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Analysis & Design of 
XML Vocabularies with UML
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Mapping UML to XML

z Forward and Reverse engineering UML models 
to and from XML schemas
z Basic mapping rules
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UML Class Diagram for CatML

Service

units : UnitOfTime
Product

photoURL : uriReference
units : UnitOfMeasure

ProductBundle

Catalog
name : string
description : string
startDate : date
endDate : date

Organization
name : string
addressLine [0..3] : string

CatalogItem
name : string
description : string
listPrice : Money
sku : string
globalIdentifier : string

1..*

0..*

+contains 1..*

0..*

0..*

+item

0..* 1*

+supplier

1*

Class
name,
abstract

Attribute
name [min..max] : type

Generalization
child, parent

Association
optional name, 2..* ends

AssociationEnd
role name, min..max,

navigability, type
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CatML as Portal Content Language
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Goals of Mapping
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Mapping UML to Schemas & Instance

UML

XML document

XML schema

CatML Instance

CatML Model

instance of

instance of validated by

translated
according to XMI

produced
according to XMI
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Forward Engineering Schemas

Define Vocabulary
Terms

Define Relationships
and Constraints

EDI Integration?

Primary use?

[ data-oriented ]

Human authors?

[ text-oriented ]

Define EDI
Mapping

Analyze Human
Factors of Vocabulary

[ Yes ]

Assess Presentation
Requirements

[ No ]

[ Yes ]
[ No ]
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Reverse Engineering Schemas
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UML Class and Attributes
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CatalogItem
name : string
description : string
listPrice : Money
sku : string
globalIdentifier : string

Allows unordered
element content,
but still enforces
min/maxOccurs

Copyright © 2001 Ontogenics 
Corp. 11

UML Attribute
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Organization
name : string
addressLine [0..3] : string
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Enumerated Datatypes
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UnitOfMeasure
each
dozen
meter
kilogram

<<enumeration>>

Product
photoURL : uriReference
units : UnitOfMeasure
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UML Association
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Organization
name : string
addressLine [0..3] : string

CatalogItem
name : string
description : string
listPrice : Money
sku : string
globalIdentifier : string

1*

+supplier

1*

Enforces association
multiplicity 
( 1..1 in this example)
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UML Class Inheritance
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Service

units : UnitOfTime
Product

photoURL : uriReference
units : UnitOfMeasure

CatalogItem
name : string
description : string
listPrice : Money
sku : string
globalIdentifier : string

Schema Generation
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UML Model Transformation

XMI

HTML

XSD

Rational Rose

Ontogenics hyperModel 
supports bi-directional 
transformation between 
XMI and schemas, plus 
HTML browsing

Argo, TogetherSoft, 
etc.

IBM XMI Framework

Any tool that 
supports 
UML to XMI

Other schema languages 
under development:
DTD, RELAX, TREX
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XML Metadata Interchange (XMI)
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hyperModel UML Model Browsing
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hyperModel XML Schema Generation
Customized Mapping
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UML Profile for XML

z ����������
y An extension to the UML language itself. A stereotype allows a

modeler to attach a new meaning to one of the UML
foundational elements, e.g. Class, Attribute, Association, 
Package, etc. A stereotype is usually represented on a diagram 
as the name surrounded by guillements <<  >>. Alternatively, a 
stereotyped element can be shown as an icon on the UML 
diagram.

z (	���*�?	
��
y An extension to the attributes of a UML model element. Each 

model element has a standard set of attributes; for example, 
each UML Class has a name, visibility, etc. A tagged value 
defines a new attribute that is associated with a stereotyped 
model element. A tagged value is shown on the diagram as a 
name/value string: {tagName=value}.
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UML Profile for XML (part 1)

XSDschema

targetNamespace : String
targetNamespacePrefix : String
version : String
elementFormDefault : FormKind
attributeFormDefault : FormKind
modelGroup : ModelGroupKind
attributeMapping : StructureKind
roleMapping : StructureKind
memberNames : FormKind
anonymousType : Boolean
anonymousRole : Boolean
elementDerivation : Boolean
typeSuffix : String
relaxedMultiplicity : Boolean
xmiCompliant : Boolean

<<stereotype>>

XSDcomplexType

modelGroup : ModelGroupKind
attributeMapping : StructureKind
roleMapping : StructureKind
memberNames : FormKind
mixed : Boolean

<<stereotype>> XSDsimpleType

derivation : DerivationKind
pattern : String
whiteSpace : String
length : nonNegativeInteger
minLength : nonNegativeInteger
maxLength : nonNegativeInteger

<<stereotype>>

Class
<<metaclass>>

enumeration
default : String

<<stereotype>>

Package
<<metaclass>>

XSDchoice
<<stereotype>>

XSDsequence
<<stereotype>>

XSDtopLevelElement
<<stereotype>>

Component
<<metaclass>>

<<stereotypeBase>>
<<stereotypeBase>>
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UML Profile for XML (part 2)

XSDelement

form : FormKind
position : integer
anonymousType : Boolean
anonymousRole : Boolean

<<stereotype>>
XSDattribute

form : FormKind
use : UseKind
default : String
fixed : String
attributeType : AttributeKind

<<stereotype>>

Attribute
<<metaclass>>

AssociationEnd
<<metaclass>>

UseKind

prohibited
optional
required

<<enumeration>>

FormKind

qualified
unqualified

<<enumeration>>

ModelGroupKind

all
choice
sequence

<<enumeration>>

StructureKind

element
attribute
both

<<enumeration>>

ProcessKind

skip
lax
strict

<<enumeration>>

Generalization
<<metaclass>>

XSDrestriction
<<stereotype>>

<<stereotypeBase>>

DerivationKind

restriction
list
union

<<enumeration>>

Class
<<metaclass>>

Attribute
<<metaclass>>

XSDany

namespace [0..*] : String
processContents : ProcessKind

<<stereotype>>

XSDattributeGroup
<<stereotype>>

AttributeKind

IDREF
string
anyURI

<<enumeration>>

XSDtopLevelAttribute
<<stereotype>>

<<stereotypeBase>>

XSDgroup
<<stereotype>>
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<<XSDattribute>>

UML Construct Attribute
AssociationEnd

Description This stereotype may be assigned to either a UML Attribute or an
AssociationEnd to indicate that the corresponding UML construct should be
generated as an attribute definition within the parent complexType, and not
generated as an element definition.

Tagged Values form (qualified | unqualified) – overrides the attributeFormDefault
selection set for the <<XSDschema>> containing this definition.

use (prohibited | optional | required ) – As defined by the XML Schema              
specification.

default – string containing attribute default value
fixed – string containing attribute fixed value
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<<XSDsimpleType>>

UnitOfMeasure

each
dozen
meter
kilogram

<<enumeration>>
UnitOfTime

hour
day
week
month
year

<<enumeration>>

NMTOKEN
<<XSDsimpleType>>

float
<<XSDsimpleType>>

Money
<<XSDattribute>> currency : language

UML Construct Class

Description Define a new XML Schema simpleType. The
UML class with this stereotype is usually a
specialization of another simpleType, possibly
owned by the XML Schema Datatypes
namespace. If  no superclass is specif ied, then
derive this simpleType from ‘ string’ .

Tagged Values derivation (restriction | l ist | union) – select                 
one of the three kinds of derivation, as defined
by the XML Schema Datatypes specification.

pattern – as defined by the XML Schema
Datatypes specif ication.

length – as defined by the XML Schema
Datatypes specif ication.

minLength –
maxLength –
and others…

Copyright © 2001 Ontogenics 
Corp. 26

UML Diagram with Stereotypes

Service

units : UnitOfTime

UnitOfMeasure

each
dozen
meter
kilogram

<<enumeration>>
UnitOfTime

hour
day
week
month
year

<<enumeration>>

Product

photoURL : uriReference
units : UnitOfMeasure

Money

<<XSDattribute>> currency : languageNMTOKEN
(from XSD Datatypes)

<<XSDsimpleType>>

float
(from XSD Datatypes)

<<XSDsimpleType>>

ProductBundle

Catalog

name : string
description : string
startDate : date
endDate : date

Organization

name : string
addressLine [0..3] : string

CatalogItem

name : string
description : string
listPrice : Money
sku : string
<<XSDattribute>> globalIdentifier : ID

1..*

0..*

+contains

0..*

+item

1*

+supplier

1
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Customized CatML Schema
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Reverse Engineering

z Manual
y XHTML (represent DTD modularity)

z Automated
y NewsML, FpML, xCBL, UDDI, WSDL, 
xlang, DocBook, TREX grammar, XMI 2.0
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Reverse Engineering XHTML
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Goals of XHTML Specification
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Structure Module

title

head
profile [0..1] : uriReference

11

I18nAttributes
<<XSDattributeGroup>>

html
version [0..1] : string

11

Block
(from Text)

Heading
(from Text)

List
(from List)

CommonAttributes
<<XSDattributeGroup>>

body

11

0..*0..*0..*0..* 0..*0..*

{mixed=true}

{modelGroup=sequence}
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Text Module

p address

h1

h2

h3

h4

h5 h6

xml:space
= preserve

Heading Block ListInline

div

0..*0..* 0..*0..* 0..*0..*00

Prohibited in
div

Flow

{mixed=true}

CommonAttributes
<<XSDattributeGroup>>

Heading

Inline
0..*0..*

CommonAttributes
<<XSDattributeGroup>>

Block

0..*0..*

{mixed=true} {mixed=true} {mixed=true} {mixed=true}

Heading

Block

List

blockquote

cite [0..1] : uriReference

0..*0..*

0..*0..*

0..*0..*

space
(from XML Attributes)

<<XSDtopLevelAttribute>>

pre
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Basic Forms Module

Form

input
accessKey [0..1] : Character
checked [0..1] : CheckedKind
maxlength [0..1] : Number
name [0..1] : CDATA
size [0..1] : Number
src [0..1] : uriReference
type : InputKind = text
value [0..1] : CDATA

textarea

accesskey [0..1] : Character
cols : Number
name [0..1] : CDATA
rows : Number

option
selected [0..1] : SelectedKind
value [0..1] : CDATA

select

multiple [0..1] : MultipleKind
name [0..1] : CDATA
size [0..1] : Number

1..*1..*

{mixed=true}{mixed=true}

SelectedKind
selected

<<enumeration>>

MethodKind

get
post

<<enumeration>>

InputKind

text
password
checkbox
radio
submit
reset
hidden

<<enumeration>>

MultipleKind
multiple

<<enumeration>>

CheckedKind

checked

<<enumeration>>

{mixed=true}

Formctrl

Heading
(from Text)

List
(from List)

CommonAttributes
<<XSDattributeGroup>>

form
action : uriReference
method : MethodKind = get
enctype [0..1] : ContentType

0..*0..* 0..*0..*

label
accesskey [0..1] : Character
for [0..1] : IDREF

Block
(from Text)0..*0..*

{not( form )}

Inline
(from Text)

0..*0..*

{not( label )}

0..*0..*
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Lessons Learned from XHTML
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Reverse Engineering XMI 2.0
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XMI 2.0 imported from XML Schema

d2e25
<<XSDany>>

d2e94
<<XSDany>>

Difference

target [0..1] : IDREFS
container [0..1] : IDREFS

1
+difference

1

1

+container

1

Add

position [0..1] : string
addition [0..1] : IDREFS

Replace

position [0..1] : string
replacement [0..1] : IDREFS

Delete

XMI

[0..1]
type [0..1] : QName
version : string

11

Model Import MetaModel

XMIPackage

11

11 11
11 11

11 11 11

Documentation

contact [0..1] : string
exporter [0..1] : string
exporterVersion [0..1] : string
longDescription [0..1] : string
shortDescription [0..1] : string
notice [0..1] : string
owner [0..1] : string

11

PackageReference

name [0..1] : string
version [0..1] : string

11

LinkAttribs

href [0..1] : string
idref [0..1] : IDREF

<<XSDattributeGroup>>

IdentityAttribs

label [0..1] : string
uuid [0..1] : string

<<XSDattributeGroup>>

ObjectAttribs

version [0..1] : string
type [0..1] : QName

<<XSDattributeGroup>>

Extension

extender [0..1] : string
extenderID [0..1] : string11

11

11

11

11

id

id [0..1] : ID

<<XSDtopLevelAttribute>>
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FpML Vocabulary

z +��	���	
����*�����	�8����	���	���4+���6

z +����$������������*�����������	�*������9���.
�������*�*�������	�����!��	���*������
���*�
���������	��	

��	����������(�>���

z �����
y �	��	
�*������������*�
��������	*	�
��*�	��	�

y ���	�������������������������
����������������3��
�
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FpML Model (small excerpt)

Product

Party
id : ID
<<XSDelement>> partyId : partyId
<<XSDelement>> partyName[0..1] : string

FpML
version
averagingMethodSchemeDefault[0..1] : string
businessCenterSchemeDefault[0..1] : string
businessDayConventionSchemeDefault[0..1] : string
compoundingMethodSchemeDefault[0..1] : string
currencySchemeDefault[0..1] : string
dayCountFractionSchemeDefault[0..1] : string
dayTypeSchemeDefault[0..1] : string
discountingTypeSchemeDefault[0..1] : string
floatingRateIndexSchemeDefault[0..1] : string
linkIdSchemeDefault[0..1] : string
partyIdSchemeDefault[0..1] : string
paymentTypeSchemeDefault[0..1] : string
payRelativeToSchemeDefault[0..1] : string
periodSchemeDefault[0..1] : string
rateTreatmentSchemeDefault[0..1] : string
resetRelativeToSchemeDefault[0..1] : string
rollConventionSchemeDefault[0..1] : string
roundingDirectionSchemeDefault[0..1] : string
stepRelativeToSchemeDefault[0..1] : string
tradeIdSchemeDefault[0..1] : string
weeklyRollConventionSchemeDefault[0..1] : string

Trade
id[0..1] : ID

Fee
id[0..1] : ID
<<XSDelement>> paymentType[0..1] : paymentType
<<XSDelement>> adjustedPaymentDate[0..1] : date

Swap

PrincipalExchanges
<<XSDelement>> initialExchange : boolean
<<XSDelement>> finalExchange : boolean
<<XSDelement>> intermediateExchange : boolean

payerPartyReference
href

receiverPartyReference
href

Money
<<XSDelement>> currency : currency
<<XSDelement>> amount : decimal

buyerPartyReference
href

sellerPartyReference
href

Fra
<<XSDelement>> adjustedEffectiveDate : date
<<XSDelement>> adjustedTerminationDate : date
<<XSDelement>> dayCountFraction : dayCountFraction
<<XSDelement>> calculationPeriodNumberOfDays : positiveInteger
<<XSDelement>> fixedRate : decimal
<<XSDelement>> floatingRateIndex : floatingRateIndex
<<XSDelement>> fraDiscounting : boolean

SwapStream

TradeHeader
<<XSDelement>> tradeDate : date

PartyTradeIdentifier
<<XSDelement>> tradeId[1..-1] : tradeId
<<XSDelement>> linkId[0..-1] : linkId

partyReference
href

+product

1 +party

1..*

1

1..*

+trade11

+additionalPayment
0..*

+otherPartyPayment
0..*0..*0..*

+principalExchanges
0..1

11

1

11

1
+paymentAmount

11
+notional

1

1

1

1

1

1

+swapStream

1..*1..*

0..1

1 1

+tradeHeader

11

+partyTradeIdentifier

1..*1..*

11
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xCBL from SOX to UML to XSD

z $����	��*��������������������������'��
����	����������*�


y 4�'����	��''�����	�
	���	���*���
���*����
��������'��!����������
	��*�������������	6

z (���!������	��*���������	��������������
��*�
�������������
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xCBL AuctionCreateDetail

BidRuleCode
<<XSDsimpleType>>

WinRuleCode
<<XSDsimpleType>>

BasicResponseCode
<<XSDsimpleType>>

AuctionItemResponseCode
<<XSDsimpleType>>

DataTypeCode
<<XSDsimpleType>>

ListOfAuctionItemComponents

Range

d5e302

MVBVariableValue : string

<<XSDchoice>>

1

1

1

+MVBRange 1

Price
Attachment

AttachmentPurpose : string
FileName [0..1] : string
AttachmentTitle [0..1] : string
AttachmentDescription [0..1] : string
MIMEType [0..1] : string
ReplacementFile [0..1] : boolean
AttachmentLocation : URI

MVBVariable

MVBVariableName : string

11

AuctionPricingDetail

OpenPrice : Decimal18_3
ReservePrice [0..1] : Decimal18_3
BidIncrement [0..1] : Decimal18_3

1

0..*

1

+ListOfPrice

0..*

OrderDates

RequestedShipByDate [0..1] : datetime
RequestedDeliverByDate [0..1] : datetime
PromiseDate [0..1] : datetime
CancelByDate [0..1] : datetime

DeliveryDetail

SimplePackageNote [0..1] : string

Language

LanguageDependent [0..1] : boolean
LanguageCoded : LanguageCode
LanguageCodedOther [0..1] : string
LocaleCoded [0..1] : LocaleCode
LocaleCodedOther [0..1] : string

Reference

RefNum : string
RefDate [0..1] : datetime

ListOfAuctionItemComponentResponse

AuctionCreateResponseHeader

AuctionCreateResponseIssueDate : datetime
AuctionCreateResponseID : AlphaNum40
AuctionResponseCoded : BasicResponseCode
AuctionResponseCodedOther [0..1] : string
AuctionCreateResponseNote [0..1] : string

1

1

1

1

1

1

1

+AuctionCreateReference
1

AuctionCreateResponseDetail

AuctionItemID : AlphaNum40
AuctionItemName : AlphaNum50
AuctionItemDescription [0..1] : string
AuctionItemHierarchyLevel : int
AuctionLineItemNum [0..1] : int
AuctionItemResponseCoded : AuctionItemResponseCode
AuctionItemResponseCodedOther [0..1] : string

1

0..1

1

0..11

1..*

1

+AuctionItemComponentResponse

1..*

AuctionCreateResponse

1

1

1

1

1

0..*

1

+ListOfAuctionCreateResponseDetail

0..*

AuctionCategory

AuctionCategoryName : string
AuctionCategoryLevel : int

PartNumbers Quantity

AuctionDetail

ComponentAuctionIndicator : boolean

1

0..*

1

+ListOfAttachment

0..*

1

0..*

1

+ListOfMVBVariables

0..*

1

0..1

1

0..1

1

0..1

1

+AuctionItemDates

0..1

1

0..1

1

+AuctionDeliveryDetail

0..1

1

0..1
+ChangedAuctionCreateDetail

0..1

AuctionItem

AuctionItemID : AlphaNum40
AuctionItemName : AlphaNum50
AuctionItemDescription [0..1] : string
AuctionItemHierarchyLevel : int
AuctionLineItemNum [0..1] : int
PartialBidIndicator [0..1] : boolean

1

1..*

1

+ListOfAuctionCategory

1..*

1

0..1

1

0..1

1

1

1

+AuctionQuantity

1

1

1

1

1

AuctionItemAttribute

AuctionAttributeName : string
AuctionAttributeDescription [0..1] : string
AuctionAttributeDataTypeCoded : DataTypeCode
AuctionAttributeDataTypeCodedOther [0..1] : string
AuctionAttributeFieldSize [0..1] : int
RequiredIndicator : boolean
AuctionAttributeDefaultValue [0..1] : string

1

0..*

1

+ListOfAuctionItemAttribute
0..*

NameValuePair

Name : string
Value : string

1

0..*

1

+ListOfValues 0..*

AuctionCreateDetail

1

0..10..1
1

1..*

1

+AuctionItemComponent
1..*

AuctionCreate

1

1..*

1

+ListOfAuctionCreateDetail

1..*

AuctionCreateSummary

TotalNumberOfAuctionItems [0..1] : int
TotalNumberOfParticipants [0..1] : int 11 1

+AuctionCreateResponseSummary

1

1 11 1
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Reverse Engineering RELAX NG

z ���
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RELAX NG grammar definition

combine-att

combine [0..1]

<<XSDgroup>>

difference

not

name-class
<<XSDgroup>>

div

include

href : anyURI

1

11

1

any
<<XSDany>> any [0..*]

<<XSDany>>

0..*0..*

open-name-class
<<XSDgroup>>

11

11

1..*1..*

name
11

anyName

11

nsName

11

grammar-content
<<XSDgroup>>

11

0..*0..*

0..*0..*

include-content
<<XSDgroup>>

11

other
<<XSDany>> any [0..*]

<<XSDany>>

0..*0..*

11 11 11 11 11

11

start

name [0..1] : NCName

0..*0..*

11

0..*0..*

define

name : NCName

11

0..*0..*0..*0..*

grammar

11

pattern
<<XSDgroup>>

11

open-patterns
<<XSDgroup>>

11

11

11

1..*1..*
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Challenges to Resolve
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