represent the following UML artefacts: 

• a Message 

• a Message Component 

3.3.2 Data Types 

All Message Elements that are used in a Message Definition have a type. This type may be 
an ISO 20022 Data Type. ISO 20022 Data Types are always based on a Data Type 
Representation.

© ISO 2004 – All rights reserved  7 
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3.3.2.1 Data Type Representations 

Quantity
<<XMLAttribute>> Unit : Uni tList

<<stereotype>>

Rate
<<Property>> RateBase  : String

<<stereotype>>

DateTime
<<XMLType>> Format : DatesAndTimes

<<stereotype>>

Amount
<<XMLAttribute>> Currency : CurrencyCode

<<stereotype>>

Text
<<Property>> Language : LanguageCode

<<stereotype>>

Indicator
<<Property>> MeaningWhenTrue : String
<<Property>> MeaningWhenFalse : String

<<stereotype>>
Identifie r

<<Property>> IdentificationSchemeName : String

<<stereotype>>

B igDecimal

Boolean

String

DatesAndTimes
DateTime : String
Time : String
Duration : String
Date : String
gDay : String
gMonthDay : String
gYear : String
gYearMonth : String
gMonth : Stri ng

<<enumeration>>

Code
<<stereotype>>

 
 

Notes: 

Each ISO 20022 Data Type is represented as a UML class and is stereotyped by one of the 
allowed Data Type Representations. A Data Type Representation has a number of 
characteristics that are passed on to (‘inherited by’) all Data Types that are using that Data 
Type Representation. In this way, characteristics common to a number of Data Types are 
grouped together.  

Some characteristics are represented as UML class attributes (stereotyped appropriately as 
<<XMLAttribute>>, <<Property>> or <<XMLType>> to allow the correct conversion into 
XML schema and XML instance) in the class that represents the ISO 20022 Data Type. 

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 

ISO 20022 XML primitive Data Types are encoded as defined by W3C, defined at 
http://www.w3.org/TR/xmlschema-2/#dt-encoding. Following XML primitive types are 
supported: 
 
UML 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 integer type 
BigDecimal decimal Arbitrary precision decimal numbers 
Date date Corresponds to a date. See ISO 8601 for further 

details. 
Format CCYY-MM-DD 

Time  time Corresponds to a time. See ISO 8601 for further 
details. 
Format HH:MM:SS +- offset to UTC  

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

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

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

© ISO 2004 – All rights reserved  9 
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gMonthday gMonthday Corresponds to a set of one-day long, annually 
periodic instances. The time zone must be UTC. 
See ISO 8601 for further details. 
Format:--MM-DD.  

base64Binary base64Binary represents Base64-encoded arbitrary binary data

 

3.3.2.3 ISO 20022 Data Types 

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

By doing so, all characteristics of that Data Type representation are used by that ISO 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. Identifier) 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 
introducing UML operations stereotyped by <<Format>>. Those operations will be 
converted to facets when generating XML schemas. 

In order to apply facets, the XML types that are generated for those Data Types must be 
simpleTypes or complexTypes with simpleContent, and not complexTypes5. This is no 
problem as ISO 20022 Data Types map to an XML simpleType or complexType with 
simpleContent, which on their turn restrict an XML primitive type 

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

 

                                                 
5 XML schema validation constraint: Facets cannot be applied to complexTypes without simpleContent. 
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3.3.2.3.1 Data Type using Data Type Representation <<Quantity>> 

 
 

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. 

• 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”. 

• 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 fixed and hence documented or because it is 
present somewhere else in the Message). 

 

 

3.3.2.3.2 Data Type using Data Type Representation <<Code>> 

 

UML ISO 20022 XML instance 

Class contains an enumeration of possible 
values 

ISO 20022 XML element contains the 
chosen value 
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