From UML models to
XML schemas
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Agenda

® Problem statement

® What is XMl and how can it help?
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The Setting

® |n software engineering we model
persistent data of software systems using
UML class diagrams

® There are patterns how to map object
models to relational database schemas

B \WVhat happens if the target platform are
XML documents!?
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Problem Statement

® VWhat are data models in an XML world!?

® |f we persist data as XML documents, the
- obvious counterparts to data models are _
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Existing Approaches

® Currently we design object models for
XML applications using

® XML-specific modeling languages and methodologies
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Problems of Existing

Approach

® Major drawbacks:

® Mod

® Moc

(S

€

ing depends on schema tec

ing language is close to imp

€S

nnology

ementation

® Document modeling is separated from genera
modeling

B Ve do not want to model XML Schemas

anguage

system

B \\Ve need a standardized transformation
for any object model.
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The Goal

® A transformation from UML object models to
XML Schema that leaves a model decoupled
from its implementation technology
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XMl - XML Metadata
Interchange

® Standard data format for interchange of
models (OMG)

® Aims at interoperability of UML modeling
tools

® Supports any MOF compliant model
® Based on XML.
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What's inside XMl!?

® XMI defines a mapping from

® MOF compliant metamodels to XMl schemas
(such as the UML metamodel)

® |nstances of these metamodels to XM| documents
(such as an arbitrary UML model)

® XMI schemas are special XML Schemas

® XMI documents are special XML documents

B XMl enables validation of models.
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How to use XMl!

® UML models are mapped to XML
documents!
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Using the XMI| mapping

® UML class diagrams and MOF metamodels
are defined using the same concepts
(architectural alignment by OMG)

® Thus we may interpret UML class diagrams
as MOF compliant metamodels

B This allows us to ,,abuse’ the XMI| mapping
to generate XMI schemas from conceptual

models: layer shift.
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The layer shift

MOF model
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A closer look

® How does XMI map UML class diagrams to
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The XMI mapping

® Packages become elements with locally
defined complex types

® (Classes become elements with globally
defined complex types

® Properties become elements / attributes
within a choice in the containing type.
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The XMI mapping Il

® Packages with different target namespaces
are mapped to multiple schemas
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Major drawbacks

® Element declaration for each class

® Realization of associations
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Tailoring the mapping

® XMI can be configured using tagged values
onh the model elements themselves

® [here are many tags one may use to
influence the schema generation process

® nsPrefix, nsURI, element, attribute,
sequence, enforceMinimumMultiplicity...
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Configuration drawbacks

® Model elements have to be annotated

° ThIS surmises domaln knowledge about
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Realizing the Layer Shift

® Ve use XSLT to transform XMl documents
to XML Schema

® Stylesheet aligned with OMG’s translation
rules

® Performs the MOF mapping but interprets
UML models in particular.

From UML models to XML schemas
Dennis Pagano - 8/11/2009 19



Additional Features

® Substitution groups usable for derived model
elements

® Generation of model based name prefixes
® Realization of associations via XLink

® Default tagged values may be set in the
parameters
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Conclusions

® Document modeling independent of
implementation technology

Forward engineering for schemas
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Conclusions |l

® CASE tools realize XMl in different ways

® XMl leaves its marks in resulting schemas
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Thank you
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MOF - Meta Object
Facility

® The MOF defines a metamodel hierarchy
consisting of 4 layers (OMG)

® The concepts on a layer are the model for
the concepts on the layer beneath

® The UML metamodel e.g. is an instance of
the MOF metamodel.
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Tagged Values

® |[nh UML a model element can be annotated

with tags that have values
(e.g. XSDComp
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XMI mapping: Classes
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XMI mapping: Properties

+name : string
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