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Agenda

Motivation

Technology used for graphical support of DCL: UML profile

— UML semantics
— Definition of the UML profile

— Extension mechanisms

The profile for DCL

— Stereotypes and notation

— Automatic generation of XML descriptors with a UML tool
Conclusion
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Motivation

: _ Notation
* The triangle for a successful software project:

Process Tool
« Why a graphical support for Deployment and Configuration

Language (DCL)?

 Why Unified Modeling Language (UML)?

e Goal
— Extend design phase to the distributed specification.
— Connection between software development and deployment process.

— One model contains all relevant information.
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UML Semantics

All-purpose language

Specialization and restrictions for DCL are needed !

UML profile — domain specific library of UML ,macros”

Four layer meta-modeling architecture:

user daia = = =
model models models models
DCL CORBA Real-Time
metamodel Profile Profile Profile
nmeta- .
metamodel meta modeling concepts (UML)
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UML Profile

* |s a predefined set of stereotypes, tagged values,
constraints (extension mechanisms)

o Extension mechanisms collectively specialize and tailor
UML for a specific domain or process

* Provides conventions for applying and specializing
standard UML to a particular environment or domain

* Does not extend UML by adding any new basic concepts
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UML Extension mechanisms

e Stereotypes:
— Sub-classification of an existing UML element

— The new element has its own special properties (expressed as
tagged values), semantics and notation

 Tagged Values:

— New information about model elements and presentation elements
(new properties)

« Constraints:
— Conditions and restrictions, that apply to model elements
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UML Profile for DCL

* Provides conventions for applying and specializing
standard UML to the graphical notation for DCL

» Specializes the UML metamodel for DCL

* Bridges the gap between design and deployment phase of
distributed applications

» Realisation of this profile with existing UML tools is possible
(e.g. Rational Rose)

* Interchange format between tools and programs: XML
(deployment phase)
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Diagrams and Stereotypes
» Class diagram : Computational Object Types (CO Types) and their

interfaces
« Collaboration diagram: Initial configuration of COs and their factories

 Component diagram: implementation components

- Stere Otyp es. UML-Metamodel MM
element
Class <<CO>>
Class <<Factory>>
Class <<Interface>>
Component <<implementation>>
Package <<assembly>>

Association <<luses>>

Association <<provides>>

Dependency <<instantiate>>
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Class diagram: CO Types and interfaces

<<uses>> <<provides>>

) << i >>
<<provides>> prowices
ptc_controls

<<CO>> <<CO>>

<<CO>> <<CO>> PTC SuUT

TestManager MTC

<<usgs>>
<<provides>> ptc/notify
ptc_notify




EURESCOM

Initial Configuration

Class diagram
“Components”

-

<<Assembly>>
TestSenice

<<|nst tiate>>

<<CO>>

TestM anager
(from Logical View)

<<ins atlate>>

¢

<<insta |ate>>

¢

<<insfati

ate>>

y

<<CO>>

PTC
(from Logical View)

<<CO>>

MTC
(from Logical View)

<<CO>>

SUT
(f rom Logical View)

L =T

Collaboration diagram

TestMana er

“InitialConfiguration”
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Tagged Values (1)

 DCL specific keyword pairs: property name and value

* For stereotypes <<CO>> and <<Implementation>> tagged
values are defined in the profile

e Source: CCM Descriptors
— Software Package
— CORBA Component
— Component Assembly
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Tagged Values (2)

<<CO>>
TestManager

<<implementation>>
TestManager_ W

Class Specification for TestM anager

Component Specification for TestManager W

Eenerall Detai I Fiealizesl Fies  DOT | Eer?eral I Dretail I Operations I Aftributes |
Relations I Companents I Mested I Filez Dot
se: AT ] £ |
= Set |CO x| EditSet. |
todel Properties: ;
* Model Properties
* | Mame | Y alue -
code_type ExE I Narme | alue I
main_memary 128MB * wersion i E-D-E_'-D
compiler_riame Visual D+ compohent_kind SEEEI0N
compiler_version 2900 zervant_lifetime component
depende_nn:_l,l achian tranzaction_use zelf-managed
programmlanguage._name D+ secunt__l,l_nghts_famll_l,l u:u:ur_l:-e_:
programmlanguage_version 5.0.0.0 threading_policy sefialize
humanlanguage Erglish configurationcomplete_set e
0%_Name Windows MT repasitory ins
0% version 4000 repozitory_objref_string
processon waE repozitony_link,
storage_space._min 40ME repositony_type CORBA, Interface A epozitary
storage_space_max 100MB properties_file
property_file_link frpe i
*I | A J | ©
gverridel [efauE | Bewert | [kermide | Default | Hewert |

] I Cancel |

£l | Browse v|

Help |

] I Eann::ell

&pply | Browse vl

Help |
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Constraints
e <<assembly>> must have two diagrams: “Components”
and “InitialConfiguration” diagram

e a class diagram of <<assembly>> package contains only
classes with <<CO>> and <<Factory>>

« Generalisation: all elements of the same stereotype (e.g.
<<CO>>)

« Valid association stereotype combinations:

To:
Erom: <<CO>> <<Factory>> | <<Interface>>
<<uses>>
<<CO>> :
<<provides>>
<<Factory>> <<instantiate>>
<<Interface>>
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Realization with UML tool Rational Rose

« Rational Rose provides
— graphical support for UML

— automatic generation of XML-Descriptors using
Rose Extensibility Interface (REI) CORBA Component

<<implementation>> <<CO>>
<<CO>> /' TestManager W
TestManager

TestManager

\ <<implementation>>
. TestManager_S 1

CORBA Softpkg

&% Clazs Specification for TestManager

‘ +

General | Dretail | Operationz I Attributes

Relations Components | Mested I File= I caT TestMan ager

¥ Show all components <<implementation>>
TestManager_W
Compaonent Mame | FPackage Mame | Language |

&7 Testtanager_w  ApplicationDataBas: DOT
] Testtanager 5 ApplicationDataBas: DOT

. . <<implementation>>
T W ﬁ.ppl!cat!cunDataB as DOT TestIVFI’anageritS
& |PTC W ApplicationD ataB aze DOT

ST MoplicobomDiabaP oo DIOT
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Generation of softpkg descriptor (1)

Softpkg descrniptor generation

Avtor
Hame: IPL&TIN Title: ITest Manager for \Windows and Solaris
<< CO >> Campany: IGMD FOKLS Tupe: IEDHB.& Component
TestManager |::>
webpage: Ihttp:H!www.foku&.gmd.de! Licenze Ihttp:.r'a‘www.fu:ukus.gmd.de;"liu:ense.f
Server

Open Specification. .
Dpen Standard Specification...
Sub Diagrams r

Azzignment [mplementations to Softplkg

Frovided Implementations Selected Implementations

[ e Attribute Testh anager_x TestManager_S
Testhanager_w

Mew Operation T

Select |n Browser

Belreate

) < Remove
O ptians r
Format 3

Generate Softpkg Descriptar

[Generate Component Descriptor

oK Abbrechen
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Generation of soft

B
f— I.l— - CEToE C v
b [= .
i [ — v e

=

et |

Dotei speichemunter ——GAEi|
B (=] N s =

S peichern ir: I =5 Descriptor_tests

[ ateinarme: ITestM anager Speichem I
D ateityp: ISl:uftpal:kage Dezcriptor FI|E$[ .cad) J Abbrechen |
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/;

0kg descriptor (2)

=Pml wersion="1.0" 7=
=IDOCTYPE softpkg SYSTEM "softpkg. did"=

=50ftpka name="TestManager"=
=idl id="IDL:M 1 TestManager:1.0"=
=author=
=company=GhD FORUS=fcompany=
=name=PLATIMN=iname=
=webpage hre="hitpfasseee fokus.gmd. deli=
=fauthor=
=license href="httn M fokus gmd.dedlicense =
=title=Test Manager far Windows and Salaris=fitle=
=pkgtype=CORBA Component=fpkatype=
=implementation id="DCE TestManager_¥W"'=
=description=This is an implementation for Windows operation system </description=
=descriptor=
=fileinarchive= TestManager.ced =fileinarchive=
=fdescriptars
=Mmainmemary size="128M8"=
=campiler name="visual C++" wvarsion="2.1.0.0"=
=programminglanguage name="C++" version="6.0.0.0""=
=05 name="Windows MT" version="4.0.0.0"=
=processor name="x86"=
=storage=
=gpace min="40ME" max="100MB" =
=Istarages
=prapertyfile=
=fileinarchive name="TestManager_W.cpf'i=
=link href="ftp.iwh" =
=fnropertyfile=
=code type="EXE"=
=fileinarchive name="TestManager_WW EXE"f=
=lcodes=
=fimplementation=
=implementation id="DCE: TestManager_5"=
=description=This is an implementation for UNE operation system =fdescription=
=descriptor=
=fileinarchive= TestManager.ced =fileinarchive=
=fdescriptor=
=code type="DLL"=
=fileinarchive name="TestManager_S.0LL"f=

7

=lcades=
=fimplementation=
=fsoftpkg=
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Generation of CORBA component descriptor

Open Specification. ..

<<CO>> Open Standard Specification...
TestManager  =ubDiagrams ¢
[ e Attribute

Mew Operation

Select In Browser

Eelarate
O ptions 3
Format 3

enerate Saoftpkg Descriptar

Generate Component D

Datei zpeichern unter

Speichern in: I £ Descriptor_tests

MTC. cod
PTC.ccd
5UT.cod
Testtdanager. ced

Drateiname: T esthd anage Speichern I
D ateitpp: IEI:IF!B.{\ Component Descriptor Files [*.ccd] j Abbrechen |

=TRml version="1.0" 7=
=IDOCTYPE carhacomponent SYSTEM "corbacomponent. dtd'=

=corhacomponent=
=componentrepid repid="IDL:TestManager:1.0"=
=corbaversion=3.0=fcarbaversion=
=componentkind=
=gession=
=servant lifetime="component'r=
=/zession=
=fcomponentkind=
=transaction use="selFmanaged"f=
=security rightsfamily="corha"f=
=threading policy="serialize"f=
=repository type="CORBA Interface Repasitory"/=
=compaonentfeatures name="TestManager" repid="IDLTestManager"=

=interface name="i_TestManagertotify" repid="IDL:i_TestManagertotify:1.0"=
=operationpolicies=
=operation name="submittTestResult'=
=transaction use="required"’=
=requiredrights=
=right name="submitt"/=
=irequiredrights=
=foperation=
=foperationpolicies=
=finterface=
=fcorbacamponent=

=pors=
=provides
providesname="rmtc_notify"
repid="10L:i_TesthManagertotify:1.0"=
=operationpolicies=
=operation name="suhmittTestResult'=
=transaction use="reguired"f=
=requiredrights=
=right name="submitt"i=
=frequiredrights=
=loperation=
=foperationpolicies=
=iprovides=
=Uses
useshame="mtc"
repid="IDL:i_MTCCaontrol:1.0%=
7 «fpors=
=fcomponentfeatures=

Middleware in Telecommunication

17



I3 @®(®) | uMmL Profile for DCL

Generation of CORBA assembly descriptor

<<Assembly>>
TestSenvice

Cpen Specification. ..

[lew F
Sork

[eleke
Rename

Lniks k

Datei speichern unter 2=l

x| = ® ek E-

Speichern I ) Deskriptors

TestService cad
Test5ervicel cad

Dateinarne;

\— Speicherr I
Diateityp: ICEIF!E#—'« Azzembly Descriptor Files [* cad) j Abbrechen |
A

<!DOCTYPE compohentassewbly SYSTEM "componentassembly. ded™s
<componentassembly id="Testiervice™>
<descriptionr*Exanple TestManager</description>
<componentfile s>
<componentfile id="TestManhager'>
<fileinarchiwve name="TestManager.ccd” />
</conponentfile>
<componentfile id="PTC™>
<fileinarchive name="PTC.ccd" />
</componentfiles>
<componentfile id="MTC"-
<fileinarchive name="MTC.ccd" />
<foomponentfiles
<componentfile id="5TT"=
<fileinarchive name="3UT.ccd" />
</conponentfile>
</componentfiless-
<partitioning-
<homeplacenent id="testManagerFactoryl™ type="TestManagerFactory™:-
<componentfileref idref="TestManager”™ />
<ocomponehntinstantiation id="tml"/>
<oonponentinstantiation id="tm2" />
</honepl acenent>
<homeplacenent id="ptcFactoryl”™ type="PTCFactory">-
<componentfileref idref="PTC" />
</honeplacenents
<homeplacement id="sutFactoryl”™ type="5UTFactory’ =
<componentfileref idref="35UT" />
</homepl acenent>
<homeplacenent id="mtcFactoryl”™ type="MICFactory">
<oomponentfileref idref="MTC"/:
<oomponentinstantiation id="wtcl™ >
</honeplacenents
</partitioning
LCconnectionss
<connectinterface id="i_TestManagerNotify™>
“usespor tr
<usesidentifier>nte< /usesidentifier>
Loomponentinstantiationref ideef="mtcl"/ >
</usespores
<prowvidesports
<providesidentifier:mtc_notify</providesidentifier:>
<oonponentinstantiationref idref="tml" />
</providesport>
</comnectinterface>
<connectinterface id="i_MTCControl™>-
LUSespor s
Lusesidentifier>mted usesidentifiers
Loomponentinstantiationref idref="twml"/>
< /usesporty
<providesportc>
<providesidentifier>mtc_control</providesidentifier>
Loomponentinstantiationref ideef="mtcl"/ >
</providesports
L/connectinter faces-
<£/connec tionsx
</oouponentass enhly-

Middleware in Telecommunication
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Conclusion

« Graphical support for DCL
— Specification of all CO Types, their interfaces and properties
— Specification of Initial Configuration

— Automatic generation of XML-Descriptors for the Assignment Tool

* In process:
— Constraints for Run-time Configuration

— Design of run-time configuration for a hardware system

(which component on which node?)

e Demo follows ...

Middleware in Telecommunication
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Thank you!



