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Modelle: Verwendung, Darstellung und Austausch

Business
Process
Modeling

Requirements
Lngineering
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Deployment /
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OMG's XML Metadata Interchange
@ Integriert

@ Unified Modeling Language (UML)
@ Meta Object Facility (MOF)
@ Teil der Model Driven Architecture (MDA)

@ Anwendungsgebiete
@ Modellaustausch

@ Metamodellaustausch

@ Middleware-bezogene Komponenteninformation (CORBA Components)

@ Austausch von Data Warehouse Models (CWM)

@ Vertikale Datenintegration (e.g. clinical information)
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OMG's XML Metadata Interchange

@ Verabschiedeter OMG-Standard
@ crarbeitet durch: Unisys, IBM, DSTC, Oracle, Platinum, Fujitsu,
Softeam, Recerca Informatica, DaimlerChrysler

@ unterstitzt durch: Genesis, Inline, Rational, Select, Sprint,
Cayenne, Sybase, Xerox, Boeing, Ardent,
MCI Systemhouse, Aviatis, ICONIX,
Integrated Systems, Verilog, Nihon Unisys,
NTT, Telefonica I+D, NCR,

Universitat Politecnica de Catalunya,
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OMG's Model Driven Architecture

Finance Zielsetzung:
Manufacturing T E-Commerce @ Schnelle ,natirliche” Entwicklung
plattformubergreifender interoperabler
Losungen

Telecom @ Steigerung der Portierbarkeit auf andere
Middleware-Plattformen

@ Bereitstellung von standardisierten
Diensten flr verschiedene Domanen

@ Produktivitatssteigerung im Einsatz
verschiedener Middleware-LOosungen
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XMI — Abhangigkeiten zu anderen Standards
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XMI Im Einsatz: XML-Darstellung von UML-Modellen

Hunde Einkauf
-KundenkrString 1 Bestellvorgang 0.7 | “datum:Date
tatiot wird_getatigt_von | -bestelllD:String
+getlahresumsatzint

urmfalit

Position Fogition

-menge:lnteger

Fasition

1.7 | Teil_won
Artikel

Kateqorie

Arikelkategarisierung 1.7%

-hezeichnung: String -hezeichnung: String

urmfalit eingeardnet_in | -preis:Money
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XMI im Einsatz: XML-Darstellung von UML-Modellen

XMI-Header -- Verwaltungsinformation

<?xml version = '1.0' encoding = '1SO-8859-1' 7>

<IDOCTYPE XMI SYSTEM 'uml.dtd’>

nnnnnnnnnnnnnnnnnnnnnnnnnnnnn

wird_getatigt_won | -bestellD:String

aaaaaaaaaaaaaaaaa

<XMI xmi.version ='1.0">

<XMI.header>

Kategorie

-hezeichnung:String

uuuuuu

<XMl.documentation>
<XMl.exporter>Together</XMl.exporter>
<XMl.exporterVersion>5.0</XMl.exporterVersion>

</XMl.documentation>

<XMl.metamodel xmi.name ="'UML"' xmi.version = "'1.1"/>

</XMl.header>

<XMlI.content>
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XMI im Einsatz: XML-Darstellung von UML-Modellen

Darstellung des Modells

<Model Management.Model xmi.id = 'txmiid1' >

nnnnnnnnnnnnnnn

tatigt wird_petdtigt_won | -bestelllD:String

““““““““““““““ <Foundation.Core.ModelElement.name>
\ e WebShop
| </Foundation.Core.ModelElement.name>
‘\\ """"" ] SN = bt ] o
\ <Foundation.Core.ModelElement.visibility

xmi.value = 'private'/>

<Foundation.Core.GeneralizableElement.isRoot
e xmi.value = 'false'/>

<Foundation.Core.GeneralizableElement.isLeaf
xmi.value = 'false'/>

<Foundation.Core.GeneralizableElement.isAbstract
xmi.value = 'false'/>
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XMI im Einsatz: XML-Darstellung von UML-Modellen

Darstellung der Klassen

<<<<<<<<<

Kunde

-KundenNr:String

+getJahresumsatz:int

<Foundation.Core.Class xmi.id = 'txmidi12' >

<Foundation.Core.ModelElement.name>
Kunde
</Foundation.Core.ModelElement.name>

<Foundation.Core.ModelElement.visibility
xmi.value = 'public' />

<Foundation.Core.GeneralizableElement.isRoot
xmi.value = false' />

<Foundation.Core.GeneralizableElement.isLeaf
xmi.value = 'false' />

<Foundation.Core.GeneralizableElement.isAbstract
xmi.value = 'false' />

<Foundation.Core.Class.isActive xmi.value = 'false' />
<Foundation.Core.ModelElement.namespace>

<Model Management.Package xmi.idref = 'txmiidl' />
</Foundation.Core.ModelElement.namespace>
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XMI im Einsatz: XML-Darstellung von UML-Modellen

Darstellung der Attribute

<<<<<<<<<

Kunde

-KundenNr:String

+getJahresumsatz:int

<Foundation.Core.Attribute xmi.id = 'txmiid14.a’' >

<Foundation.Core.ModelElement.name>
KundenNr
</Foundation.Core.ModelElement.name>

<Foundation.Core.ModelElement.visibility
xmi.value = 'private' />

<Foundation.Core.Feature.ownerScope
xmi.value = ‘classifier'/>

<Foundation.Core.StructuralFeature.multiplicity>
1.1
</Foundation.Core.StructuralFeature.multiplicity>

<Foundation.Core.StructuralFeature.changeable
xmi.value = 'none'/>

<Foundation.Core.StructuralFeature.targetScope

xmi.value = 'instance’/> ELNP

M. Jeckle — Modellaustausch zwischen heterogenen UML-Werkzeugen 2001-10-25
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XMI im Einsatz: XML-Darstellung von UML-Modellen

Darstellung der Operationen

<<<<<<<<<

Kunde

-KundenNr:String

+getJahresumsatz:int

M. Jeckle — Modellaustausch zwischen heterogenen UML-Werk

<Foundation.Core.Operation xmi.id =
'txmiid17.0' >
<Foundation.Core.ModelElement.name>
getJahresumsatz
</Foundation.Core.ModelElement.name>

<Foundation.Core.BehavioralFeature.isQuery
xmi.value = 'false'/>

<Foundation.Core.Operation.concurrency
xmi.value = 'sequential'/>
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XMI im Einsatz: XML-Darstellung von UML-Modellen

Darstellung der Datentypen

| <Foundation.Core.DataType xmi.idref = ‘txmiid4' />

<<<<<<<<<

<Foundation.Core.DataType xmi.id = ‘txmiid4' >
<Foundation.Core.ModelElement.name>
String
</Foundation.Core.ModelElement.name>
<Foundation.Core.ModelElement.visibility

xmi.value = 'private'/>
<Foundation.Core.GeneralizableElement.isRoot
xmi.value = 'false'/>

Kunde <Foundation.Core.GeneralizableElement.isLeaf
xmi.value = false'/>
-KundenNr:String <Foundation.Core.GeneralizableElement.isAbstract

xmi.value = 'false'/>
+getJahresumsa'|2: int </Foundation.Core. DataType>
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XMI im Einsatz: XML-Darstellung von UML-Modellen

Darstellung der Assoziationen _ e .. ,
<Foundation.Core.Association xmi.id = ‘txmiidf. ASS">

<<<<<<<<<

<Foundation.Core.ModelElement.name>
o L e Artikelkategorisierung
i </Foundation.Core.ModelElement.name>

Position

-menge:integer

Kategorie Artikel

<Foundation.Core.ModelElement.visibility
B ) S 1_ ..... % i:;::fsmng Xmilvalue : Iprivate' />

<Foundation.Core.GeneralizableElement.isRoot
xmi.value = 'false'/>

<Foundation.Core.GeneralizableElement.isLeaf
xmi.value = 'false'/>

<Foundation.Core.GeneralizableElement.isAbstract
xmi.value = 'false'/>

*

1 Artikelkategorisierung 1..

umfaldt eingeordnet_in
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XMI im Einsatz: XML-Darstellung von UML-Modellen

Darstellung der Assoziationen

I <Foundation.Core.AssociationEnd xmi.id = 'txmiid12.CE' >

Y S <Foundation.Core.ModelElement.name>
i umfaldt
</Foundation.Core.ModelElement.name>

Position

-menge:integer

Kategorie Artikel

ggggg <Foundation.Core.ModelElement.visibility
xmi.value = 'public' />

<Foundation.Core.AssoclationEnd.aggregation xmi.value =
'aggregate’ />

*

1 Artikelkategorisierung 1..

umfaldt eingeordnet_in
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CASE-Werkzeuge mit XMI-Unterstutzung
zum Austausch von UML-Modellen
@® \Verfugbare Werkzeuge mit XMI-Unterstitzung
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XMI — Interoperabiltitat von CASE-Werkzeugen
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Onlinekopplung von CASE-Werkzeugen

@ Hinzufligen, Loschen und Andern von Modellelementen

P e rS O n <?xml version = "1.0"?>

<XMI xmi.version ="1.1">

eplace xmi.position ="1">

</XMl.replace>
</XMl.difference>

<?xml version ='1.0' encoding = 'ISO-§
<XMI xmi.version = '1/1' xmIns:UML
<XMl.header>
<XMl.metamodel xrni.name = 'UML
</XMIl.header>
<XMl.content>
<UML:Model xmi.jd = 'Model:webShop xmi.uuid = '3A38H46503D8'
name = 'person’jvisibility = 'public’ specification = ‘false’
isRoot = 'false' jsLeaf = 'false' isAbstract = 'false' >
<UML:Namespace.ownedElement>
<UML:Class/xmi.id = 'Class:Person’ xmi.uuid = '3A389C7B025D'
name = Person' visibility = 'public’ specification = 'false'
isRoot = 'true’ isLeaf = 'true' isAbstract = 'false'
isActive = 'false’
namespace = 'G.0' />
</UML:Namespace.ownedElement>
</UML:Model>
</XMl.content>
</XMI>

u Dec 14 11:11:02 2000’ >
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<IDOCTYPE XMI SYSTEM "file:///C:/mcjdt/Specs/xmi/v1.1/ad99 10-05.dtd">

<UML:Class xmi.id ="S.1" xmi.Os
7" name = "Person" visibility = "public" specification
Z "true" isAbstract = "false" isActive = "false" namespace ="\

Kunde

<?xml version = '1.0' enc@o
<XMI xmi.version = '1.1/xmlns:D
<XMl.header>
<XMl.metamodel xmj.name = 'UML' xmi.ve
</XMl.header>
<XMl.content>
<UML:Model xmi.id/= 'Model:webShop xmi.uuid = '3A3B9C6503D8'
name = 'person’ vjsibility = 'public’ specification = ‘falsq
isRoot = 'false' is eaf = 'false' isAbstract = 'false' >
<UML:Namespacte.ownedElement>
<UML:Class xini.id = ‘Class:Person’ xmi.uuid = '3A389C7B025D'
name = 'Kunde' visibility = 'public’ specification = 'false'
isRoot = 'true' isLeaf = 'true' isAbstract = 'false'
isActive = 'false’
namespace = 'G.0' />
</UML:Namespace.ownedElement>
</UML:Model>
</XMl.content>
</XMI>

mestamp = Thu Dec 14 11:11:02 2000' >

='18/>
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XMI im Einsatz: Asnwendungsgebiete

<?ml version ='1.0' encoding = X I\/I I [U M L] D O ku I I l e nt
<IDOCTYPE XMI SYSTEM ‘uml.
<XMI xmi.version ='1.0> .
<XMI.header> Documentatio
CASE'TOOI <XMI.documentation>
<XMl.exporter>Together</XMIl.exporter> TOOI
<XMl.exporterVersion>5.0</XMI.exporterVersion>
</XMI.documentation>
<XMIl.metamodel xmi.name = 'UML' xmi.version = '1.1'/>
</XMl.header>
<XMl.content>

<Model_Management.Model xmi.id = ‘txmiid1' >

<Foundation.Core.ModelElementname>example</Foundation.Core.ModelElementname>
<Foundation.Core.ModelElementvisibility xmi.value = 'private'/>
<Foundation.Core.GeneralizableElementisRoot xmi.value = ‘false'/>
<Foundation.Core.GeneralizableElementisLeaf xmi.value = 'false'’/>
<Foundation.Core.GeneralizableElementisAbstract xmi.value = ‘false’/>
<Foundation.Core.ModelElementtaggedValue>

<Foundation.Extension_Mechanisms.TaggedValue>
<Foundation.Extension_Mechanisms.TaggedValue.tag>RationalRose:Tool#1

</Foundation.Extension_Mechanisms.TaggedValue.tag>
<Foundation.Extension_Mechanisms.TaggedValue.value>Java
</Foundation.Extension_Mechanisms.TaggedValue .value>
</Foundation.Extension_Mechanisms.TaggedValue> I | m p O rt
. I m po rt I </Foundation.Core.ModelElementtaggedValue> i
Re pOS|t0 ry <Foundation.Core.ModelElementtaggedValue> Val | dator

<Foundation.Extension_Mechanisms.TaggedValue>
<Foundation.Extension_Mechanisms.TaggedValue.tag>documentation
</Foundation.Extension_Mechanisms.TaggedValue .tag>
<Foundation.Extension_Mechanisms.TaggedValue.value>
</Foundation.Extension_Mechanisms.TaggedValue.value>
</Foundation.Extension_Mechanisms.TaggedValue>
</Foundation.Core.ModelElementtaggedValue>
<Foundation.Core.Namespace.ownedElement>
<Foundation.Core.Class xmi.id = 'txmiid2' >
<Foundation.Core.ModelElementname> Artikek/Foundation.Core.ModelElementname>
<Foundation.Core.ModelElementuvisibility xmi.value ='public' />
<Foundation.Core.GeneralizableElementisRoot xmi.value = 'false' />

& I <=model==
T e g Code-
CASE-Tool S—
_— Generator
e i [Fozan]
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XMI Iim Einsatz: Austausch vollstandiger Modellierungssprachen

@ Voraussetzung: Zur Modellierungssprache existiert
ein explizites Metamodell

@ Metamodell verfigt tiber MOF als Meta-Metamodell
/ =)

it g T i

Meta Object Facility

Unified Modeling Language

Web Shop
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Die vier-Schichten Metamodellarchitektur der OMG

MZ

Ml

MO

MetaClass

-is5ingleton:Boolan

Class

-isActive:Boalean

. |
=<instancelf== |
|

Kunde

-kundentrString

. I
=zinstanceQf== |

|Mustermann:h:unde |

Meta-Metaklassenebene
Meta-Metamodell

Metaklassenebene
Metamodell

Modellebene

Auspragungs- oder

lnstanzenebene
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UML v1.4-Metamodell
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MOF v1.3-Meta-Metamodell

I
M
TypedElement |
Aligass  +mpored hnmmspmor
I vimpates ___———— 4 - ;
‘aargant bty Vigbilin®ing —— . L
isClusamnd : boolean 0. *
iDagancada
va ﬂ. AamnciationEnd
Fepm— - multiplid.l].r : Multiplidlﬂm
Oasaffier RoforeTo +referancedEnd |aggregation - Aggregationkind
Carfaimn }.';l\ K —igMavigable : boolzan
/ 1 ishangeable - boolsan
———_rumnaew / atherend | AsnciationEnd
! Fackage [— Freferent
= D". lll
axt@malizal) L 'Illl
L §intemalize]) Aggnc ation Refemnee | +Hefemer JExposes 1
uupmTy b JarsaaE] —

Gera AT Sann pan Krasbdn Fim ww e i
el R e oy Pa—
saubypE ::R.'nr boakan /
L :“".: " i M Tpaw
A o, prderan
/ Emratims 0.0 p it
— b | GewdnbbEns
TypedElement .
GeneralizableElerment 0. ,;'5
Hy pedElement
! Y Pakap
Classifiar Hy pe 18O Type
| 1 Faafurs
A wrooe Soopaten
Lr BT L 7
hilnita ]
HucherFos v
Adiclicly : WalidE s Typa
DataTypE 'DIESS' ' TipeEkamant E— W b e .m-:hr
typaCode : Ty peDescriptor isSingleton ; boolean {dern -
<4l
m AR Halanmce
‘ 0= Bt | It Bama | é
— i L T T Ty e —— T T T e
Conetant Poransar | Cusry - baciaan | - Enartan
. mﬂ...ﬂ E::::::’T,m

M. Jeckle — Modellaustausch zwischen heterogenen UML-Werkzeugen 2001-10-25 32



DAIMLERCHRYSLER

Research and Technology

Entwicklung eigener XML/ XMI-Vokabulare (stand xmi v1.1)

XML DTD Production

<IELEMENT XMI (XMl.header?, XMl.content?, XMl.difference*,

XMl.extensions*) >

<IATTLIST XMI

xmi.version CDATA #FIXED "1.1"

tm stamp CDATA#IMPLIED "0

erified (true |f alse
< ELEMENT XMI he= wuel*, XMIl.metamodel*,
<IELEMENT Xl\ \I\\\. _uATA | XMI ...... | XMl.contact |
,,,,, ptlon | XMl.shortDescription |
p t |XMI.exporterVersion|

XML DTD Production

<IELEMENT XMI (XMI.header?, XMI.conter*™

XMI.extensions*) > "D
<IATTLIST XMI ,0
xmi.versionCP” "

" * j‘ XML DTD Production

<xml v ='1.0"encoding = 'ISO-8859-1' ?
<XMI xmi.v

xmins:UML=//or g omg/U W%\
<XMIheader

encodin
M? Applikationsobjekte ¢

® O
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XMI im Einsatz: Erzeugung eigener XML-Vokabulare

<?xml version = '1.0' encoding = 'ISO-8859-1' 7>
<XMI xmi.version = '1.1' xmIns:UML="//org.omg/UML/1.3">

<XMl.header>

<XMl.documentation>

<XMl.exporter>Mario Jeckle</XMl.exporter>

<XMl.exporterVersion>1.0 ;)</XMIl.exporterVersig

</XMl.documentation>

<XMl.metamodel xmi.name = 'UML"' xmi.
</XMl.header>
<XMl.content>
<UML:Model xmi.idz name="WebShop' visibility="public' specification="false' isRoot="false'

isLeaf = 'fal

ace.ownedElement>
“Class xmi.id = 'Class:Kunde'

Web Shop aIS UML'MOde” \@0 name = 'Kunde' visibility = 'public' specification = 'false

oot = 'true' isLeaf = 'true' isAbstract = 'false'

=========

UML-Modell
(WebShop)

—rT

LLET]
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Zusammenfassung: XMI-Einsatzgebiete

@ (Meta-)Modellaustausch

@ XML-Spracherzeugung

@ Langzeitspeicherung von Modelldaten

@ Dokumentationsgenerierung (xsLT)

O Modellvalidierung (Qualitatssicherung; Metriken, etc.)

@ Codegenerierung

@ Prototypengenerierung

@ \Versionsverwaltung mit textbasierten Standardwerkzeugen
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XMI -- Resumeé

eFinsatzbereiche
eHersteller- und Middleware-neutrales Austauschformat
«|deal flir modellierungsgetriebene Entwicklung

«inkrementelle iterative Entwicklungsprozesse

=\/orteile
=pasiert auf anerkannten und erprobten Standards

=Kompatibilitat zu verschiedenen Standards
(OMG’s UML, MOF, CWM; W3C’s XML-Familie (XSLT, SOAP/XP, XSD))

<\web enabled
=(vergleichsweise) leichte Implementierbarkeit
= Architektur- und Prozel3neutral

«(iberwindet Werkzeuggrenzen
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Ausblick: XMl v2.0

@ Beriicksichtigung von UML v2.0 (Prasentationsinformation)

@ Beriicksichtigung der XML-Standards der zweiten Generation

® xmL Linking fUr inter-Dokumentreferenzen
@ W3C's XML Schema
@ Integration von W3C's XML Schema
@ XMI[UML]in XML Schema
@ XMI[MOF]in XML Schema

@ Generation Principles auf XML Schema erweitert
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Referenzen

XMI @ OMG:

http://www.omg.org/xml

XMI @ IBM:

http://www.software.ilbm.com/ad/features/xmi.html

XMI @ XML.COM:
http.//www.xml.com/xml/pub/n/New_XML-based OMG standard: XMl

IBMs XMI-Toolkit:

http://www.alphaworks.ibm.com/tech/xmitoolkit

Dieser Vortrag und weiterfihrende Information zum Thema:

http.//www.jeckle.de/
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