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1 Introduction

XML isatechnical standard defined by W3C (the World Wide Web Consortium) and
leaves alot of freedom for the exact way it is used in a particular application. Therefore,
merely stating that XML is used is not sufficient, one must also explain HOW it will be
used.

The use of XML is part of the overall approach for the devel opment of SWIFT Standards.
This devel gpment focuses on the correct definition of a business standard using modelling
techniquﬁ. The resulting business standard is captured in UML (Unified Modelling
Language) and is stored in an electronic repository, the “ SWIFT Standards Repository”E.|
Business messages are defined in UML class diagrams and XML is then used as a physical
representation (i.e. the syntax) of the defined business messages. A set of XML design
rules, called SWIFT Standards XML, definein avery detailed and strict way how this
physical XML representation is derived from the business message in the UML class
diagram.

This document explains these XML design rules.

This document does NOT explain how a message should be created in UML. It explains,
once amessageis created in UML, how it will be mapped into XML.

2 Mapping rules from UML to SWIFTStandards XML

2.1 General mapping rules

Mapping rules from UML to SWIFTStandards XML are governed by the following design
choices:

* SWIFTStandards XML representation to be as structured as possible:
— Businessinformation is expressed as XML elements/values;

- Metadatainformation is expressed as XML attributes. XML attributes are not to be
conveyed ‘on thewire' in the XML instance, unless required to remove ambiguity.

* Thecurrent work is based on W3C’'s Recommendation of May, 2001.

* Thenames used in SWIFTStandards XML are the XML names or, when absent, the
UML names.

! This approach is called SWIFT Standards Modelling. Y ou can find more information on this approach in the
SWIFT Standards White Paper on www.swift.com.

2Y ou can find more information about UML on the Object Management Group website at:
http://www.omg.org/uml

%Y ou can find more information on this repository in the SWIFT Standards White Paper on www.swift.com.
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* SWIFTStandards XML elements are derived from the UML representation of a
business message. They can only be derived from UML-classes, UML-roles or UML-
attributes.

» Each SWIFTStandards XML element must be traceable to the corresponding UML
model element.

*  Currently SWIFT Standards XML only runtime Schemas are generated. Runtime
schema’ s only contains information required to validate XML instances. No
documentation nore implementation information (e.g elementID, version, etc.) is
mentioned.

2.2 SWIFTStandards XML elements

For the SWIFT Standards XML runtime Schema, any SWIFT Standards XML element has
the following structure:

<SW FTSt andar dsXM.Tag
[ xsi:type="cl ass_nane”] [ Representati onC assAttri bute="val ue”] >

2.2.1 SWIFTStandards XMLTag
SWIFTStandards XML Tag is assigned according to following rules:

For a SWIFTStandards XML element derived from aclassif that class contains the
stereotype <<message>>"

» The XML name of the class or by default the name of the class.
For a SWIFTStandards XML element derived from arole:

=  The XML name of therole or by default the name of the role. If no rolenameis
specified in the UML model, the name (XML name or name by default) of the class
which is at the end of the aggregation.

For a SWIFTStandards XML element derived from an attribute:
=  The XML name of the attribute or by default the name of the attribute.

2.2.2 xsi:type

2.2.2.1 In the schema

By using xsi:type in the instance, the schema does not need to define any additional
attribute on types. The xsi:type implicitely refersto atype defined in the schema.

* Classes that don’t contain the stereotype <<message>> do NOT have a corresponding XML element.
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2.2.2.2 In the corresponding instance

In case of polymorphism, the attribute “xsi:type” is required to choose the desired typein
the SWIFT Standards XML instance.

summarizng:

SWIFT Standards Type

XML element derived

from

Class Class name

Role Name of the class at the

end of the aggregation

Attribute  Name of the class
of the attributes’
type

o attribute type name
(for primitive types)

Remark: by name, it is meant the XML name or by default the UML name.

2.2.3 Representation Class Attribute

When user defined-datatypes are stereotyped by a certain representation classes, an XML
attribute might be required to remove ambiguity. See the chapter on data types for more
details
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2.3 Specific mapping rules

All model elements, defined accordingly to the SWIFT Standards methodol ogy, are based
on following UML structures. Hence, by defining the conversion rules from those
structures into SWIFT Standards XML we can convert any UML model into its
corresponding SWIFT Standards XML Schema and instance.

2.3.1 Data types

In amessage model, all class attributes have atype, which we call data typesfor the
purpose of this chapter. Data types define the structure of a class attribute.
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118

119 2.3.1.1 Representation class meta-model

120

BigDecimal

DateTime _ gYear

Time gMonthday

Boolean

gDay

Duration

_ -
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Notes:

Each data typeisidentified by a class diagram and stereotyped by a representation class. A
representation class has a number of characteristics that are passed on (‘inherited by’) all
datatypes that are using that representation class. In this way, characteristics common to a
number of datatypes are grouped together.

Stereotype <<XMLALttribute>> indicates that the values this attribute can be declared in the
XML Schemain case of ambiguity, and will appear in the XML instance.

Stereotype <<Property>> (not shown here) indicates that the values this attribute will
NEVER be declared in the XML Schema.

Stereotype <<XMLType>> (only used in representation class DateTime) indicates that any
user defined data type will have to declare the primitive datatype (Time, gDay, gMonth,....)
it will use.

2.3.1.2 Primitive Data types

SWIFT Standards XML primitive data types are encoded as defined by W3C, defined at
http://www.w3.0rg/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

Bool ean bool ean Has the value space of boolean constants
“True” or “False’

| nt eger i nt eger Corresponds to 32 hits integer type

Bi gDeci nal deci nal Arbitrary precision decimal numbers

Dat e date Corresponds to a date. See SO 8601.
Format CCYY-MM-DD

Ti me time Corresponds to atime. See ISO8601.
Format HH:MM:SS +- offset to UTC

Dat eTi ne dat eTi ne Corresponds to a date and time. See 1SO8601.
Format CCYY-MM-DDTHH:MM:SS +- offset
toUTC

Dur ati on duration Corresponds to aperiod in time. See 1ISO8601.
Format PnY nMnDTnHNMnS

gDay gDay It isaset of one-day long, annually periodic

instances. The time zone must be UTC. Lexical
representation:--MM-DD.

ghvbnt h ghont h Represents atime period that starts at midnight
on thefirst day of the month and lasts until the
midnight that ends the last day of the month.
Lexical representation: --MM--.
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gYear gYear Represents atime 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 isaset of one-year long, non-periodic
instances. Lexical representation: CCY'Y

ghont hday ghont hday It isaset of one-day long, monthly periodic
instances. Lexical representation: ---DD. The
time zone must be UTC.

2.3.1.3 User-defined data types

It is possible to define non-primitive data types by deriving either from a primitive type or
from another non-primitive data type. Remark that in UML neither primitive nor non-
primitive data types may have attributes. Those non-primitive datatypes can be used as
UML types for UML attributes with the added benefit that the value space of the original
primitive type (e.g. String) can be constrained by introducing invariants on the non-
primitive data type. Those invariants will be mapped to facets when generating XML
Schemas.

In order to apply facets, the XML typesthat are generated for those data types must be
simpleTypes or complexTypes with simpleContent, and not complexTypes™.

A user-defined data type maps to an XML SimpleType. This SimpleType restricts an XML
primitive type.

Where necessary (in case of ambiguity), the representation class attribute mapsto an XML
attribute.

2.3.1.3.1 Data type using representation class <<Quantity>>

<<Message>> <<Quantity>> <<enumeration>>
A Datatypel Quantity Unit
Efattr1 : Datatypel_Quantity (from M2 Representation)
EfsHs
EERTS
ESwTs

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

* Since the representation class Quantity (see metamodel) has an attribute with atype
named Unit which is stereotyped as being a <<XMLAttribute>>, the corresponding
Schema defines for e ement <attr1> an attribute named ‘unit’ with a enumerated list of
values a specified in the Class ‘Unit’.

* Anenumerated valueis constrained within alist of possible values.

» Thevauesfor the enumerated items are taken from the UML initial value given to each
of the UML enumerated attributes.

»  Suppose this data type has an additional constraint (=XML facet) that the maximum
guantity may not exceed 20000 units.

Instance:
<A>
<attrl unit="SHS">1000</attrl1>
</ A>
Schema:
<l-- <<nessage>> A -->

<xs: el enent nane="A" type="A"/>

<l-- class: A-->
<xs: conpl exType nanme="A">
<XS:sequence>
<xs: el enent nanme="attrl" type="xs:Datatypel Quantity"/>
</ xs: sequence>
</ xs: conpl exType>

<xs: conpl exType nane="Dat atypel Quantity">
<xs: si npl eCont ent >
<xs:restriction base="xs:deciml">
<xs: max| ncl usi ve val ue="20000">
<xs:attribute nanme="unit" type="Unit"/>
</xs:restriction>
</ xs: si npl eCont ent >
</ xs: conpl exType>

<xs:sinpl eType name="Unit">
<xs:restriction base="xs:string">
<Xxs:enuneration val ue="SHS"/ >
<xs:enuneration val ue="RTS"/ >
<xs:enuneration val ue="WS"/>
</xs:restriction>
</ xs: si npl eType>
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2.3.1.3.2 Data type using representation class <<Code>>

<<Message>> <<Code>> <<Code>>
A Datatype2b_Code Datatype2a_Code
: E¥Enumeratedvaluel
%Zgg : B::Z:ypggg—gggg E¥EnumeratedValue2 ®Validationby Table()
' ypesa_ E¥Enumeratedvalue3

Properties.

» Each user-defined datatype using <<Code> can indicate whether the list is an internal
list (i.e. specified in the schema), or external (i.e. not specified in the schema). Thisis
done using the invariant ‘ ValidationbyTable . Datatype2b Code is an enumeration of
which one of the Enumerated V alues has to be chosen in the instance.

* Anenumerated valueis constrained within alist of possible values.

» Thevauesfor the enumerated items are taken from the UML initial value given to each
of the UML enumerated attributes.

UML SWIFT Standards XML instance

Class contains an enumeration of possible SWIFT Standards XML element contains the
values chosen value

Instance:

<A>

<attr 1>Enuner at edVal ue2</attr1>
<at tr 2>Anyt hi ngGoesHer e</ attr 2>
</ A>

Schema:

Copyright © SW.I1.F.T. s.c., 2001 — All rights reserved. The information herein is confidential and the
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<l-- <<nessage>> A -->
<xs:el enment nane="A" type="A"/>

<l-- class: A -->
<xs: conpl exType nanme="A">
<XS:sequence>
<xs:el enment nane="attrl1" type="xs: Datatype2b_Code"/>
<xs:el enent nanme="attr2" type="xs:Datatype2a_Code "/>
</ xs: sequence>
</ xs: conpl exType>

<xs:si npl eType nane="Dat at ype2b_Code" >
<xs:restriction base="xs:string">
<xs:enuneration val ue="Enuner at edVal uel"/ >
<xs:enuneration val ue="Enuner at edVal ue2"/ >
<xs:enuneration val ue="Enuner at edVal ue3"/ >
</xs:restriction>
</ xs:sinpl eType>

<xs:si npl eType nane="Dat at ype2a_Code" >
<xs:restriction base="xs:string">
</xs:restriction>

</ xs: si npl eType>

2.3.1.3.3 Data type using representation class <<ldentifier>>

<<lIdentifier>>
Datatype3a_ldentifier

%\ alidationby Table()

<<Message>> <<lIdentifier>>
A Datatype3b_Identifier
Bfattrl : Datatype3b_ldentifier EPEnumeratedvaluel
BEattr2 : Datatype3a_ldentifier E¥Enumeratedvalue2
E¥EnumeratedVvalue3
Properties:

» Each user-defined datatype using <<Identifier> can indicate whether thelist isan
internal list (i.e. specified in the schema), or external (i.e. not specified in the schema).
Thisisdone using theinvariant ‘ValidationbyTable' . Datatype3b_Identifier isan
enumeration of which one of the Enumerated V a ues has to be chosen in the instance.

* Anenumerated valueis constrained within alist of possible values.

» Thevaluesfor the enumerated items are taken from the UML initial value given to each

of the UML enumerated attributes.

Copyright © SW.I1.F.T. s.c., 2001 — All rights reserved. The information herein is confidential and the
recipient will not disclose it to third parties without the written permission of SW.I.F.T.




212

213
214
215
216
217

218
219

220
221
222
223
224

225
226

Confidentiality: public
SWIFT Standards XML design rules Date: Sep 52001
SWIFTStandards XML _v2_3c Page 13

UML SWIFTStandards XML instance

Class contains an enumeration of possible SWIFT Standards XML element contains the
values chosen value

Instance:

<A>
<attr 1>Enuner at edVal ue2</attr 1>
<at tr 2>Anyt hi ngGoesHer e</ attr 2>
</ A>

Schema:

<l-- <<nessage>> A -->
<xs: el enent nane="A" type="A"/>

<l-- class: A-->
<xs: conpl exType nanme="A">
<XS:sequence>
<xs: el enent nane="attrl1" type="xs:Datatype3b Identifier"/>
<xs:el enent nane="attr2" type="xs:Datatype3a_ldentifier "/>
</ xs: sequence>
</ xs: conpl exType>

<xs:sinpl eType nanme="Dat atype3b_ldentifier">
<xs:restriction base="xs:string">
<xXxs:enuneration val ue="Enuner at edVal uel"/ >
<xs:enuneration val ue="Enuner at edVal ue2"/ >
<xs:enuneration val ue="Enuner at edVal ue3"/ >
</xs:restriction>
</ xs:si npl eType>

<xs:sinpl eType nanme="Dat atype3a_ldentifier">
<xs:restriction base="xs:string">
</xs:restriction>

</ xs:sinpl eType>

Copyright © SW.I1.F.T. s.c., 2001 — All rights reserved. The information herein is confidential and the
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226
227

228 2.3.1.3.4 Data type using representation class <<Rate>>

229

<<Message>> <<enumeration>>

A <<Rate>> RateBase
: Datatype8 Rate (from M2 Representation)
Efattr1 : Datatype8_Rate BiPercent : string
E&lPromille : string

230
231  Properties.
232 + Sincethe representation class Rate (see metamodel) has an attribute with a type named
233 RateBase which is stereotyped as being a <<XMLAttribute>>, the corresponding
234 Schema defines for el ement <attr1> an attribute named ‘ratebase’ with a enumerated list
235 of values a specified in the Class ‘ RateBase'.

236 + Anenumerated valueis constrained within alist of possible values.

237 + Thevaluesfor the enumerated items are taken from the UML initial value given to each
238 of the UML enumerated attributes.

239

240

241 Instance:

242 | <A>

243 <attrl ratebase="Percent”>95.6</attr1>
244 | </ A>

245

246  Schema
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<l-- <<nessage>> A -->
<xs:el enment nane="A" type="A"/>

<l-- class: A -->
<xs: conpl exType nanme="A">
<XS:sequence>
<xs:el enent nane="attrl1" type="xs:Datatype8 Rate"/>
</ xs: sequence>
</ xs: conpl exType>

<xs: conpl exType nane="Dat at ype8 Rat e" >
<xs: si npl eCont ent >
<xs:restriction base="xs:deciml">
<xs:attribute nane="ratebase" type="RateBase"/>
</xs:restriction>
</ xs: si npl eCont ent >
</ xs: conpl exType>

<xs: si npl eType nane="Rat eBase" >
<xs:restriction base="xs:string">
<Xs:enuneration val ue="Percent"/>
<xs:enuneration value="Promlle"/>
</xs:restriction>
</ xs: si npl eType>

2.3.1.3.5 Data type using representation class <<Amount>>

<<Message>> <<Amount>>
A Datatype4_Amount

E¥attr1 : Datatype4_Amount

Properties:

» Since the representation class Amount (see metamodel) has an attribute with atype
named CurrencyCode which is stereotyped as being a <<XMLAttribute>>, the
corresponding Schema should define for element <attr1> an attribute named
‘currencyCode’ with aenumerated list of values a specified in the Class
‘CurrencyCode’ . However in this case, since we do not own thislist (owned by 1S0), it
is considered to be an external list to avoid having to update the standard each time one
of the values of the code list changes. Hence the XML attribute must appear in the
instance (to avoid ambiguity), but the content is NOT validated by Schema.
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Instance:

<A>
<attrl currencyCode="USD’'>95. 6</attr1>
</ A>

Schema:

<l-- <<nessage>> A -->
<xs: el enent nane="A" type="A"/>

<l-- class: A-->
<xs:conpl exType nane="A">
<Xs:sequence>
<xs: el enent nane="attrl1" type="xs: Datatyped4_ Amount"/>
</ xs: sequence>
</ xs: conpl exType>

<xs: conpl exType nane="Dat at ype4_Anount " >
<xs: si npl eCont ent >
<xs:restriction base="xs:decinmal">
<xs:attribute nanme="currencyCode" type="CurrencyCode"/>
</xs:restriction>
</ xs: si npl eCont ent >
</ xs: conpl exType>

<xs: si npl eType nane="CurrencyCode" >
<xs:restriction base="xs:string">
</xs:restriction>

</ xs:si npl eType>

2.3.1.3.6 Data type using representation class <<Indicator>>

<<Message>>
A <<lIndicator>>
Efattr1 : Datatype5_Indicator DatatypeS_Indicator
Properties:

* A datatype stereotyped by representation class <<Indicator>> indicates that the attribute
must have a boolean value (true or false).
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Instance:

<A>
<attrl>true</attril>
</ A>

Schema:

<l-- <<nessage>> A -->
<xs: el enent nane="A" type="A"/>

<l-- class: A-->
<xs:conpl exType nane="A">
<Xs:sequence>
<xs: el enent nane="attrl1" type="xs: Datatype5_ |ndicator"/>
</ xs: sequence>
</ xs: conpl exType>

<xs:si npl eType nane="Dat at ype5_| ndi cat or" >
<xs:restriction base="xs:bool ean">
</xs:restriction>

</ xs:si npl eType>

2.3.1.3.7 Data type using representation class <<Text>>

<<Message>>
A

EHattr1 : Datatype7_Text

<<Text>>
Datatype7_Text

Instance:

<A>
<attrl>any narrative text</attrl1>
</ A>

Schema:
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<l-- <<nessage>> A -->

<xs: el enent nane="A" type="A"/>

<l-- class: A -->
<xs: conpl exType nanme="A">
<XS:sequence>
<xs:el enent nane="attrl1" type="xs:Datatype7_Text"/>
</ xs: sequence>
</ xs: conpl exType>

<xs: conpl exType nane="Dat at ype7_Text">
<xs: si npl eCont ent >
<xs:restriction base="xs:string">
<xs:attribute nane="I| anguageCode" type="xs:|anguage"/>
</xs:restriction>
</ xs: si npl eCont ent >
</ xs: conpl exType>

2.3.1.3.8 Data type using representation class <<DateTime>>

<<Message>>
A <<DateTime>>
E¥attrl : Datatype6_DateTime Datatype6_DateTime
Properties.

* Representation class ‘DateTime’ has a meta attribute Format which is stereotyped
<<XMLType>>. This means that any datatype that is using representation class
<<DateTime>> hasto indicate from which XML primitive datatype it is restricting.

» Suppose an additional constraint is added namely that the date should be equal or later
than January first, 2002.

Instance:

<A>
<attr1>2002-11-23</attri1>
</ A>
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Schema:

<l-- <<nessage>> A -->

<xs:el enent nane="A" type="A"/>

<l-- class: A-->
<xs: conpl exType nanme="A">
<XS:sequence>
<xs:el enment name="attr1" type="xs: Datatype6_DateTi me"/>
</ xs: sequence>
</ xs: conpl exType>

<xs:si npl eType nane="Dat at ype6_Dat eTi me" >>
<xs:restriction base="xs:dateTi me">
<xs: m nl ncl usi ve val ue="2002-01-01T00: 00: 00"/ >
</xs:restriction>
</ xs: si npl eType>

2.3.1.4 Enumerated types

2.3.1.4.1 Basic pattern

* Inthe example below, two different types can play rolel: either Attl or Att2.

* |Inthe SWIFTStandards XML representation, a SWIFT Standards XML attributeis
introduced to express the actual type.

<<message>>

Q

+rolel

<<MessageComponent>>
J

<<MessageComponent>>| |<<MessageComponent>>
H I

Attl : Max35_Text Att2 : Max35_Text
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Instance:

<Q xm ns="urn: swi ft:xsd: $Q' xm ns: xsi ="htt p://ww. w3. or g/ 2001/ XM_Schemra-

i nst ance" >
<rolel xsi:type="H'>
<Att 1>datal</Att 1>
</rol el>

</

or

<Q xm ns="urn:swi ft:xsd: $Q' xmnl ns: xsi
i nstance" >
<rolel xsi:type="1">
<At t 2>dat a2</ Att 2>
</rol el>

</ Q>

"http://ww. w3. org/ 2001/ XM_Schena-

Schema:

<?xm version="1.0" encodi ng="UTF-8""?>

<l--Schema version 2.2 - Generated by SW FTSt andards Wrkstation
(build:R2.2.0.10) on Sep 07 15:58:10-->

<xs:schema xm ns: xs="http://ww. w3. or g/ 2001/ XM_Schema"

el ement For mDef aul t ="qual i fi ed" xm ns="urn:sw ft: xsd: $Q'

t ar get Namespace="urn: swi ft: xsd: $Q' >

<xs: el enent nane="Docunent" type="Docunent"/>

<xs: conpl exType nanme="Docunent">
<XxS:sequence>

<xs: el enent nane="Q' type="Q'/>
</ xs: sequence>
</ xs: conpl exType>

<xs: conpl exType name="Q'>
<XS:sequence>

<xs: el enent nane="rol el" type="J"/>
</ xs: sequence>
</ xs: conpl exType>

<xs:conpl exType nane="H'>
<xs: conmpl exCont ent >
<xs: extensi on base="J">
<XS:sequence>
<xs: el enent nane="Att1" type="Max35_ Text"/>
</ xs: sequence>
</ xs: ext ensi on>
</ xs: conpl exCont ent >
</ xs: conpl exType>

<xs: conpl exType name="J" abstract="true"/>

<xs: conpl exType name="I|">
<xs: conpl exCont ent >
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<Xs: extension base="J">
<Xs:sequence>

<xs: el enent nane="Att2" type="Max35_Text"/>

</ xs: sequence>
</ xs: ext ensi on>

</ xs: conpl exCont ent >
</ xs: conpl exType>

<xs: si npl eType nane="Max35_ Text">
<xs:restriction base="xs:string">
<xs:length val ue="35"/>
</xs:restriction>
</ xs: si npl eType>

</ xs: schemn>

2.3.1.4.2 Re-use pattern

<<message>>
Al

+rolel

<<MessageComponent>>
B

<<MessageComponent>>| | <<MessageComponent>>
C G

Attl : Max35_Text

<<MessageComponent>>
H

<<MessageComponent>>
I

Att2 : Max35_Text

Att3 : Max35_Text
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398
399
400 Instance:

401 | <Al xm ns="urn:sw ft:xsd: $AL"
402 | xm ns: xsi ="http://ww. w3. or g/ 2001/ XM_Schena- i nst ance" >

403 <rol el xsi:type="C'>
404 <Att 1>dat al</Att 1>
405 </rol el>

406 | </ Al1>

407 or

408 | <Al xm ns="urn:sw ft:xsd: $A1"
409 | xm ns: xsi="http://www. w3. or g/ 2001/ XM_Schena- i nst ance" >

410 <rol el xsi:type="H'>
411 <At t 2>dat a2</ Att 2>
412 </rol el>

413 | </ A1>

414  or

415 | <A1 xm ns="urn:sw ft:xsd: $AL"
416 | xm ns: xsi="http://ww. w3. or g/ 2001/ XM_Schema- i nst ance" >

417 <rol el xsi:type="I1">
418 <At t 3>dat a3</ Att 3>
419 </rol el>

420 | </ A1>

421

422

423  Schema

424 | <?xml version="1.0" encodi ng="UTF-8" ?>

425 | <! --Schema version 2.2 - Generated by SWFTSt andards Workstation
426 | (build:R2.2.0.10) on Sep 07 15:58:10-->

427 | <xs:schema xm ns:xs="http://ww.w3. or g/ 2001/ XM_Schena"

428 | el enent For nDef aul t ="qual i fi ed" xm ns="urn:sw ft:xsd: $A1"

429 | target Namespace="urn: swift:xsd: $A1" >

430 | <xs:el enent nane="Docunent" type="Docunent"/>

431

432 | <xs: conpl exType name="Document ">
433 <xs:sequence>

434 <xs: el ement name="Al" type="Al"/>
435 </ xs: sequence>

436 | </ xs: conpl exType>

437

438 | <xs: conpl exType name="Al">

439 <xs:sequence>

440 <xs: el ement name="rol el" type="B"/>
441 </ xs: sequence>

442 | </ xs: conpl exType>

443

444 | <xs: conpl exType nanme="G' abstract="true">
445 <xs: conpl exCont ent >

446 <xs: ext ensi on base="B"/>

447 </ xs: conpl exCont ent >

Copyright © SW.I1.F.T. s.c., 2001 — All rights reserved. The information herein is confidential and the
recipient will not disclose it to third parties without the written permission of SW.I.F.T.



449
450
451
452
453

455
456
457
458
459
460
461
462
463
464
465
466
467
468
469
470
471
472
473
474
475
476
a77
478
479
480
481
482
483

485
486
487
488
489

490

Confidentiality: public
SWIFTStandards XML design rules Date: Sep 52001
SWIFT Standards XML_v2 3c Page 23

</ xs: conpl exType>

<xs: conpl exType name="B" abstract="true"/>

<xs: conpl exType nanme="C'>
<xs: conmpl exCont ent >
<xs: extensi on base="B">
<Xs:sequence>
<xs: el enent nane="Att1" type="Max35_ Text"/>
</ xs: sequence>
</ xs: ext ensi on>
</ xs: conpl exCont ent >
</ xs: conpl exType>

<xs: conpl exType name="I|">
<xs: conmpl exCont ent >
<xs: extensi on base="G'>
<XS:sequence>
<xs: el enent nane="Att3" type="Max35_Text"/>
</ xs: sequence>
</ xs: ext ensi on>
</ xs: conpl exCont ent >
</ xs: conpl exType>

<xs: conpl exType name="H'>
<xs: conmpl exCont ent >
<xs: extensi on base="G'>
<XS:sequence>
<xs: el enent nane="Att2" type="Max35_ Text"/>
</ xs: sequence
</ xs: ext ensi on>
</ xs: conpl exCont ent >
</ xs: conpl exType>

<xs: si npl eType nanme="Max35_Text">
<xs:restriction base="xs:string">
<xs:length val ue="35"/>
</xs:restriction>

</ xs:si npl eType>

</ xs: schemn>
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2.3.2 Class

UML XML instance

Class name with arole name Role becomes an element. The class itself
has no corresponding SWIFT Standards
XML element.

Class name without a role name: The class name becomes the

e Theclassisaggregated but the role nameis not SWIFTStandards XML element name

given; or
*  The class has the stereotype <<message>>

<<Message>>
A

Bfatt1 : Max35_Text

Instance:

<A xm ns="urn: swi ft:xsd: $A" xm ns: xsi ="http://ww. w3. or g/ 2001/ XM_Schema-
i nstance">

<attl>data</attl>
</ A>

Schema:

<?xm version="1. 0" encodi ng="UTF-8""?>
<l--Schema version 2.2 - Generated by SW FTSt andards Wrkstation
(build:R2.2.0.10) on Sep 05 16:21:43-->
<xs:schema xm ns: xs="http://ww. w3. or g/ 2001/ XM_.Schema"
el enent For nDef aul t ="qual i fi ed" xm ns="urn:sw ft:xsd: $A"
t ar get Namespace="urn: swi ft: xsd: $A" >
<xs: el enent nane="Docunent" type="Docunent"/>

<xs: conpl exType nanme="Docunent">
<XS:sequence>
<xs:el enent nane="A" type="A"/>
</ xs: sequence>
</ xs: conpl exType>

<xs:conpl exType nane="A">
<XS:sequence>
<xs: el enent nane="att1" type="Max35_Text"/>
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</ xs: sequence>
</ xs: conpl exType>

<xs: si mpl eType nane="Max35_ Text">
<xs:restriction base="xs:string">
<xs:length val ue="35"/>
</xs:restriction>
</ xs:si npl eType>

</ xs: schema>

2.3.3 Simple composition

= A parent-child relationship between two classesis expressed by arole;

» The parent-class maps to a SWIFT Standards XML element with its name as the tag
(see pattern “class name without arole”);

» Therole of the child-class maps to a SWIFT Standards XML element tag. The child
classis not mapped.

UML SWIFTStandards XML instance
Parent class See “Class’ pattern
Child class SWIFTStandards XML element with role

name as tag. This element is contained
within the parent element

<<Message>> +rolel <<MessageComponent>>
B — P

Efatt1 : Max35_Text

Instance:

<B xm ns="urn: swi ft:xsd: $B" xm ns: xsi ="http://ww. w3. or g/ 2001/ XM_Schema-
i nstance" >
<rol el>
<attl>data</attl>
</rol el>
</ B>

Schema:

<?xm version="1. 0" encodi ng="UTF-8""?>

<l--Schema version 2.2 - Generated by SW FTSt andards Wrkstation
(build:R2.2.0.10) on Sep 05 16:21:43-->

<xs: schema xm ns: xs="http://ww. w3. or g/ 2001/ XM_.Schema"

el ement For mDef aul t ="qual i fi ed" xm ns="urn:sw ft: xsd: $B"

t ar get Namespace="urn: sw ft: xsd: $B" >
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552

553 | <xs:el enent name="Docunent" type="Docunent"/>

554

555 | <xs: conpl exType nanme="Docunent">

556 <xs:sequence>

557 <xs: el ement name="B" type="B"/>

558 </ xs: sequence>

559 | </ xs: conpl exType>

560

561 | <xs:conpl exType nane="B">

562 <XS:sequence>

563 <xs:el ement nane="rol el" type="P"/>

564 </ xs: sequence>

565 | </ xs:conpl exType>

566

567 <xs:conpl exType nane="P">

568 <XS:sequence>

569 <xs: el ement name="att1" type="Max35_ Text"/>

570 </ xs: sequence>

571 | </ xs:conpl exType>

572

573 | <xs:sinpl eType name="Max35_Text">

574 <xs:restriction base="xs:string">

575 <xs: | ength val ue="35"/>

576 </ xs:restriction>

577 | </ xs: sinpl eType>

578

579 | </ xs: schema>

580

581

582 2.3.4 Class attributes

583 » A classcan also contain attributes,
584 » A classattribute is described using a name and atype;
585 = By default ,the first SWIFT Standards XML child elements within its parents are the
586 attributes, followed by the roles. However, you can define the sequence of all the
587 child elements belonging to a class.
UML SWIFT Standards XML instance
Parent class See“Class’ pattern
Child class SWIFT Standards XML element with role name as
tag. This element is contained within the parent
element.
Class containing attributes SWIFTStandards XML elements with attribute name
astag.
This element is contained within the parent element.

588
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<<Message>> +rolel <<MessageComponent>>
D - E
Efatt1 : TrueFalse_Indicator Efatt2 : Max35_Text
Instance:

<D xm ns="urn: sw ft:xsd: $D" xm ns: xsi ="http://ww. w3. or g/ 2001/ XM_Schema-
i nst ance" >
<att1>fal se</attl>
<rol el>
<att 2>dat a2</ att 2>
</rol el>
</ D>

Schema:

<?xm version="1. 0" encodi ng="UTF-8"?>

<l--Schema version 2.2 - Generated by SW FTSt andards Wrkstation
(build:R2.2.0.10) on Sep 05 16:21:43-->

<xs: schema xm ns: xs="http://ww. w3. or g/ 2001/ XM_.Schema"

el enent For nDef aul t ="qual i fi ed" xm ns="urn:sw ft:xsd: $D"

t ar get Namespace="urn: swi ft: xsd: $D">

<xs: el enent nane="Docunent" type="Docunent"/>

<xs: conpl exType nane="Docunent ">
<Xs:sequence>
<xs: el enent nane="D' type="D'/>
</ xs: sequence>
</ xs: conpl exType>

<xs:conpl exType nane="D"'>
<XS:sequence>
<xs: el enent nane="att1" type="TrueFal se_Indicator"/>
<xs: el enent nane="rol el" type="E"/>
</ xs: sequence>
</ xs: conpl exType>

<xs: conpl exType name="E">
<Xs:sequence>
<xs: el enent nane="att2" type="Max35_Text"/>
</ xs: sequence>
</ xs: conpl exType>

<xs: si npl eType nanme="Max35_Text">
<xs:restriction base="xs:string">
<xs:length val ue="35"/>
</xs:restriction>
</ xs:si npl eType>

<xs: si npl eType nane="TrueFal se_| ndi cat or">
<xs:restriction base="xs: bool ean"/>
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</ xs:si npl eType>

</ xs: schema>

2.3.4.1 Element order

To manage the order in which XML elements are generated from a given UML model, each
UML attribute and role (automatically or manually) gets assigned a sequence number (see
previous schema and instance).

<<Message>> +role1 <<MessageComponent>>
D — E
BHatt1 : TrueFalse_Indicator \ |B8latt2 : Max35_Text
\
\ \

seq number
of attl: 1

seq humber
of rolel: 2

2.3.5 Composition of vectorial attributes (Collections)

* Thecardinality expresses the number of occurrences of elements. The default valueis
1, inwhich case it can be omitted; elseit isrepresented asarangee.g0. . * .

» Usearange-cardinality to express a collection of elements, which can be represented
either as a collection of attributes or roles. In the example below, C contains a
collection of A’s expressed as attributes (att3) and a collection of Bs expressed as roles
(rolel).

» Schemas can validate exactly the cardinality.

Cardinality Description Schema representation
1 Exactly one  Element name="A"
0.1 Opt i onal Element name="A" minOccurs="0"
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maxOccurs="1"

0..n Any number  Element name="A" minOccurs="0"
of maxOccurs="unbounded”
occurrences

1..n At least one Element name="A" minOccurs="1"

maxOccurs="unbounded”

1..4 From1l to 4  Element name="A” minOccurs="1"

maxOccurs="4"

0..3 From0 to 3  Element name="A” minOccurs="0"

maxOccurs="3"

<<message>> +rolel/ <<MessageComponent>>
C o B
att3 [0..4] : Max35_Text 0..* |att5 : DateTime
Instance :

<C xm ns="urn: swi ft: xsd: $C' xm ns: xsi ="htt p: // ww. w3. or g/ 2001/ XM_Schema-
i nstance">

<att 3>dat ala</ att 3>

<at t 3>dat alb</ att 3>

<rol el>

<att5>2001-01-01</ att5>

</rol el>

</ C

Schema:

<?xm version="1.0" encodi ng="UTF-8""?>

<l--Schema version 2.2 - Generated by SW FTSt andards Wrkstation
(build:R2.2.0.10) on Sep 07 13:40:40-->

<xs:schema xm ns: xs="http://ww. w3. or g/ 2001/ XM_.Schema"

el ement For mDef aul t ="qual i fi ed" xm ns="urn:sw ft: xsd: $C"

t ar get Namespace="urn: swi ft: xsd: $C'>

<xs: el enent nane="Docunent" type="Docunent"/>

<xs: conpl exType nanme="Docunent">
<XS:sequence>

<xs:el enent nane="C' type="C'/>
</ xs: sequence>
</ xs: conpl exType>

<xs: conpl exType nane="C'>
<Xs:sequence>
<xs: el enent nane="att3" type="Max35_Text" m nCccurs="0" nmaxCccurs="4"/>
<xs: el enent nane="rol el" type="B" mi nCccurs="0" maxCccurs="unbounded"/ >
</ xs: sequence>
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</ xs: conpl exType>

<xs:conpl exType nane="B">
<XS:sequence>
<xs: el enent nane="att5" type="xs:dateTine"/>
</ xs: sequence>
</ xs: conpl exType>

<xs: si npl eType nane="Max35_ Text">
<xs:restriction base="xs:string">
<xs:length val ue="35"/>
</xs:restriction>
</ xs:si npl eType>

</ xs: schema>
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2.3.6 Inheritance

It is possible to re-use business elements by specializing existing elements. This process -
also called virtual containment - impacts element order and generated Schemas.

* |nthe example below the business element H contains an attribute att1. The
business element I, which re-uses H, contains att2 and att1; the latter attributeis
inherited from H. The business element J, which re-uses |, contains att3, att2 and
attl; the last two attributes being inherited from | respectively H.

» Thismeansthat acontainer N containing H, can also contain |, as| “is-a’ H; etc...
Thisprocessis

<<MessageComponent>>
<<message>> +rolel H
i attl : Max35_Text

LD
<<MessageComponent>>
I

att2 : Max35_Text

A
A
T

<<MessageComponent>>
J

att3 : Max35_Text

Instance:

<N xm ns="urn: swi ft:xsd: $N' xm ns: xsi ="http://ww. w3. or g/ 2001/ XM_Schema-
i nstance" >
<rolel xsi:type="H'>
<attl>datal</att1>
</rol el>
</ N>

or

<N xm ns="urn: swi ft:xsd: $N' xm ns: xsi ="htt p: // ww. w3. or g/ 2001/ XM_Schema-
i nstance">
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<rolel xsi:type="I">

<attl>datal</attl>
<att 2>dat a2</ att 2>
</rol el>
</ N>

or

<N xm ns="urn: swi ft:xsd: $N' xm ns: xsi ="http://ww. w3. or g/ 2001/ XM_Schema-
i nstance" >
<rolel xsi:type="J">
<attl>datal</att1>
<att 2>dat a2</ att 2>
<att 3>dat a3</att 3>
</rol el>
</ N>

Schema:

<?xm version="1.0" encodi ng="UTF-8""?>

<l--Schenma version 2.2 - Generated by SWFTSt andards Wrkstation
(build:R2.2.0.10) on Sep 07 13:40:40-->

<xs:schema xm ns: xs="http://wwmw. w3. or g/ 2001/ XM_Schema"

el enent For nDef aul t ="qual i fi ed" xm ns="urn:sw ft:xsd: $N'

t ar get Nanmespace="urn: swi ft: xsd: $N'>

<xs: el enent nane="Docunent" type="Docunent"/>

<xs: conpl exType nane="Docunent ">
<XS:sequence>

<xs: el enent nane="N' type="N'/>
</ xs: sequence>
</ xs: conpl exType>

<xs: conpl exType nanme="N'>
<XS:sequence>

<xs: el enent nane="rol el" type="H'/>
</ xs: sequence>
</ xs: conpl exType>

<xs: conpl exType name="I|">
<xs: conmpl exCont ent >
<xs: extensi on base="H'>
<XS:sequence>
<xs: el enent nane="att2" type="Max35_Text"/>
</ xs: sequence>
</ xs: ext ensi on>
</ xs: conpl exCont ent >
</ xs: conpl exType>

<xs:conpl exType nane="H'>
<Xs:sequence>
<xs:el enent nane="att1" type="Max35_Text"/>
</ xs: sequence>
</ xs: conpl exType>
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<xs: conpl exType nanme="J">
<xs: conmpl exCont ent >
<xs: extensi on base="1">
<XS:sequence>

<xs: el enent nane="att 3"

</ xs: sequence>

</ xs: ext ensi on>
</ xs: conpl exCont ent >
</ xs: conpl exType>

type="Max35_Text"/>

<xs: si npl eType nanme="Max35_Text">
<xs:restriction base="xs:string">

<xs:length val ue="35"/>
</xs:restriction>
</ xs:si npl eType>

</ xs: schemn>

Notes:

» |nherited attributes appear first;

» Inheritanceis cumulative: always add attributes, never remove them;

= Itisan error in the pattern to redefine an attribute that already existsin a base class.

» XML schemas do not support multiple inheritance.

2.3.7 Enumerated roles using XOR invariant

H3

<<message>>

®r1 xor r2()

K\

+q

|

<<MessageComponent>>
H1

BHatt1 : Max35_Text

Instance:

+r2

<<MessageComponent>>
H2

BHatt2 : Max35_Text
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<H3 xm ns="urn: swi ft:xsd: $H3"

xm ns: xsi ="http://ww. w3. org/ 2001/ XM_Schemna- i nst ance" >
<r1>
<attl>datal</att1l>

</ri1>

</ H3>

or

<H3 xm ns="urn:sw ft:xsd: $H3"

xm ns: xsi ="http://ww. w3. org/ 2001/ XM_Schena- i nst ance" >
<r 2>
<att2>dat a2</ att 2>

</[r2>

</ H3>

Schema:

<?xm version="1.0" encodi ng="UTF-8""?>

<l--Schenma version 2.2 - Generated by SWFTSt andards Wrkstation
(build:R2.2.0.10) on Sep 07 16:55:10-->

<xs:schema xm ns: xs="http://wwmw. w3. or g/ 2001/ XM_Schema"

el enent For nDef aul t ="qual i fi ed" xm ns="urn:sw ft: xsd: $H3"

t ar get Nanmespace="urn: sw ft: xsd: $H3" >

<xs: el enent nane="Docunent" type="Docunent"/>

<xs: conpl exType nane="Docunent ">
<XS:sequence>

<xs: el enent nanme="H3" type="H3"/>
</ xs: sequence>
</ xs: conpl exType>

<xs: conpl exType name="H3">
<XS:sequence>
<xs: choi ce>
<xs:el enent nane="r1" type="H1"/>
<xs: el enent nanme="r2" type="H2"/>
</ xs: choi ce>
</ xs: sequence>
</ xs: conpl exType>

<xs: conpl exType name="H2">
<XS:sequence>
<xs: el enent nane="att2" type="Max35_Text"/>
</ xs: sequence>
</ xs: conpl exType>

<xs: conpl exType name="H1">
<Xs:sequence>
<xs: el enent nane="att1" type="Max35_Text"/>
</ xs: sequence>
</ xs: conpl exType>

<xs: si npl eType nanme="Max35_Text">
<xs:restriction base="xs:string">
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<xs: |l ength val ue="35"/>

</ xs:restriction>

</ xs:si npl eType>

</ xs: schema>

Note: multiplicity for enumerated rolesis treated as follows:

UML UML Schema notation means

notation | notation

ri r2 minOccurs="0" rl or r2 may be present,

0.1 0.1 maxOccurs="1" but not both. This means
both may be absent as
well.

rl r2 minOccurs="0" rl or r2 may be present up

0..n 0..n maxOccurs="unbounded” to ntimes, but not both.
This means both may be
absent as well.

rl r2 - rl or r2 must be present,

1 1 but not both (= XOR).

ri r2 minOccurs="1" rl or r2 must be present

1l.n 1.n maxOccurs="unbounded” | up to ntimes, but not both
(= XOR).

rl r2 A choice between r1 may be present upton

0..n 1.n times or r2 must be

<xsd:element name= «rl
» With

minOccurs="0"
maxOccurs=" unbounded”

and
<xsd:element name= « r2»

minOccurs="1"
maxOccurs="unbounded”

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

Note: some rules regarding the XOR in UML:

* Any XML name may be given to the operation
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* the XOR operation has to be declared in a specific way in its “operation
specification box”.

* |tisnot allowed to make an XOR between arole of the current class and arole of a
sub- or superclass.

* The XOR invariant only applies to the roles mentioned in the XOR. Consequently,
some roles may not be part of the XOR. Hence when roles are added, they are not
part of the XOR until they are also added in the XOR invariant.

2.3.8 Enumerated attributes using XOR invariant

<<Message>>
S

attl : Max35_Text
att2 : Max35_Text

<<inv>> attlxoratt2()

<S xm ns="urn: swi ft:xsd: $S" xm ns: xsi ="htt p://ww. w3. or g/ 2001/ XM_Schema-
i nstance">

<attl>datal</att1l>
</ S>

or

<S xm ns="urn: swi ft: xsd: $S" xm ns: xsi ="htt p://ww. w3. or g/ 2001/ XM_Schemra-
i nstance">

<att2>data2</att2>
</ S>

Schema:

<?xm version="1. 0" encodi ng="UTF-8"?>

<l--Schema version 2.2 - Generated by SW FTSt andards Wrkstation
(build:R2.2.0.10) on Sep 07 16:55:10-->

<xs: schema xm ns: xs="http://ww. w3. or g/ 2001/ XM_.Schema"

el ement For mDef aul t ="qual i fi ed" xm ns="urn:sw ft: xsd: $S"

t ar get Nanmespace="urn: swi ft: xsd: $S">

<xs: el enent nane="Docunent" type="Docunent"/>

<xs: conpl exType nanme="Docunent">
<Xs:sequence>

<xs:el enent nane="S" type="S"/>
</ xs: sequence>
</ xs: conpl exType>

<xs:conpl exType nane="S">
<XS:sequence>
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<xs: choi ce>
<xs:el enent nane="att1" type="Max35_Text"/>
<xs:el enent nane="att2" type="Max35_Text"/>
</ xs: choi ce>

</ xs: sequence>

</ xs: conpl exType>

<xs: si npl eType nanme="Max35_Text">
<xs:restriction base="xs:string"
<xs: |l ength val ue="35"/>
</xs:restriction>
</ xs:si npl eType>

</ xs: schema>

Note: some rules regarding the XOR in UML.:
* Anyvaid XML name may be given to the operation

» the XOR operation has to be declared in a specific way in its “operation
specification box”.

* |tisnot allowed to make an XOR between an attribute of the current class and an
attribute of a sub- or superclass.

* The XOR invariant only applies to the attributes mentioned in the XOR.
Consequently, some attributes within the class may not be part of the XOR. Hence
when attributes are added to the class, they are not part of the XOR until they are
also added in the XOR invariant.

2.3.9 Enumerated roles and attributes using <<choice>> stereotype

This pattern models a choice between roles and/or attributes.

All roles between the superclass containing the <<choice>> stereotype and its subclasses
are part of the choice, aswell as all attributes in the superclass. Consequently, when arole/
attribute is added, it becomes automatically part of the choice (as opposed to the XOR
invariant pattern where a new role/ attribute does not automatically become part of the
choice). When arole/ attribute is removed, it is automatically removed from the choice.
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<<message>>
G

+rolel

Gl

<<ChoiceComponent>>

Eflatt1 : Max35_Text

J C

+rl

<<MessageComponent>>
H1

EfiName : Max35_Text

Instance:

+r2

<<MessageComponent>>
H2

EEAddress : Max35_Text

<G xm ns="urn:sw ft:xsd: $G' xm ns: xsi
i nst ance" >

<attl>datal</attl>
</ G

"http://ww. w3. org/ 2001/ XM_Schena-

or

<G xm ns="urn:sw ft:xsd: $G' xm ns: xsi
i nst ance" >
<rl>
<Name>dat a2</ Nanme>
</ri1>
</ &

"http://ww. w3. org/ 2001/ XM_Schena-

or

<G xm ns="urn:sw ft:xsd: $G' xnl ns: xsi
i nst ance" >
<r2>
<Addr ess>dat a3</ Addr ess>
</[r2>
</ &

"http://ww. w3. org/ 2001/ XM_Schena-
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Schema:

<?xm version="1. 0" encodi ng="UTF-8""?>

<l--Schenma version 2.2 - Generated by SWFTSt andards Wrkstation
(build:R2.2.0.10) on Sep 07 16:55:10-->

<xs: schema xm ns: xs="http://ww. w3. or g/ 2001/ XM_.Schema"

el enent For nDef aul t ="qual i fi ed" xm ns="urn:swi ft: xsd: $G'

t ar get Namespace="urn: swi ft: xsd: $G'>

<xs: el enent nane="Docunent" type="Docunent"/>

<xs: conpl exType nane="Docunent ">
<Xs:sequence>

<xs: el enent nane="G' type="G'/>
</ xs: sequence>
</ xs: conpl exType>

<xs:conpl exType nane="G'>
<XS:sequence>
<xs: choi ce>
<xs:el enent nane="att1" type="Max35_Text"/>
<xs:el enent nane="r1" type="H1"/>
<xs:el enent nane="r2" type="H2"/>
</ xs: choi ce>
</ xs: sequence>
</ xs: conpl exType>

<xs: conpl exType name="H1">
<XS:sequence>
<xs: el enent nane="Nane" type="Max35_ Text"/>
</ xs: sequence>
</ xs: conpl exType>

<xs: conpl exType name="H2">
<XS:sequence>
<xs: el enent nanme="Address" type="Max35_Text"/
</ xs: sequence>
</ xs: conpl exType>

<xs: si npl eType nanme="Max35_Text">
<xs:restriction base="xs:string">
<xs:length val ue="35"/>
</xs:restriction>

</ xs:si npl eType>

</ xs: schemn>

Note: the aggregation of a <<choice>> may not have a multiplicity. However the members
of a<<choice>> are allowed to have one. These multiplicities are treated as follows:
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UML UML Schema notation means

notation | notation

ri r2 minOccurs="0" rl or r2 may be present,
0.1 0.1 maxOccurs="1" but not both. This means
both may be absent as
well.
rl r2 minOccurs="0" rl or r2 may be present up
0..n 0..n maxOccurs=" unbounded” to n times, but not both.
This means both may be
absent aswell.
rl r2 - rl or r2 must be present,
1 1 but not both (= XOR).
ri r2 minOccurs="1" rl or r2 must be present
1l.n 1.n maxOccurs="unbounded” | up to ntimes, but not both
(= XOR).
rl r2 A choice between r1 may be present upton
0..n 1.n _ times or r2 must be
<xsd:element name= «r1l | yresent up to n times, but
» with not both (= XOR).

minOccurs="0"
maxOccurs="unbounded”

and
<xsd:element name= « r2»

minOccurs="1"
maxOccurs=" unbounded”

1031
1032
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3 Schema design rules

3.1 Common design rules and usage

*  Should only be used to validate the message (though this validation is limited if we
compare with pure software validation)

e Should not replace the UML model.

3.2 Schema Design rules

3.2.1 XML name clash support within the scope of a message

3.2.1.1 General behaviour of SWIFTStandards XML attributes

The schemawill be generated only for validation purposes.

3.2.1.2 Case 1: 2 UML role names are the same and have the same content
model

Thisisnot an issue, as those role names will be defined in two different complexTypes.

3.2.1.3 Case 2: 2 UML role or 2 attribute names are the same, and they have a
different content model

Thisisnot an issue for schemas as long as the roles or attributes belong to different classes.

3.2.1.4 Case 3: 2 UML attribute names are the same, and their respective
UML types are the same.

Same as[3.2.1.2

3.2.1.5 Case 4: A UML role name and a UML attribute name are the same

Thisisnot an issue for schemas as long as the role and attribute belong to different classes.
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3.2.1.6 Case 5: Two classes in different packages have the same name

As the name of the class will be used for naming the associated complexTypein the
schema, thisis NOT allowed.

3.2.2 XML schema features used in SWIFTStandards XML

3.2.2.1 Namespaces in XML schema and XML instances

SWIFT Standards XML schema and XML instances use four name spaces.

» thedefault (non qualified) namespace. All schema have their own default
namespace generated according to the following regular expression:
“urn:swift:xsd:$+". Where the “+” must be replaced by the message name possibly
prefixed by the collaboration name separated by a“.’.

= xs: W3C XML schema namespace (not used in instances)

» xsi: W3C XML schema-instance namespace

= atarget namespace (for schemaonly) which is the same as the default namespace.
Schema:

<schema
xmins="urn:swift:xsd:$NoticeOfExecution”
xmins:xs=" http://www.w3.0rg/2001/XMLSchema”

targetNamespace="urn:swift:xsd:$NoticeOfExecution>
Instance:

<NoticeOfExecution
xmins="urn:swift:xsd:$NoticeOfExecution”
xmins:xsi="http://www.w3.0rg/2001/XMLSchema-instance”

3.2.2.2 Schemalocation in the XML instance

The rootelement of the business payload carries the location (as an Universal Resource
Information) of the XML Schema, in the form of the XML attribute xsi:SchemaLocation.

It is not allowed to have xsi:SchemalLocation to appear in any element (much like xmins)
but only in the rootelelement of the business payload.

Instance:

<NoticeOfExecution xsi:schemalocation="file://file_path”>

3.2.2.3 XML facets on simple types

The following sections describe the facets that will be introduced in the XML schema.
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Those XML schema facets are based on the UML invariants which have been specified in
the UML model according to the section 3.4. Summary of UML invariants related to
schema production.

3.2.2.3.1 pattern

Pattern matching allows lexical validation on strings, which syntax can be described using
regular expressions, (commonly referred to as “ Perl expressions’).

This facet only appliesto strings.

The exact syntax of the allowed regular expressions is defined in appendix E of "XML
Schema Part 2: Datatypes’ (XML Schema' s W3C Recommendation May 2001).

For instance:

3.2.2.3.2 length, minLength, maxLength

XML schema allows restriction of the value space of any string value (i.e.: double, integer,
date etc are not affected) by using the following constraining facets:

= |ength
* minLength
=  maxLength
Those facets only apply on strings, and their values must be positive integer values.

For instance, a BankAddressis astring of 10 characters minimum and 40 characters
maximum:
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3.2.2.3.3 miniInclusive, maxInclusive, minExclusive, maxExclusive

XML schema allows restriction of the value space of any numerical value by using the
following constraining facets:

= mininclusive
= minExclusive
= maxinclusive
= maxExclusive

Those facets only apply to numerical values (Integer, Long, BigDecimal, Float, Double€)
and to time measurement related values (Date, Time,...) and their value must be constants
of the same type than the numeric value they apply to.

For instance, the financial instrument below must contain between 1 and 100000 securities:

3.2.2.3.4 enumeration

XML schema allows restriction of the value space of an enumeration by using the
enumeration constraining facet.

Thisfacet only appliesto enumerations, and their value must be part of the origina
enumeration from which they restrict.

For instance, aclass M containing an attribute b of type E1 with an XML Invariant
restricting the enumerated value to Value2:

<xs.complexType hame="M">
<xs.sequence>
<xs.element name = "b">
<xs.simpleType>
<xs.restriction base="E1">
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<xs.enumeration value ="Vaue2"/>
</xs.restriction>
</xs.simpleType>
</xs.element>
</xs:sequence>
</xs.complexType>
<xs.simpleType name = "E1">
<xs.restriction base = "xs:string">
<xs.enumeration value = "Vauel"/>
<xs.enumeration value = "Vaue2"/>
</xs:restriction>

</xs.simpleType>

3.2.2.3.5 totalDigits, fractionDigits

Fixed point decimal values need atotal Digits specification (i.e. the maximum number of
decimal digitsin values of datatypes derived from decimal: totalDigits), aswell asa
fractionDigits specification (i.e. the maximum number of decimal digitsin the fractional
part of values of datatypes derived from decimal: fractionDigits).

The value of the total Digits facet must be a positive integer.
The value of the fractionDigits facet must be a non-negative integer.

For instance, requiring a total Digits of 8 digits with 2 digits after the decimal point on an
amount would trandate to the following instance:

3.224
Nillable

To be used in conjunction with the XML-nil attribute. The Schema attribute nillable
specifies whether the instance can carry anil value. Default value is false.

In the following schema:
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Only the Quantity can carry anil value.

It should be noted that nillable is not afacet, but an attribute (as abstract, minOccurs,
maxOccurs, ...). Thisimpliesthat, in the schema's context, nillable applies to an element
(and not atype).

Therefore the nillable option should consequently not be encoded as an invariant on a class
inthe UML model. It will thus be set either at the attribute or role level (in which case the
corresponding element in the schema would be nillable).

In the XML instance document, the XML attribute nil can be used to indicate that an
element has no value.

Assuming the following schema:

An order-of-buy XML instance with no quantity of securities specified (as opposed to a
value of zero) will be expressed as.

Note that an aternative to not using the ‘nil’ XML-attribute is to omit the nill element. By
doing so we introduce an ambiguity between not specifying an optional element and
specifying an optional element which valueisnil.

3.3 Granularity of Schemas

There is one Schema per message.
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3.4 Summary of UML invariants related to schema production

Those invariants will be defined as user properties on methods having the <<inv>>
stereotypes, on the tab called XML Invariants.

XML facet

Applies on
UML type

Value of type

Schema example

pattern

String

Defined in Appendix E
of “XML Schema Part
2: Datatypes’

<xs:simpleType name=BIC">
<xs:restriction base='string’>
<xs:pattern value=' [a-
z{2,4}/>
</xs:restriction>
</xs:simpleType>

length

String

Non-negative integer

<xs:simpleType name=BIC">
<xs:restriction base='string’>
<xs:length value='12'/>
</xs:restriction>
</xs:simpleType>

minLength

String

Non-negative integer

<xs:simpleType name=BIC">
<xs:restriction base='string’>
<xs:minLength value="8/>
</xs:restriction>
</xs:simpleType>

maxLength

String

Non-negative integer

<xs:simpleType name=BIC">
<xs:restriction base='string’>
<xs:maxLength value='12"/>
</xs:restriction>
</xs:simpleType>

totalDigits

Integer,
Long,
Float,
Double,
BigDecimal

Positive integer

<xs:simpleType name="BEF">
<xs:restriction
base="xs:decimal’™>
<xs:totalDigits value="3'/>
</xs:restriction>
</xs:simpleType>

fractionDigits

Float,
Double,
BigDecimal

Non-negative integer

<xs:simpleType name="USD">
<xs:restriction
base="xs:decimal™>
<xs:fractionDigits
value="2"/>
</xs:restriction>
</xs:simpleType>
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4 Naming Conventions and Taxonomy

See Naming Conventions appendix

minlnclusive Integer, Constant of the same <xs:simpleType name='Salary"
Long, type as the UML type <xs:restriction
Float, base='xs:decimal>
Double, <xs:minlnclusive
BigDecimal value="40000'/>
</xs:restriction>
</xs:simpleType>
minExclusive Integer, Constant of the same <xs:simpleType name='Salary"
Long, type as the UML type <xs:restriction
Float, base="xs :decimal™>
Double, <xs:minExclusive
BigDecimal value="40000'/>
</xs:restriction>
</xs:simpleType>
max Inclusive Integer, Constant of the same <xs:simpleType name="Taxes"
Long, type as the UML type <xs:restriction
Float, base='xs:decimal’>
Double, <xs:maxInclusive
BigDecimal value="90000'/>
</xs:restriction>
</xs:simpleType>
maxExclusive | Integer, Constant of the same <xs:simpleType name="Taxes"
Long, type as the UML type <xs:restriction
Float, base='xs:decimal>
Double, <xs:maxExclusive
BigDecimal value="90000'/>

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

5 Character set

SWIFT Standards XML uses UTF-8 as the (default) character encoding mechanism, for the
following reasons:

It has the most efficient method of character representation:

* Itisthe shortest method to represent the characters which are currently the most
commonly used in afinancial environment (ASCII and EBCDIC characters)

* It can still represent almost any known character
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* Itisinteroperable with many other encoding schemes through (automatable) conversion
agorithms.

Example:
<?xml version="1.0" encoding="UTF-8" 7>
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6 Appendices

A Naming conventions and taxonomy scheme
A.l Introduction
The purpose of this appendix isto explain the methodol ogy to be used when generating

meaningful SWIFT Standards XML tags. It provides the general principles of classification
of SWIFTStandards XML tags.

It is very important to have a structure in place to ‘control’ the way data elements are
tagged.

o It will allow usto keep SWIFT Standards XML as condensed as possible

» Itwill limit aproliferation of different usages by different developers

» It provides away to easily trace and manage a SWIFT Standards XML (and UML)
repository which is based on meaningful tags.

A.2 Constraints / Assumptions

* To use normalised names: to abide to the tagging constraints imposed by the W3C
XML specification v1.0., C++ and Java

* To have one namespace that will contain all business elements covered by SW.1.F.T.

* To have no elementsthat can be expressed in SWIFT Standards XML and cannot be
expressed in UML and vice-versa.

* To have businessinformation which is expressed as SWIFT Standards XML
elements/values and meta data information which is expressed as SWIFT Standards
XML attributes.

» To have Schema s that support inheritance. Consequently, attributes and aggregates can
be reused or overridden.
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A.3 Naming rules

As aready stated, the SWIFT Standards XML name isthe XML name assigned to the UML
element or by default the UML name. Hence, all below rules apply for XML names,
SWIFTStandards XML names and UML names of elements without XML names.

A.3.1 General rules

Use the English vocabulary.

Abide to the (character) restrictions described in SWIFT Standards XML for naming
elements:

e All names must start with an a phabetic character.

» All charactersfollowing the first characters must be al phabetic characters, numeric
characters, or * .

Apply camel case convention:

» Namesfor elements and attributes may be made up of multiple words each consisting of
a phanumeric characters.

» Each word starts with a capital letter.
* All white spaces between words are removed.
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End of document
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