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Relationen und ADTs zur Darstellung von Web-Services

Bevor wir zur Erzeugung von ASM aus der graphischen Reprasentation von Web Services tibergehen,
soll eine Ubersicht uiber alle auftretenden graphischen Strukturelemente und die ihnen
entsprechenden Rel at i onen bzw. ADTs erfolgen. Es wird versucht, auf die Strukturelemente in der
Reihenfolge ihres Auftretens im zu Grunde liegenden Buch einzugehen.

Wie auch in [WS] stehen im folgenden Namen bzw. Bezeichnungen der jeweiligen Komponente
entweder am inneren oder auBeren Rand des jeweiligen Strukturelements. Evtl. aufgefihrte
Seitenzahlen geben das erste Auftreten des entsprechenden Elements an.

Ubersicht der Strukturelemente:
1) Zurlosen Zusammenfassung mehrerer Komponenten zu einem Oberbegriff bzw. zu einer
gréBeren Komponente (Seite 4) wird die folgende graphische Darstellung verwendet.

Informationssystem

________________________________________________________________

Formal wird hierzu der ADT Container eingefiihrt. Die Zugehorigkeit zu einer Komponente
wird durch eine part Of - Relation ausgedriickt. Das obige Beispiel lasst sich also auch wie
folgt darstellen:

Informationssystem [1 Container

{Prasentation, Anwendung(en), Ressourcen} part O Informationssystem
Auf die hier noch nicht ndher definierten Objekte (z.B. Prasentation) wird im Punkt 3)
eingegangen.
Es seien an dieser Stelle noch weitere graphische Mdglichkeiten (Seite 55) zur Darstellung
von Teilkomponenten aufgezeigt:

Gesamtkomponente

Tellkomponente 1:

[B&standteile ] [der ] [1. Teilkomponente ]

Tellkomponente 2:

[B&standteile ] [der ] [1. Teilkomponente ]

und

Gemeinsame Domane

)
e )

Alle gezeigten Darstellungen kénnen auch zur Veranschaulichung von gemeinsamen z.B.
Domanen-Bereichen dienen (Seite 78, Seite 105).




2)

3)

4)

Die Darstellung von nicht ndher beschriebenen Komponenten (auch: extern, unabhéngig... —Seite
4) erfolgt im Buch in dieser Form:

Der entsprechende ADT ist Object und wirde fur das gegebene Beispiel so aussehen:

Client [J Object
Falls es sich um ein strukturiertes Objekt handelt, so wird teilweise zur Unterstreichung dieser
Tatsache die folgende Darstellung gewahilt:

Komponente

[ Teilkomponente ]

Mit Hilfe von ADTs und Relationen ausgedriickt erhalt man:
Komponente L] structObject
Teilkomponente [] Object
{Teilkomponente} part OF Komponente bzw. Teilkomponente part O Komponente

Komponenten mit im Text klar beschriebenen Aufgaben/Schichten bzw. eindeutig als solche zu

erkennende Aktivitdten bzw. Prozesse (—Seite 4) werden durch Activity repréasentiert. Analog zu

den in Punkt 2) erwahnten strukturierten Objekten gibt es auch die Méglichkeit, strukturierte

Aktivitaten (Seite 11) darzustellen —in Form von structActivity.

Will man z.B. den ApplicationLogicLayer als Schicht definieren, so erhalt man:
ApplicationLogicLayer LI Activity

Die entsprechende graphische Reprasentation ist:

ApplicationLogicLayer

Sind zwei Komponenten auf diese Art

Anwendung <:> Ressourcen

miteinander verbunden, so hangt die Funktionalitat der einen (stark) von der der anderen ab(Seite
4). Dies kann soweit gehen, dass die Komponenten einzeln nicht verwendbar sind (z.B.
Abhangigkeit von einem Gesamtsystem).
Die Relation, die diesem Sachverhalt Rechnung tragt ist con. Das genannte Beispiel kann also
auch so notiert werden:

Anwendung [ Activity

Ressourcen [ Activity

Anwendung con Ressourcen



5)

6)

7

8)

Die Relation commstellt den Kommunikations-/Informationsfluss zwischen zwei Komponenten

dar. Dies kdnnte z.B. eine Beziehung zwischen einem n-tier System und einer Komponente bzw.

einem anderen n-tier System sein.

Der Informationsfluss zwischen einem Client und einem Server wird dementsprechend notiert als:
Client conm Server, wobei Client L1 Activity und Server L] Activity.

Sofern kein neuer ADT vorgestellt wird, wird im Folgenden der Datentyp der vorkommenden

Objekte nicht mehr explizit genannt —er ist dann der graphischen Darstellung des jeweiligen

Beispieles zu entnehmen. Fur das Client/Server Beispiel ware diese:

Client [* > Server

Besitzt eine Komponente ein Interface,
so wird dies im Buch wie folgt dargestellt (Seite 14 bzw. 142):

( Interface w

Komponente
L Komponente J

oder

Interface

Will man diesen Zusammenhang nicht-graphisch darstellen, so erfolgt dies tber die i nt er f aceC™!
—Relation:
Interface i nt er f aceOf Komponente

Neben Aktivitaten und Objekten gilt es unter anderem auch sog. Queues (Seite 25) zu betrachten:

Nachrichten

2110

Der dazugehorige ADT wird mit Queue bezeichnet. Nachrichten [1 Queue gibt also das obige
Beispiel wieder. Hierbei kann auf jedes Queue-Element einzeln zugegriffen werden —
gekennzeichnet wird dies durch z.B. Pfeile zum bzw. vom jeweiligen Element hin oder weg
(Nachrichten[0] entspricht dem ersten Elemente der Queue).

Besteht zwischen mehreren Aktivitdten eine bestimmte Reihenfolge (Seite 38), so kann dies mit
der Relation pr ed( ecessor ) O dargestellt werden.
A predO B bedeutet demnach, dass die Aktivitat A vor der Aktivitat B stattfindet.

A » B

Ist der Pfeil dartiber hinaus beschriften, wie dies hier

C
A » B

der Fall ist, so spiegelt dies einen Funktionsaufruf (Seite 202) wieder. Nach Einflihrung der
Relation i nvokeQp lasst sich das auch wie folgt darstellen:

i nvokeQp (A, C, B)

Die Beschriftung des Pfeils entspricht dem Namen der aufgerufenen Funktion. Wird im hier
gelieferten Beispiel also die Aktivitat A ausgefiihrt und dann die Funktion C (z.B. innerhalb der
Aktivitat A) aufgerufen, so fihrt dies zur Ausfiihrung von Aktivitat B. Dies kann natdrlich auch im
Sinne von Zustandsiibergangen verstanden werden, die beteiligten Typen sind dann jedoch
Objekte (Seite 201):

[ Zustand W Aktion J neuer Zustand }




9) Die Folgenden beiden Skizzen driicken eine Vorbedingung, Teilnahme oder Beeinflussung aus:

A B oder: A b »

Ist die Aktivitat A eine Vorbedingung der Aktivitat B, so kommt die Relation al | ows zur
Anwendung: A al | ows B

Sollte A jedoch an der Aktivitat B Teilnehmen, so kann auch geschrieben werden:
Apart(icipates) B

Sofern die Teilnahme oder Beeinflussung tUber (mehrere) Zwischenstationen erfolgt, so dient
zur Darstellung dieses Umstandes die Relation al | ows Vi a. Die Notation dieser Relation
entspricht der der Relation sendVi a unter Punkt 18).

10) Ahnlich dem Aufruf von Funktionen wird auch das Versenden von Nachrichten gehandhabt:

Message
A b » B

Dementsprechend wird die zu verwendende Relation sendMsg analog zu der Relation i nvokeQp
definiert und angewandt: sendMsg(A, Message, B).

11) Fur die auf Seite 37 erfolgte Darstellung von Ressourcen filhren wir den neuen ADT Resource

ein. Die Folgende

Datenbank

sieht in ADT-Schreibweise so aus:
Datenbank [] Resource

12) Will man einen Teil einer Komponente besonders hervorheben (Seite 37) weil dieser z.B. fur die
Interaktion mit der AuRenwelt zustandig ist, so kann dies graphisch wie folgt aussehen:

Komponente
(z.B. Code)

Teil der Komponente
(z.B. Teil des Source-
Code)

Die, dieses graphische Strukturelement wiedergebende, Relation ist el enent O :
TeilDerKkomponente el ement O Komponente.



13)

14)

15)

16)

17)

Diese graphische Darstellung von mehreren Objekten bzw. Komponenten des gleichen Typs
(Seite 55):

ObjektA 'l

wird durch die Relation nunber O reprasentiert und gibt das genannte Beispiel wie folgt wieder:
nurmber O ObjektA

Selbiges geht natirlich auch mit den restlichen Komponenten- bzw. Interfacedarstellungsformen

(also z.B. Aktivitaten).

Zur Darstellung weiterer, nicht ndher benannter, Komponenten dient dieses Symbol (Seite 55):

[

Der dazugehorige ADT ist undefObj. Da die Elemente dieses Typs keine Bezeichnungen
besitzen, werden sie in den Strukturbeschreibungen dieses Dokumentes mit Nummern versehen.
Dies erfolgt entsprechend diesem Beispiel:

-(1) UJ undefObj
Weitere unbenannte Komponenten wirden dann mit “-(2)*, “-(3)“ usw. bezeichnet werden.

Die Darstellung einer Spezifikation bzw. eines Interfaces ohne eine zugehdérige Komponente
(Seite 56) kann mit dem folgenden Symbol Erfolgen:

IDLOfServiceProvider

Als ADT dient hierzu der Specification —Typ. IDLOfServiceProvider [1 Specification gibt also
den gleichen Sachverhalt wieder.

Die Relation equal stellt gleichgestellte, zusammengehdrige Komponenten, wie dies z.B. auf
Seite 56 anzutreffen ist, dar. Die graphische Notation von

Stub equal ClientApplicationObject

sieht so aus:

[ ClientApplicationObject }

S

Die graphische Darstellung neu hinzugekommener Komponenten (Seite 73) wird zu gleich auch
fur die Veranschaulichung von optionalen Komponenten verwendet (Seite 239):

P e P <

______________________

,Stub“ kann also eine optionale oder eine neu hinzugekommene Komponente sein.
Um dies mit Hilfe von Relationen wiederzugeben ist wie folgt vorzugehen:

stub [J Object

new stub



18) Werden Nachrichten unter Verwendung von Mittlern (Seite 61) versandt, so wird dies so
dargestellt:

Die dies widerspiegelnde Relation heif3t sendVi a und stellt sich fir das Beispiel so dar:
sendVi a (A, {B}, C)

Analog zu dieser Notation ist auch al | owsVi a (9.)definiert bzw. anzuwenden.

19) Im Zuge des Internets (als Beispiel) kommt es auch zur Kommunikation durch andere
Komponenten hindurch (z.B. Firewalls —Seite 96). Dies sieht graphisch dargestellt so aus:

HTTP
~N = D = e
E[HTTPProxy ______________ = [ a‘:j ] = HTTPGateway E
J tunnel = e £ N

Eine alternative Darstellungsmaoglichkeit, bei der der Tunnel nicht benannt wird, ist auf den
Seiten 99 und 104 vorzufinden.

=

firewall
Internet
firewall

fam )

Um diese beiden Darstellungsformen wiederzugeben wird zum einen der ADT Tunnel und
zum anderen die Relation t unnel | ed eingefihrt:
HTTPTunnel [J Tunnel

t unnel | ed (HTTPProxy, {Firewall, Internet, Firewall}, HTTPGateway, [HTTPtunnel])
Die eingefiihrte Relation besagt, dass zwischen HTTPProxy und HTTPGateway eine
Verbindung mit dem Namen HTTPTunnel besteht, welche durch die beiden Firewalls und das

Internet hindurchgeht. Die Angabe des Namens der Verbindung ist optional und hat nur zu
erfolgen, wenn dies in der graphischen Darstellung ebenfalls erfolgte.

10



20) Die im Buch anzutreffende Abgrenzung zwischen Komponenten verschiedener Schichten bzw.
die lose Zweiteilung innerhalb einer Komponente

[ Komponente A ]

4 Layer 2
[ Komponente B ]

unterscheidet sich zwar von der, die bei Teilkomponenten zum Einsatz kommt, auf Grund der
inhaltlich gleichen Aussage wird jedoch die gleiche ADT/Relationen -Beschreibung verwandt wie
in 1).

21) Wird ein Objekt durch eine andere Komponente implementiert (Seite 100-103), so wird dies durch
die Relation i npl enent s bzw. die anschlie3ende graphische Darstellung ausgedriickt.
Bi npl ement s A und

D

sagen beide aus, dass A als B implementiert wird (Client z.B. als Applet)
Hierbei tritt auch ein neuer ADT RawObject (A [1 RawObject) auf.

B

22) Betrachtet man WebServices, so kommt man nicht umhin mdgliche Zugangspunkt(e) bzw. sog.
entry point(s) zu betrachten (Seite 135).
Sind diese unbenannt, so gentigt die Verwendung der Relation ent r yPoi nt s.
ent r yPoi nt s (WebService) wiirde dann diese Situation wiedergeben:

[WebService }_ [WebService }'@

Beide Darstellungen stellen das gleiche dar. Evtl. Interaktionen mit dem entsprechenden
WebService finden dann tber diese Ports statt.

Sollen die Ports jedoch benannt werden, so sieht die Definition wie folgt aus:
Comm.Port L] Port

Comm.Port port O WebService

WebService
Comm.Port

Verbindungen zu den Ports kénnen in diesem Fall direkt tiber den Port-Namen erfolgen.

23) Organisations-, Struktur- oder Architektureinheit (Seite 142) werden symbolisch so dargestellt:

Der dazugehorige ADT ist Structure. Hier gilt demnach: Architektur [ Structure

11



24)

25)

26)

27)

Sofern (interne) Middleware besonders hervorgehoben werden sollte, so erfolgte dies
entsprechend diesem Beispiel:

e

Web-ServiceMiddleware

Mit Hilfe des ADT Middle erhalt man:
Web-ServiceMiddleware 1 Middle
Web-Service commWeb-ServiceMiddleware
Client commWeb-ServiceMiddleware

Die hier gezeigte Darstellung fur die Verfeinerung von Komponenten (Seite 183):

Geschéftseinheit

Service-
Beschreibung

Findet sich in der Relation r ef i nes wieder:
Geschéftseinheit r ef i nes Service-Beschreibung

Stellen Bezeichnungen an (Verbindungs- oder Kommunikations-) Kanten z.B. verwendete
Protokolle (Seite 209) oder(Rollen-) Informationen (Seite 215) und nicht Aktionen (siehe

i nvokeQp) bzw. versendete Nachrichten (siehe sendMsg) dar, kommt die Relation | abel zum
Einsatz. Hier ein kleines Beispielt, indem die Aktivitat A unter Verwendung des Protokolls C mit
der Aktivitat B in Verbindung steht.

C
A » B

Dies entspricht:

| abel ((A predO B), C)

Anstelle der Relation pr edOF sind auch alle anderen ,Pfeilrelationen” wie z.B. con und comm
aber auch r el , mdglich.

Die Koordination zwischen Komponenten (Seite 224) wird durch den hier zu sehende Pfeil und
die Relation coor d ausgedriickt:

KoordinatorA coor d Coord.Port

und

Coord.Port
Koordinator | Koordinator
A B

12



28) Zur Darstellung von Start- und Endpunkte eines Prozesses reichen nach Einfiihrung des ADTs
Point die bisher zur Verfligung stehenden Relationen:

-(1) U Point
-(1) predd> A

Die entsprechende graphische Darstellung des Startpunktes eines Prozesses, der nur das Objekt
A beinhaltet, sieht so aus

[ " }
Will man den Endpunkt eines Prozesses definieren, so sehen die beiden Darstellungsarten wie im
Folgenden angeben aus:

-(2) U Point
Apredd -(2)
bzw.

G
¢

29) Die Darstellung von Alternativen und AND-Verknipfungen erfolgt mit bekannten Symbolen:
Die Alternative:

Offered=True

Offered=False

und die AND-Verknipfung:

13



Die folgenden beiden Relationen geben diese Sachverhalte wieder.
Die Alternative:

O St at enent (A, Offered, B, C)
Offered ist hierbei vom Datentyp Boolean und besitzt keine eigenes Darstellungssymbol
(aul3er ,am entsprechenden Pfeil stehen). Sollte das ,,oder* -Symbol allein stehend bzw. nicht
im Rahmen einer solchen Alternative benétigt werden, so kann der ADT Or verwendet
werden.
Die AND-Verknupfung:

AndsSt at enent ({A},{B,C})

30) Die explizite Darstellung von strukturierten Aktivitaten (Seite 287) ist hier zu erkennen:

Aktivitét

Unteraktivitatl Unteraktivitat2

Im Prinzip stellt dies eine Verfeinerung von 23) dar.
Die dazugehorige Relation ist parentOf , wobei folgende Schreibweise gilt:
Aktivitat par ent OF {Unteraktivitatl, Unteraktivitat2}

31) Bestehende Partnerschaften (Seite 290) driickt die Relation r el aus.
So gibt
Kunde r el Lieferant
z.B. eine in dieser Grafik dargestellte Partnerschaft wieder:

Kunde l

Lieferant

Warenhaus

32) Zur besonderen Kennzeichnung eines Fehlers (Seite 291) dient dieses durch den ADT Error
reprasentierte Symbol:

S

33) Die Darstellung von Zeitraume vor, zwischen und nach z.B. Aktivitaten (Seite 23) wird im
Folgenden dargelegt, wobei jeweils zuerst die entsprechende Relation und dann die
dazugehdrige graphische Darstellung angegeben wird:

1) peri od_pred (A)

14



2) peri od_betw (A, B)

A

B

3) peri od_succ (A)

A

l

34) Wird eine Aktivitat durch eine anderen Aktivitét (Seite 23) blockiert, so stellt dies die Relation
bl ockedBy dar:
- A bl ockedBy B

A @000 eccccccvccccccee

Anmerkungen zu einigen Grafiken:

1) Seite 14 —Die Darstellung sollte aus Griinden der Ubersichtlichkeit auf zwei Grafiken aufgeteilt
werden

2) Seite 37 —,IDL" und ,language specific call interface” werden wie Objekte behandelt

3) Befinden sich in einer Grafik nummerierte Zeichenketten, so symbolisieren diese eine

Reihenfolge (Seite 40) und kénnen bzw. sollten (aus Griinden der Konsistenz)entsprechend dem

8. Punkt notiert werden. AulZerdem sollten Teilkomponenten immer entsprechend der par t O
Relation dargestellt werden. An einigen stellen im Buch wird dies jedoch so gehandhabt, dass in
einer Komponente mehrere Bezeichnungen auftreten und die unterstrichene den Namen der
Komponente symbolisiert wahrend die restlichen Bezeichnungen fiir Teilkomponenten stehen
(Seite 38).

4) Seiten 38 und 40— Aktivitaten/Funktionen der Objekte sollten generell auch als solche dargestellt
werden (siehe 3)).

5) Seite 51 — ,client application” und ,client* sollten mit dem Interface verbunden sein und dieses
entsprechend der Interface Struktur (siehe 6) in der obigen Auflistung) dargestellt werden.

6) Seite 80 —alle verbal beschriebenen Aktivitaten etc. werden im Folgenden direkt in die Grafik mit
aufgenommen

7) Seite 185 - von ,businessEntity nach ,UDDI" sollte ein Pfeil sein??

Nachdem nun alle Strukturelemente durch Rel at i onen bzw. ADTs beschrieben wurden, geht es in

den folgenden Kapiteln um die Darstellung der Grafiken (aus dem genannten Buch von G.Alonso) mit

Hilfe eben dieser Rel at i onen und ADTs. Wéhrend viele Grafiken nur Strukturen beschreiben und
keinerlei Dynamik enthalten und dementsprechend die Darstellung in Form einer ASM nicht sinnvoll
ist, werden alle Grafiken, die dynamisches Verhalten beschreiben, neben der statischen Darstellung
(Rel ati onen und ADTSs) auch in Form einer ASM beschrieben. In Bezug auf die Notation ist noch
anzumerken, dass anstatt des par Operators (siehe [GUR99] und [WR]) alle parallel auszuftihrenden
Regeln untereinander geschrieben werden.
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Kapitel 1

Verschiedene Schichten eines Informationssystems (Grafik Seite 4/9):

PresentationLayer [ Activity
ApplicationLayer [1 Activity
ResourceManagementLayer [1 Activity
Client [1 Object

InformationSystem [J Container

(Ltier LI Activity) = Seite 11

Relationen:

PresentationLayer par t Of InformationSystem
ApplicationLayer par t OF InformationSystem
ResourceManagementLayer part O InformationSystem

Client con PresentationL ayer

PresentationLayer con ApplicationLayer
ApplicationLayer con ResourceManagementLayer

Zusammenfassung von Schichten in der 1-tier Architektur (Grafik Seite 11):

PresentationLayer [1 Activity
ApplicationLayer [1 Activity
ResourceManagementLayer [1 Activity
Client [1 Object

InformationSystem [J Container

1tier L structActivity

Relationen:

PresentationLayer par t OF 1tier
ApplicationLayer part OF 1tier
ResourceManagementLayer par t OF 1tier
ltier part O InformationSystem

Client con PresentationL ayer

PresentationLayer con ApplicationLayer
ApplicationLayer con ResourceManagementLayer

Zusammenfassung von Schichten in der 2-tier Architektur (Grafik Seite 12):

PresentationLayer [1 Activity
ApplicationLayer [1 Activity
ResourceManagementLayer [1 Activity
Server [ structActivity

Client L structObject
InformationSystem [J Container
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Relationen:
PresentationLayer par t Of Client

ApplicationLayer part OF Server
ResourceManagementLayer part O Server

Server part O InformationSystem
PresentationLayer par t Of InformationSystem

Client con Server
ApplicationLayer con ResourceManagementLayer

Interne Organisation der Anwendungslogik-Schicht (Grafik Seite 14):

Server [ structActivity
ResourceManagementLayer [1 Activity
serverAPI [ Activity

Servicelnterface [ Activity

Service L] Object

Reationen:

nunmber O Servicelnterface

nunmber O Service
ResourceManagementLayer part O  Server
serverAPl i nterfaceOF Server

Servicelnterfacei nt er f aceOr serverAPI
Servicepar t Of serverAPI

Servicelnterface commService
server APl con ResourceManagementL ayer

Clients als Integrationswerkzeug (Grafik Seite 15):

Dieim Folgenden in Klammern stehenden Zahlen hinter einem Bezeichner dienen nur zur formalen
Unterscheidung von Objekten mit gleicher Bezeichnung, in der entsprechenden grafischen Darstellung
sind sie nicht mit anzugeben.

ApplicationLogic [1 Activity
PresentationLayerl L] Activity
PresentationLayer2 L] Activity
ApplicationLogicLayer(1) L1 Activity
ApplicationLogicLayer(2) L1 Activity
ResourceManagementLayer(1) LI Activity
ResourceManagementLayer(2) LI Activity
Serverl [ structActivity

Server2 [ structActivity

Client L structObject

Relationen:

ApplicationLogic part OF Client
PresentationLayerl par t Of Client
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PresentationLayer2 par t Of Client

ApplicationLogicLayer(1) par t Of Serverl
ResourceManagementLayer(1) part Of Serverl

ApplicationLogicLayer(2) par t Of Server2
ResourceManagementLayer(2) part Of Server2

PresentationLayerl con Serverl
ApplicationLogicLayer(1) con ResourceManagementLayer(1)
PresentationLayer2 con Server2
ApplicationLogicLayer(2) con ResourceManagementLayer(2)

3-tier Architekturen und Middleware (Grafik Seite 16):

Client L structObject
PresentationLayer [ Activity
Middleware [ structActivity
ApplicationLogicLayer [1 Activity
ResourceManagementLayer [1 Activity
InformationSystem [J Container

Relationen:
PresentationLayer par t Of Client

ApplicationLogicLayer par t O Middleware

Middleware par t OF InformationSystem
ResourceManagementLayer part O InformationSystem
PresentationLayer par t Of InformationSystem

Integration von Systemen mit unterschiedlichen Architekturen (Grafik Seite 17):

Client(1) U structObject
PresentationLayer [1 Activity

Middleware [ structActivity
ApplicationLogicLayer [1 Activity
IntegrationL ogic [1 Activity
Client(2) L] Object

Client(3) LI Object
ResourceManagementLayer L1 structActivity
Wrapper(1) LI Activity
Wrapper(2) LI Activity
Wrapper(3) LI Activity

1tier L structActivity

2tier [ structActivity

3tier [ structActivity

-(1) U Resource

-(2) U Activity

-(3) U Activity

-(4) O structActivity

-(5) U Activity

18



-(6) U structActivity
-(7) O structActivity
-(8) U structActivity
-(9) U Resource
-(10) O Activity
-(11) O Activity

Relationen:
PresentationLayer par t Of Client(1)

ApplicationLogicLayer par t O Middleware
{IntegrationL ogic, Client(2), Client(3)} part O ApplicationL ogicLayer

{Wrapper(1), Wrapper(2), Wrapper(3)} part O ResourceManagementLayer
{ Ltier, 2tier, 3tier} part O ResourceManagementLayer
-(1) part O 1ltier

(2 part O 2tier

-(3) part O 2ier

-B) part X —«(4)

-(4) part O 3tier

-9 partxX |7)

-(10) part O —8)

-(11) part O —8)

-(7)part X —6)

-(8) part O —6)

-(6) part O 3tier

Client(1) con Middleware

Middleware con ResourceManagementL ayer
ApplicationLogicLayer conmWrapper(1)
ApplicationLogicLayer conmWrapper(2)
ApplicationLogicLayer conmWrapper(3)
Client(2) conm2tier

-(2) con -(3)

Client(3) conma3tier

Wrapper(1) commtier

Wrapper(2) conm2tier

Wrapper(3) conm-(4)

-(4) con -(6)

-(10) con -(11)

Erweiterung eines 3-tier zu einem n-tier System (Grafik Seite 20):

Client L structObject

WebBrowser L1 Object
InformationSystem [1 Container
PresentationLayer L1 structActivity
WebServer [ Object

HTMLFilter L] Object

Middleware [ structActivity
ApplicationLogicLayer [1 Activity
ResourceManagementLayer [1 Activity
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Relationen:
WebBrowser part O Client

WebServer par t Of PresentationLayer
HTMLFilter part OF PresentationLayer

ApplicationLogicLayer par t O Middleware

PresentationLayer par t Of InformationSystem
Middleware par t OF InformationSystem
ResourceManagementLayer part O InformationSystem

WebBrowser con WebServer
PresentationLayer con Middleware
Middleware con ResourceManagementL ayer
WebServer commHTMLFilter

Prozessunterbrechung auf Grund eines synchronen Aufrufes (Grafik Seite 23):
Request [ Activity

Response [ Activity

InvokingExecutionThread [1 Container

InvokedExecutionThread L1 Container

Relationen:

Request part O InvokingExecutionThread
Responsepar t O InvokedExecutionThread
Peri od_pr ed (Request)

Request bl ockedBy Response

Asynchrone Aufrufe und Queues (Grafik Seite 25):
put(1) O Activity

fetch(1) O Activity

put(2) L Activity

fetch(2) U Activity

queue(1) LI Queue

queue(2) LI Queue

InvokingExecutionthread [1 Container
InvokedExecutionThread [1 Container

Relationen:

peri od_pred (put(1)

peri od_bet w(put(1), fetch(1))
pr ed_succ (fetch(1))

peri od_bet w(put(2), fetch(2))
put(1) part queue(l)

queue(l) part fetch(2)

put(2) part queue(2)

queue(2) part fetch(l)
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Kapitel 2

Abstraktion mit RPC (Grafik Seite 31):

RemoateProcedureCall [ Activity
sockets [1 Activity

TCP,UDP [J Activity
InternetProtocol (IP) LI Activity

Relationen:

RemoteProcedureCall con sockets
socketscon TCP,UDP

TCP,UDP con InternetProtocol (IP)

Entwicklung verteilter Anwendungen mit RPC (Grafik Seite 37):

ClientProcess L1 Activity

ClientCode L1 Object

ClientStub [ Object
DevelopmentEnvironment [1 Activity

IDL Sources [] Resource

IDLCompiler LI Activity

InterfaceHeaders [1 Resource
ServerProcess [ Activity

ServerCode [ Object

ServerStub [ Object

IDL [] Object
LanguageSpecificCalllnterface(1) LI Object
LanguageSpecificCalllnterface(1) LI Object

Relationen:

ClientCodepar t O ClientProcess

ClientStub par t O ClientProcess
LanguageSpecificCalllnterface(1) par t Of ClientProcess
LanguageSpecificCallnterface(1) el enent O ClientCode
ClientStub equal LanguageSpecificCalllnterface(1)

IDL part OF DevelopmentEnvironment
IDLSources par t OF Devel opmentEnvironment
IDLcompiler par t OF Devel opmentEnvironment
InterfaceHeaderspar t O DevelopmentEnvironment

SarverCodepar t OF ServerProcess

ServerStub par t OF ServerProcess
LanguageSpecificCalllnterface(2) par t Of ServerProcess
LanguageSpecificCalllnterface(2) el enent Of ServerCode
ServerStub equal LanguageSpecificCalllnterface(2)

IDL predCf IDLSources
IDLSources pr edOf IDLCompiler
IDLCompiler pr edOf InterfaceHeaders
IDLCompiler al | ows ClientStub
IDLCompiler al | ows ServerStub

21



InterfaceHeaders al | ows ClientCode
InterfaceHeaders al | ows ServerCode

RPC- Grundfunktionen (Grafik Seite 38):

Rotmarkierte Elemente werden in der néchsten Grafik ausgetauscht
ClientProcess L] Activity
ServerProcess [ Activity

Client [1 Object

ProcedureCall 1 Activity

ClientStub [ Object

Bind [ Activity

Marshal [1 Activity

Serialize I Activity

Send [ Activity
CommunicationModule(1) I Activity
Server 1 Object

Procedure LI Activity
Dispatcher(SdectStub) LI Activity
ServerStub [ Object

Unmarshal [1 Activity

Deserialize L1 Activity

Receive L1 Activity
CommunicationModule(2) I Activity

Relationen:
Client part O ClientProcess
ProcedureCall par t Of Client

ClientStub par t O ClientProcess

Bind part OF ClientStub

Marshal par t OF ClientStub

Seializepart O ClientStub

Send part O ClientStub
CommunicationModule(1) par t OF ClientProcess

ProcedureCall pr edOf ClientStub
Send pr edOf CommunicationM odule(1)

Server part O ServerProcess
Procedurepart O Server

ServerStub par t OF ServerProcess
Unmarshal par t OF ServerStub
Deseridizepar t O ServerStub
Receivepar t O ServerStub

Dispatcher(SdectStub) par t O ServerProcess
CommunicationModule(2) part OF ServerProcess

Unmarshal pr edOf Procedure
CommunicationModule(1) pr edOF CommunicationM odule(2)
CommunicationModule(2) pr edOF Dispatcher (Sel ectStub)
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Dispatcher(SdectStub) pr edOf Receive

Erweiterung der Grundfunktionen um Dynamic Binding (Grafik Seite 40):

2.find O Activity

5.Send [ Activity

O.register L1 Activity

7.receive L Activity

3.QueryForServerl mplementingTheProcedure L1 Activity
NameAndDirectoryService(Binder) [ Activity
4.SendAddressOfServer L1 Activity

6.InvokeProcedure [ Activity
1.RegisterServerAndProcedure L1 Activity

Relationen:

2.find commCommunicationM odul &(1)

5.send pr edOF CommunicationModule(1)

3.QueryForServerlmplementingTheProcedure par t Of CommunicationModule(1)
3.QueryForServerl mplementingTheProcedure pr edOf NameAndDirectoryService(Binder)
6.InvokeProcedure par t OF CommunicationModule(1)

6.InvokeProcedure par t OF CommunicationM odule(2)

4.SendAddressOfServer par t OF NameAndDirectoryService(Binder)
4.SendAddressOfServer pr edOfF Communi cationM odul e(1)

Dispatcher(SdectStub) pr edOF 7.receive
O.register pr edOf CommunicationM odule(2)

1.RegisterServerAndProcedure par t Of CommunicationM odule(2)
1.RegisterServerAndProcedure pr edOf NameAndDirectoryService(Binder)

Auch wenn die Nummerierung der Aktivitaten schon deren Reihenfolge darstellt, so kann man diese
zusétzlich auch wie folgt formulieren:

O.register al | ows 1.RegisterServerAndProcedure

1.RegisterServerAndProcedureal | ows 2.find

2findal | ows 3.QueryForServerlmplementingTheProcedure
3.QueryForServerlmplementingTheProcedure al | ows 4.SendAdressOf Server
4.SendAdressOfServer al | ows 5.send

5.send al | ows 6.InvokeProcedure

6.InvokeProcedureal | ows 7.receive

DCE- Architektur (Grafik Seite 44):

(Erweiterung von Seite 37)

Die Aktivitét “ DevelopmentEnvironment” der Grafik auf Seite 37 wird hier in

“DCEDeve opmentEnvironment” umbenannt. Alle anderen Definitionen bleiben bestehen und werden
um die Folgenden erganzt.

RPC_API(1) [J Object
RPCRuntimeServicelibrary(1) L Object
RPC_API(2) 1 Object
RPCRuntimeServicelibrary(2) LI Object
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DCERuntimeEnvironment [1 Activity
RPCProtocols L1 Activity
SecurityService L1 Activity
CedlService L Activity
DistributedFileService L1 Activity
ThreadService L1 Activity

Relationen:

RPC_API(1) part O ClientProcess
RPCRuntimeServicelibrary(1) part O ClientProcess
RPC_API(1) el ement OF ClientProcess
RPCRuntimeServicelibrary(1) equal RPC_API(1)
RPCRuntimeServicel ibrary(1) c ommDCERuntimeEnvironment

RPC_API(2) part O ClientProcess

RPCRuntimeServicel ibrary(2) part O ClientProcess
RPC_API(2) el ement OF ClientProcess
RPCRuntimeServicelibrary(2) equal RPC_API(2)
RPCRuntimeServicel ibrary(2) c ommDCERuntimeEnvironment

Resourcenverwaltung mit DBMS (Grafik Seite 48a):
Client [J Object

ResourceManager(DBMS) [ Activity
Database [1 Resource

Relationen:
Client pr edO ResourceManager(DBMS)
ResourceManager(DBMS) pr edOf Database

Verwaltung hetereqgoner Resourcen mit DBMS (Grafik Seite 48b):

Client [J Object
ResourceManagerl L] Activity
ResourceManager2 L] Activity
Databasel [1 Resource
Database? [1 Resource
Withdraw [ Activity

Deposit [ Activity
SourceAccount L] Container
DestinationAccount L] Container

Relationen:

Withdraw part OF Client

Deposit part O Client

Withdraw pr edOF ResourceManagerl
ResourceManagerl pr edOf Databasel
Databasel commSourceAccount

Deposit pr edX ResourceManager2

ResourceManager2 pr edOf Database?
Database? conmmDestinationAccount

24



Kapselung von RPC-Aufrufen (Grafik Seite 49)*:

Die Reihenfolge der beschriebenen Aktivitéten wird hier durch zusétzliche Relationen beschrieben —
dieswurde in der graphischen Darstellung nicht gemacht.
1) statisch:

ClientProcess L] Activity

ServerProcess [ Activity
TransactionManager [1 Activity

Client [1 Object

ClientStub [ Object

Server 1 Object

ServerStub [ Object

-(1) U Object

1.BOT U Activity

2.RegisterTxn& CreateContext L1 Activity
3.CreateTxnld [ Activity
4.ProcedureCall [ Activity

5.AddTxnld& ContextToCall [1 Activity
6.ExtractContextAndTxnld LI Activity
7.RegisterServerForTxn [ Activity
8.LookupTxnld L1 Activity
9.ProcedureCall [ Activity

10.EOT [ Activity

11.RequestCommit [ Activity
12.LookupTxnid I Activity
13.Participatel n2PC [1 Activity
14.ConfirmTermination L1 Activity
Register Txn [ Activity
RegisterClientForTxn LI Activity
ReturnTxnld [ Activity
RegisterServerForTxn [ Activity
Run2PC L1 Activity

NotifyClientOf Outcome L1 Activity

Relationen:

Client part O ClientProcess
1.BOT part O Client
4.ProcedureCall par t Of Client
10.EQT par t O Client

ClientStub par t O ClientProcess

2.RegisterTxn& CreateContext par t O ClientStub
5.AddTxnld& ContextToCall part OF ClientStub
11.RequestCommit par t Of ClientStub
14.ConfirmTermination par t O ClientStub

Server part O ServerProcess
9.Procedurepar t Of Server

ServerStub par t OF ServerProcess
6.ExtractContextAndTxnld par t Of ServerStub
7.RegisterServerForTxn par t OF ServerStub
13.Participatel n2PC par t Of ServerStub

-(1) part O TransactionManager
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3.CreateTxnld part O —(1)
RegisteeTxnpart OF —(1)
RegisterClientForTxn par t Of —(1)
ReturnTxnld part O —(1)

8.LookupTxnld part O —(1)
RegisterServerForTxn part O —(1)

12.LookupTxnid part O —1)
Run2PC par t O —(1)
NotifyClientOfOutcome par t O —(1)

1.BOT pr edF 2.RegisterTxn& CreateContext
2.RegisterTxn& CreateContext pr edOf 3.CreateTxnld
3.CreateTxnld pr edOf RegisterTxn

Registar Txn pr edOF RegisterClientForTxn
RegisterClientForTxn pr edOf ReturnTxnld

ReturnTxnld pr edOf 4.ProcedureCall

4.ProcedureCall pr edOf 5.AddTxnld& ContextToCall
5.AddTxnld& ContextToCall pr edOf 6.ExtractContextAndTxnld
6.ExtractContextAndTxnld pr edX 7.RegisterServerForTxn
7.RegisterServerForTxn pr edOf 8.LookupTxnld
7.RegisterServerForTxn pr edOf 9.Procedure
8.LookupTxnld pr edOF RegisterServerForTxn
RegisterServerForTxn al | ows 9.Procedure
9.Procedure pr edOf 10.EOT

10.EQT pr edOf 11.RequestCommit

11.RequestCommit pr edOf 12.LookupTxnid
12.LookupTxnld pr edf Run2PC

Run2PC pr edOf 13.Participatel n2PC

Run2PC pr edOf NatifyClientOfOutcome
13.Participateln2PC al | ows NotifyClientOfOutcome
NotifyClientOfOutcome pr edOF 14.ConfirmTermination
14.ConfirmTermination pr edOf 10.EOT

2) dynamisch:
Variablen:
cint U Clients

srvr [ Servers
mngr L1 Managers

Funktionen:
BeginRPCCall: Clients > Boolean
BOT: Clients > {BOTCall}
ProcedureCall: Clients = { ProcedureCalled}
Register TXN& CreateContext: Clients - { CreateContext}
ReturnTXNId: Clients = { TXNIdCreated}
AddTXNId& ContextToCall: Clients 2 { TXNId& ContextAdded}
RegisterServer TXN: Servers = { ServerRegistered}
RegisterServerForTXN: Servers = { RegisterServer}
ExtractContext& TXNId: Clients & { Context& TXNIdExtracted}
Procedure: Servers - {Proceeding}
EOT: Clients > { EOTCall}
RequestCommit: Clients = { CommitRequested}
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MyServer: Clients > Servers

ClientState: Clients 2 {BOTCall, ProcedureCalled, TerminationConfirmed,
CreateContext, TXNId& ContextAdded, EOTCall, CommitRequested,
ClientNotified}

MngrState: Clients+Servers = { TXNIdCreated, ServerRegistered, running2PC}

SarverState: Servers 2 { Context& TXNIdEXxtracted, RegisterServer, Proceeding,

Participatingl n2PC}

Run2PC: Servers = {running2PC}

Participatel n2PC: Servers = { Participatingl n2PC}

NotifyClientOf Outcome: Clients = { ClientNotified}

ConfirmT ermination: Clients = { TerminatioConfirmed}

ASM:

EncapsulatedRPCCall =4
ClientProcess(clnt)
ServerProcess(srvr)
TransactionManager(mngr)

ClientProcess(Self) =ger
Client(Sdlf)
ClientStub(Self)

CIIent(SeIf) =def

| f BeginRPCCall(Self)
ClientState(Sdlf) := BOT(Self)

If MngrState(Self) = TXNIdCreated
ClientState(Self) := ProcedureCall(Sdlf)

If ClientState(Self) = TerminationConfirmed

or ServerState(MyServer(Sdf)) = Proceeding
ClientState(Sdlf) := EOT (Sdf)

ClientStub(Self) =
If ClientState(Self) = BOTCall
ClientState(Sdlf) := RegisterTXN& CreateContext(Self)
If ClientState(Sdf) = ProcedureCalled
ClientState(Sdlf) := AddTXNId& ContextToCall(Self)
If ClientState(Self) = EOTCall
ClientState(Sdlf) := RequestCommit(Self)
If ClientState(Self) = ClientNotified
ClientState(Sdf) := ConfirmTermination(Self)

ServerProcess(Sdf) =g
Server(Sdf)
ServerStub(Sdf)

SG'VG'(Sd f) =def
If MngrState(Sdlf) = ServerRegistered
ServerState(Sealf) := Procedure(Sdlf)

ServerStub(Sdf) =g
For all client [1 Clients
If ClientState(client) = TXNId& ContextAdded
ServerState(Self) := ExtractContext& TXNId(client)
MyServer(client) ;= Self
If ServerState(Self) = Context& TXNIdEXtracted
ServerState(Self) .= RegisterServerForTXN(Sdf)
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I f MngrState(Self) = running2PC
ServerState(Self) := Participatel n22PC(Sdlf)

TransactionM anager (Self) =g«
CreateTXN(Sdlf)
LookupTXN(Sdf)

CreateT X N(Self) =def
For all client [1 Clients
If ClientState(client) = CreateContext
CreateTXNId(client)
Register TXN(client)
RegisterClientForTXN(client)
MngrState(client) := ReturnTXNId(client)

LookupTXN(Sef) =ger
For all server L1 Servers
If ServerState(server) = RegisterServer
LookupTXNId(server)
MngrState(server) := RegisterServer TXN(server)
For all client [1 Clients
If ClientState(client) = CommitRequested
and ServerState(MyServer(client)) !'= Participatingl n2PC
LookupTXNId(MyServer(client))

MngrState(MyServer(client)) := Run2PC(MyServer(client))

If ServerState(MyServer(client)) = Participatingl n2PC
MngrState(client) := NotifyClientOf Outcome(client)

Grundbestandteile eines TP-Monitors (Grafik Seite 51):

ClientApplication L] Object

User [ Object

TPMonitor L1 Activity
TransactionManagar [1 Activity
Interface(API,Presentation,Authentication) [ Activity
ProgramFlow [1 Activity

Router L1 Activity
CommunicationManager L1 Activity
RegisteredPrograms L1 Resource
Resources [ Resour ce

TPServices L] Activity

Wrapper(1) [ Object

Resource(1) I Activty

Wrapper(2) [ Object

Resource(2) [ Activty

Wrapper(3) LI Object

Resource(3) I Activty

Relationen:

TransactionManagar par t Of TPMonitor
Interface(API,Presentation,Authentication) par t O TPMonitor
ProgramFlow par t OF TPMonitor

Router part O TPMonitor

CommunicationManager par t O TPMonitor
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RegisteredPrograms par t O TPMonitor
Resources par t OF TPMonitor
TPServices part O TPMonitor

ClientApplication commTPMonitor
User conmTPMonitor

Interface(API,Presentation,Authentication) conmm ProgramFlow
ProgramFlow conmRegisteredPrograms
ProgramFlow conmRouter

Router conmResources

Router conmCommunicationM anager
CommunicationManager conmWrapper(1)
CommunicationManager conmWrapper(2)
CommunicationManager conmWrapper(3)
Wrapper(1) conmResource(1)

Wrapper(2) conmResource(2)

Wrapper(3) conmResource(3)

High-Level Sichtweise auf die CORBA-Architektur (Grafik Seite 55):

User-DefinedObjects L1 Object
CORBAFacilities I Activity
VerticalFacilities [1 Container - andersasin der Grafik
Financials [1 Object

SupplyChain L] Object

-(1) U undefObj
HorizontalFacilities L1 Container - andersasin der Grafik
DistributedDocuments L1 Object
InformationManagement L1 Object
SystemsManagement [1 Object
TaskManagement L1 Object
ObjectRequestBroker L1 Activity
CORBAServices L1 Activity
Naming L] Object

Trader [ Object

Transactions L] Object
Concurrency L1 Object

Events [1 Object

Query [ Object

Lifecycle L1 Object

Security 1 Object

Properties L1 Object

Callection 1 Object
Relationships L] Object
Externalization L] Object

Time [ Object

Startup L1 Object

Licensing 1 Object

Persistence L1 Object
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Relationen:
nunber O User-DefinedObjects
User-DefinedObj ects c ommObjectRequest Broker

{Financials, SupplyChain, -(1)} par t Of VerticalFacilities

VerticalFacilities par t O CORBAFacilities

{ DistributedDocuments, InformationManagement} par t O HorizontalFacilities
{ SystemsM anagement, TaskManagement} par t OF Horizontal Facilities
HorizontalFacilitiespar t O CORBAFacilities

CORBAFacilities conmObjectRequestBroker

ObjectRequestBroker commCORBAServices

{Naming, Trader, Transactions, Concurrency, Events, Query} part O CORBAServices
{Lifecycle, Security, Properties, Callection} par t Of CORBAServices

{ Relationships, Externalization, Time, Startup} par t O CORBAServices

{Licensing, Persistence} part Of CORBAServices

Rolle von IDL-Spezifikationen bei Clients und Servern (Grafik Seite 56):

IDLOfServiceProvider L1 Specification
IDLCompiler(ClientSide) L1 Object
IDLCompiler(ServerSide) 1 Object
ApplicationObject(Client)(1) LI Object
ApplicationObject(Client)(2) L1 Object
Stub [ Object
ApplicationObject(ServiceProvider) L1 Object
Skeleton [ Object
Dynamiclnvocationinterface L1 Activity
ObjectRequestBroker L1 Activity
InterfaceRepository L1 Resource

Relationen:
IDLOfServiceProvider al | ows IDLCompiler(Client)
IDLOfServiceProvider al | ows IDLCompiler(ServerSide)

IDLCompiler(Client) al | ows Stub
ApplicationObject(Client)(2) equal Stub

Stub c onmObjectRequestBroker
IDLCompiler(ServerSide) al | ows Skdeton
ApplicationObject(ServiceProvider) equal Skeleton
Skeleton c onmObjectRequestBroker

ApplicationObject(Client)(1) c ommDynamiclnvocationl nterface
Dynamiclnvocationinterfacei nt er f aceOf ObjectRequestBroker

ObjectRequestBroker comminterfaceRepository
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Nachrichtenbasierte Interaktionen (Grafik Seite 61a):
ClientApplication L1 Object

QuotationTool L1 Object
Message-OrientedMiddleware(MOM) L1 Activity

Relationen:
sendVi a (ClientApplication, Message-OrientedMiddleware(M OM), QuotationTool)

Nachrichtenbasierte Interaktionen (Grafik Seite 61b):
ClientApplication LI Object

QuotationTool L1 Object
Message-OrientedMiddleware(MOM) L1 Activity

Relationen:
sendVi a (QuotationTool, Message-OrientedMiddleware(MOM), ClientApplication)

Message queuing model (Grafik Seite 62):
ClientApplication LI Object

QuotationTool L1 Object
Message-OrientedMiddleware(MOM) L1 Activity
MOM Core LI Container

InboundQueue L1 Queue

QueuedM essages L1 Queue

Relationen:

InboundQueue part OF Message-OrientedMiddleware(MOM)
QueuedMessages part O Message-OrientedMiddleware(MOM)
MOMCorepart O Message-OrientedMiddleware(MOM)

ClientApplication pr edOf MOMCaore
QuotationTool pr edf MOMCore

MOMZCore pr edf InboundQueue
InboundQueue pr edOF ClientApplication
MOMZCore pr edf QueuedM essages
QueuedM essages pr edf QuotationT ool

Message queuing model with shared queues (Grafik Seite 63):

QuotationTooll [1 Object
QuotationTool2 L1 Object
QuotationTooln 1 Object
MOMCore L] Container
InboundSharedQueue L1 Queue

Relationen:

MOMZCore pr edf InboundSharedQueue
InboundSharedQueue]0] pr edOF QuotationTool1
InboundSharedQueue] 1] pr edOF QuotationTool2
InboundSharedQueue]2] pr edOX QuotationTooln
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Kapitel 3

Nachrichtenbasierte Interaktion mit neuen Systemen (Grafik Seite 73):

InventoryManagement [1 Object

ERP [] Object

Dispatcher L1 Object

Shipping [ Object

Month-EndClosing 1 Object
Message-OrientedMiddleware [1 Activity

Relationen:

new Month-EndClaosing

sendVi a (Dispatcher, Message-OrientedMiddleware, InventoryM anagement)
sendVi a (Dispatcher, Message-OrientedMiddleware, ERP)

sendVi a (Dispatcher, Message-OrientedMiddleware, Shipping)

sendVi a (Dispatcher, Message-OrientedMiddleware, Month-EndClosing)

Message Broker und benutzerdefinierte Routing-Logik (Grafik Seite 74):

Die hier dargestellte Struktur entspricht der des “ message queueing models’, aus diesem Grund wird
hier nur auf die andere Benennung der einzelnen Komponenten eingegangen und die vorgestellte
Struktur (Grafik Seite 62) nicht noch eénmal wiederholt, sondern in Form von
“MessageQueueingModel” (beinhaltet ADT- und Relationen-Definitionen) Ubernommen. Die
Umbenennung wird in der Form

“alte Bezeichnung” = “neue Bezeichnung” vorgenommen. Diese Umbenennung erfolgt sowohl im
ADT-Telil als auch im Rdationen-teil des “MessageQueueingModel”.

ClientApplication = Sender

QuotationTool - Receiver

M essage-OrientedMiddleware(MOM) = MessageBroker
MOM Core - MessageBrokerCore

InboundQueue = Queue(l)

QueuedM essages 2 Queug(2)

M essageQueueingM odel

Message Broker und das “Publish/Subscribe”-Modell (Grafik Seite 76):

InventoryM anagement(Subscriber) [ Object
ERP(Subscriber) [1 Object
Dispatcher(Publisher) LI Object
Shipping(Subscriber) L1 Object
Month-EndClosing(Subscriber) [1 Object
MessageBroker L1 Activity

Relationen:

new Month-EndClaosing

MessageBroker pr edX InventoryM anagement(Subscriber)
MessageBroker pr edOf ERP(Subscriber)
Dispatcher(Publisher) pr edOf MessageBroker
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MessageBroker pr edO Shipping(Subscriber)
MessageBroker pr ed Month-EndClosing(Subscriber)

Verteilte Message-Broker (Grafik Seite 78 (3.5)):

AdministrativeDomainA U Container
Admin(1) [J Object

Client(1) Ll Object

Client(2) Ll Object

-(1) 1 undefObj
MessageBrokerMB-A [ Activity
AdministrativeDomainB 1 Container
Admin(2) [J Object

Client(3) LI Object

Client(4) Ll Object

-(2) LJ undefObj
MessageBrokerMB-B [ Activity
AdministrativeDomainC 1 Container
Admin(3) L] Object

Client(5) L1 Object

Client(6) L1 Object

-(3) J undefObj
MessageBrokerMB-C [ Activity

Relationen:

Admin(1) part O AdministrativeDomainA

Client(1) par t & AdministrativeDomainA

Client(2) par t O AdministrativeDomainA

-(1) part O AdministrativeDomainA
MessageBrokerMB-A par t OfF AdministrativeDomainA

Admin(2) part O AdministrativeDomainB

Client(3) par t & AdministrativeDomainB

Client(4) par t & AdministrativeDomainB

-(2) part O AdministrativeDomainB
MessageBrokerMB-B part O AdministrativeDomainB

Admin(3) part O AdministrativeDomainC

Client(5) par t & AdministrativeDomainC

Client(6) par t O AdministrativeDomainC

-(3) part O AdministrativeDomainC
MessageBrokerMB-C part O AdministrativeDomainC

Admin(1) commMessageBrokerMB-A

Client(1) conmMessageBrokerMB-A

Client(2) conmMessageBrokerMB-A

-(1) commMessageBrokerMB-A
MessageBrokerMB-A commM essageBrokerM B-B

Admin(2) commMessageBrokerMB-B
Client(3) conmMessageBrokerMB-B
Client(4) conmMessageBrokerMB-B
-(2) commMessageBrokerMB-B
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MessageBrokerMB-C conmMessageBrokerMB-C

Admin(3) commMessageBrokerMB-C
Client(5) conmMessageBrokerMB-C
Client(6) conmMessageBrokerMB-C
-(3) commMessageBrokerMB-C

High-Level Architektur von EAI-Systemen (Grafik Seite 78 (3.6)):
IntegrationApplication(ContainsTheCompositionLogic) L1 Object
MessageBroker L1 Activity

SmartQuotationAdapter [1 Object

DatabaseAdapter [1 Object

SmartForecastingAdapter [1 Object

E-MailAdapter [1 Object

XYZAdapter [1 Object

SmartQuotation [1 Activity

DBMSApplications L1 Resource

SmartForecasting L1 Activity

Client [1 Object

XYZ O Activity

M essageBrokerSystem [ Container

Relationen:
nunber O Client
IntegrationApplication(ContainsTheCompositionL ogic) c onmM essageBroker

MessageBroker c ommSmartQuotationAdapter
MessageBroker c ommDatabaseAdapter
MessageBroker c ommSmartForecastingAdapter
MessageBroker conmmE-Mail Adapter
MessageBroker commXY ZAdapter

SmartQuotationAdapter conmSmartQuotation
DatabaseAdapter conmDBM SApplications
SmartForecastingAdapter conmSmartForecasting
E-MailAdapter conmClient

XYZAdapter commXYZ

Erweiterung der Grafik fur spatere Verwendung (Grafik Seite 90):
MessageBroker part Of MessageBrokerSystem
SmartQuotationAdapter par t OF MessageBrokerSystem
DatabaseAdapter par t OF MessageBrokerSystem
SmartForecastingAdapter par t OF MessageBrokerSystem
E-MailAdapter par t OF MessageBrokerSystem
XYZAdapter par t O MessageBrokerSystem
SmartQuotation par t O MessageBrokerSystem
DBMSApplications par t Of MessageBrokerSystem
SmartForecasting par t Of MessageBrokerSystem
Clientspart Of MessageBrokerSystem

XYZ part OF MessageBrokerSystem




Nachrichtenaustausch und Prozessaufrufe (Grafik Seite 80)*:

1) statisch:

RFQProcessing L1 Object

MessageBroker L1 Activity

SmartQuotationAdapter [1 Object

SmartQuotation [1 Activity

SmartForecastingAdapter [1 Object

SmartForecasting L1 Activity

Folgende Aktivitéten werden im Buch nur verbal beschrieben und durch Nummerierung der Pfeilein
die Grafik eingebunden —hier werden sie wie andere Aktivitaten dargestellt
SubscribeT oM essageQuote [1 Activity

SubscribeT oM essageQuoteRequest L1 Activity

SubscribeT oM essageNewQuote [1 Activity

PublishAQuoteRequestM essage L1 Activity

DeliverAQuoteRequestM essage L1 Activity

InvokeGetQuoteFunction [ Activity

PublishAQuoteM essage [1 Activity

DeliverAQuoteMessage L1 Activity

PublishANewQuoteM essage L1 Activity

DeliverANewQuoteM essage L1 Activity
InvokeCreateForecastEntryProcedure L1 Activity

Relationen:

SubscribeT oM essageQuote par t O RFQProcessing
PublishAQuoteRequestMessage par t O RFQProcessing
PublishANewQuoteM essage par t O RFQProcessing

DeliverAQuoteRequestM essage par t OfF MessageBroker
DeliverAQuoteMessage par t OF MessageBroker
DeliverANewQuoteMessage par t Of MessageBroker

SubscribeT oM essageQuoteRequest par t Of SmartQuotationAdapter
InvokeGetQuoteFunction par t OF SmartQuotationAdapter
PublishAQuoteM essage par t OF SmartQuotationAdapter

SubscribeT oM essageNewQuote par t OF SmartForecastingAdapter
InvokeCreateForecastEntryProcedure par t OF SmartForecastingAdapter

SubscribeT oM essageQuote al | ows MessageBroker
SubscribeT oM essageQuoteRequest al | ows MessageBroker
SubscribeT oM essageNewQuote al | ows MessageBroker

SubscribeT oM essageQuote al | ows PublishAQuoteRequestM essage
SubscribeT oM essageQuoteRequest al | ows PublishAQuoteRequestM essage
SubscribeT oM essageNewQuote al | ows PublishAQuoteRequestM essage

PublishAQuoteRequestM essage pr edf DdliverAQuoteRequestM essage
DeliverAQuoteRequestM essage pr edOf InvokeGetQuoteFunction
InvokeGetQuoteFunction pr edOF SmartQuotation

SmartQuotation al | ows PublishAQuoteM essage

PublishAQuoteM essage pr edOf DdiverAQuoteM essage
DeliverAQuoteMessage pr edOf PublishANewQuoteM essage
PublishANewQuoteM essage pr edOf DeliverANewQuoteM essage
DeliverANewQuoteMessage pr edOf InvokeCreateForecastEntryProcedure
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InvokeCreateForecastEntryProcedure pr edOf SmartForecasting
2) dynamisch:
bendtigte Universen:

M essages ( beinhaltet alle Nachrichten, die wahrend Interaktionen zwischen den Agenten
auftreten kénnen)

MessageTypes =q { Quote, newQuote, QuoteRequest }

SWAGgents =4 { SWA_RFQProcessing, SWA_SmartQuotationAdapter,
SWA_SmartForecsatingAdapter }

Konstantensymbole zur Reprasentation der auftretenden Zustande
RequestPublicated
RequestDdlivered
QuoteAvailable
QuotePublicated
QuoteDdivered
newQuoteAvailable
newQuotePublicated
newQuoteDdlivered
EntryAvailable

Variablen:
Initialized L Boolean

state [1 { RequestPublicated, RequestDelivered, QuotePublicated, QuoteDdivered, QuoteAvailable,
newQuoteAvailable, newQuotePublicated, newQuoteDelivered, EntryAvailable}

QuoteRequestMsg L1 Messages (message type: QuoteRequest)

QuoteMsg L1 Messages (message type: Quote)
newQuoteMsg L1 Messages (message type: newQuote)
Msg [ Messages

swagent [1 SWAgents
MsgType [ MessageTypes

Funktionen:
GetQuote (returns a quotation message —taking into account a given quote request)
CreateForecastEntry  (creates an entry in the SmartForecasting system)
ReturnMsgType (returns the message type of a message)
PublishedMsg: SWAgents > Messages
ReceivedMsg: SWAgents - Messages
SubscribedTo: M essageTypes > SWAgents

36



ASM:

ProcessQuoteRequest =g
RFQProcessing
SmartQuotationAdapter
SmartForecastingAdapter
if Initialized

M essageBroker

RFQProcessing =g

if Nnitialized
SubscribeT oM essage( SWA _RFQProcessing, Quote)
Initialized := true

if Initialized
PublishM essage( SWA _RFQProcessing, QuoteRequestMsg )

if state = QuoteDelivered
newQuoteMsg := RecelvedM sg( SWA_RFQProcessing )
state := newQuoteAvailable

if state = newQuoteAvailable
PublishM essage( SWA_RFQProcessing, newQuoteM sg)

SmartQuotationAdapter =g

if Hnitialized
SubscribeT oM essage( SWA _SmartQuotationAdapter, QuoteRequest )
Initialized := true

if state = RequestDdlivered
QuoteM sg := GetQuote( ReceivedMsg (SWA _SmartQuotationAdapter) )
state := QuoteAvailable

if state = QuoteAvailable
PublishM essage( SWA_SmartQuotationAdapter, QuoteMsg )

SmartForecastingAdapter =g
if Hnitialized
SubscribeT oM essage( SWA _SmartForecastingAdapter, newQuote )
Initialized := true
if state = newQuoteDelivered
CreateForecastEntry( ReceivedM sg(SWA _SmartForecastingAdapter) )
state := EntryAvailable

37



SubscribeT oM essage(swagent, MsgType) =
SubscribedTo(MsgType) := swagent

PublishM essage(swagent, M sg) =g

PublishedM sg(swagent) := Msg

if ReturnMsgType(Msg) = QuoteRequest
state := RequestPublicated

if ReturnMsgType(Msg) = newQuote
state := newQuotePublicated

if ReturnMsgType(Msg) = Quote
state := QuotePublicated

M essageBroker =y
if state = RequestPublicated
choose swagent [1 SWAgents
wher e swagent = SubscribedTo( QuoteRequest )
DeliverMessage ( swagent, PublishedM sg( SubscribedTo(Quote) ) )
if state = QuotePublicated
choose swagent [1 SWAgents
wher e swagent = SubscribedT o(Quote)
DeliverMessage ( swagent, PublishedM sg(SubscribedT o(QuoteRequest)))
if state = newQuotePublicated
choose swagent [1 SWAgents
wher e swagent = SubscribedTo( newQuote)
DeliverMessage ( swagent, PublishedM sg( SubscribedTo(Quote) ) )

DeliverM essage(swagent, M sg) =g

ReceivedM sg(swagent) := Msg

if ReturnMsgType(Msg) = QuoteRequest
state := RequestDdlivered

if ReturnMsgType(Msg) = newQuote
state := newQuoteDelivered

if ReturnMsgType(Msg) = Quote
state := QuoteDdlivered

Workflow-Spezifikation eines Rechnungsprozesses (Grafik Seite 85)*:
1) statisch:

-(1) O Point

-(2) U Point
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-(3) U Poaint

-(4) O Point

ChecklfOfferedProduct [1 Object
ChecklfWorthProceeding 1 Object
GetQuoteFromQuotationSystem L1 Object
GetQuoteFromSupplier L1 Object
UpdateQuotationSystem L1 Object
SendQuoteT oCustomer [1 Object
EnterQuotel nForecastingSystem L1 Object
ApplyOrder [ Object

Offered [J Boolean

GoAhead L] Boolean

ContractExists [1 Boolean

Relationen:
-(1) pr edOX ChecklfOfferedProduct
O St at enent
(ChecklfOfferedProduct, Offered, GetQuoteFromQuotationSystem, ChecklfWorthProceeding)
O St at enent
(ChecklfWorthProceeding, GoAhead, GetQuoteFromQuotationSystem, -(2))
O St at enent
(GetQuoteFromQuotationSystem, ContractExists, Proceed, GetQuoteFromSupplier)
GetQuoteFromSupplier pr edOF UpdateQuotationSystem
UpdateQuotationSystem pr edOf Proceed
AndSt at enent ({Proceed}, { SendQuoteT oCustomer, EnterQuotel nForecastingSystemy} )

2) dynamisch:

Variablen:
OrderedProduct 1 Product
Offered U Boolean
GoAhead U Boolean
ContractExists L Boolean
Quote L1 Message
Updated L1 Boolean
MsgSend L1 Boolean
QuoteEntered L1 Boolean
Finished LJ Boolean

Funktionen:
ChecklIfOfferedProduct: Product = Boolean
ChecklfWorthProceeding: Product - Boolean
GetQuoteFromQuotationSystem: Product = {Boolean, Message}
GetQuoteFromSupplier: Product - Message
UpdateQuotationSystem: M essage = Boolean
SendQuoteT oCustomer: M essage = Boolean
EnterQuotel nForecastingSystem: Message - Boolean
FinishProcess: - Boolean

ASM:
QuotationProcess =g

If OrderedProduct != undef and Offered = undef
Offered := ChecklfOfferedProduct(OrderedProduct)

If (Offered or GoAhead) and ContractExists = undef
{ ContractExists, Quote} := GetQuoteFromQuotationSystem(OrderedProduct)

If 1Offered and GoAhead = undef
GoAhead := ChecklfWorthProceeding(OrderedProduct)
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If !\GoAhead
Finished := FinishProcess()

I f IContractExists and Quote = undef
Quote := GetQuoteFromSupplier(OrderedProduct)

I f !ContractExists and Quote != undef
Updated := UpdateQuotationSystem(Quote)

I f ContractExists or Updated
MsgSend := SendQuoteT oCustomer (Quote)
QuoteEntered := EnterQuotel nForecastingSystem(Quote)
Finished := FinishProcess()

Grundaufgaben eines WfMS (Grafik Seite 86):

ResourceBroker [ Activity
WorkflowEngine LI Activity
WorkflowDefinitions L] Specification
WorkflowDesigner [1 Object
CompletedWorkltems [1 Queue
Resourcel [ Queue

Resource2 [1 Queue

ResourceN L] Queue

InboundQueue [1 Container
OutboundQueues L1 Container

Relationen:
CompletedWorkltems par t OF InboundQueue

Resourcel par t O OutboundQueues
Resource2 par t Of OutboundQueues
ResourceN part Of OutboundQueues

nunber O WorkflowDefinitions
WorkflowDesigner conmWorkflowDefinitions

| abel ((CompletedWorkltems pr edOF WorkflowEngine), 1)
| abel ((WorkflowDefintions pr edOF WorkflowEngine), 2)
| abel ((WorkflowEnginepr edOF ResourceBroker), 3)

| abel ((ResourceBroker pr edOf WorkflowEngine), 4)

| abel ((WorkflowEnginepr edO Resourcel), 5)
| abel ((WorkflowEnginepr edO Resource?), 5)
| abel ((WorkflowEnginepr edO ResourceN), 5)

Kombination von Workflow- und EAI-Techniken (Grafik Seite 90):

WIMS L] Object
WfMSAdapter [1 Object
M essageBrokerSystem [ Container (von Seite 78)

Relationen:
WFMS conmWfM SAdapter
WM SAdapter commM essageBroker System
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Kapitel 4

Client-/Server-Interaktion tber Zwischenhandler (Grafik Seite 96):

HTTPClient [1 Object

HTTPProxy L1 Object

Firewall(1) L Activity
WideAreaNetwork(Internet) L1 Activity
Firewall(2) L Activity

HTTPGateway [1 Object

HTTPServer L1 Object

HTTPTunnel LJ Tunnel

Relationen:

HTTPClient commHTTPProxy

t unnel | ed(HTTPProxy, { Firewall(1), WideAreaNetwork(Internet), Firewall(2)},
HTTPGateway, HTTPTunnel)

HTTPGateway commHT T PServer

Verschlisselung zwischen HTTPS Servern und Clients (Grafik Seite 97):

HTTPSClient L1 Object
HTTPSServer [1 Object
ApplicationLayer [1 Container
SecureSocketsLayer(SSL) I Activity
TCP/IP U Activity

NetworkLayer L1 Container

Relationen:
HTTPSClient par t Of ApplicationLayer
HTTPSServer part O ApplicationLayer

SecureSocketslLayer(SSL) part O NetworkLayer
TCP/IPpart OF NetworkLayer

HTTPSClient conmSecureSocketsL ayer(SSL)
HTTPSServer conmSecureSocketsL ayer(SSL)
SecureSocketsLayer(SSL) commTCP/IP

Erweiterung der 3-tier Architektur (Grafik Seite 99):
Client(1) L Object

Middleware [ Activity

Server(ResourceManager) [ Activity

HTTPServer L1 Object

WideAreaNetwork(Internet) L1 Activity

Client(2) L] Object

HTTPClient [1 Object
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Relationen:

Client(1) conmMiddleware

Middleware commHT T PServer

Middleware c ommServer(ResourceM anager)

HTTPClient part O Client(2)

WideAreaNetwork(Internet) part HTTPServer
WideAreaNetwork(Internet) part HTTPClient

Applets als Moglichkeit der Client-Implementation (Grafik Seite 100):

WebServer L1 Activity

Middleware [1 Activity

Server(ResourceManager) [ Activity

Firewall U Activity

WideAreaNetwork(Internet) L1 Activity

Client L1 RawObj ect

Applet [ Object

JavaVirtualMachine [J Object

Browser L1 Object

MiddlewareAndServer L1 Container (fur Grafik auf Seite 101)
FirewallAndWAN [ Container (fur Grafik auf Seite 101)

Relationen:

Appleti npl enent s Client

Applet part O JavaVirtualMachine
JavaVirtualMachine par t OF Browser

Server(ResourceManager) conmMiddleware
Middleware commWebServer
t unnel | ed(WebServer, {Firewall, WideAreaNetwork(Internet)}, Client)

{Middleware, Server(ResourceManager)} part O MiddlewareAndServer
{Firewall, WideAreaNetwork(Internet)} part OF FirewallAndWAN

CGIl-Programme als Interfaces (Grafik Seite 101):

MiddlewareAndServer [1 Container (siehe Seite 100)
FirewallAndWAN [] Container (siehe Seite 100)
Client [1 Object

CGIProgram [ Object

WebServer L1 Activity

Browser L1 Object

HTTPGETRequest L1 Tunne

Relationen:

CGIProgrami npl enment s Client

MiddlewareAndServer conmCGlProgram

CGIProgram commWebServer

t unnel | ed (WebServer, { FirewallAndWAN}, Browser, HTTPGETRequest)
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Servlets zur Interaktion mit Serveranwendungen (Grafik Seite 103):

MiddlewareAndServer L1 Container (siehe Seite 100)
FirewallAndWAN [] Container (sieh Seite 100)
Browser L1 Object

HTTPGETRequest LI Tunne

Client [1 Object

JavaThread [1 Object

JavaServerProcess L1 Object

WebServer [ Object

Relationen:

MiddlewareAndServer commClient

JavaThreadi npl ermrent s Client

JavaThread par t Of JavaServerProcess

JavaServerProcess par t O WebServer

t unnel | ed (WebServer, { FirewallAndWAN}, Browser, HTTPGETRequest)

Schichten der Anwendungsserver (Grafik Seite 104):

FirewallAndWAN L[] Container (siehe Seite 100)
ResourceManagementLayer [1 Activity
ApplicationServer L1 Activity
ApplicationLogicLayer [1 Activity

ConnectionT oResourceMgmtLayer L1 Container
PresentationLayer [1 Activity

WebServer [ Object
OtherServers(email,SOAP,..) L] Object

Browser L1 Object

Client [1 Object

HTTP U Tunnel

OtherProtocols [1 Tunne

Relationen:

ConnectionT oResourceMgmtLayer part O ApplicationLogicLayer
ApplicationLogicLayer par t OF ApplicationServer
PresentationLayer par t Of ApplicationServer

ConnectionT oResourceMgmtLayer ¢ ommResourceM anagementL ayer
ApplicationLogicLayer commPresentationLayer

ApplicationServer commOther Servers(email,SOAP,..)
ApplicationServer commWebServer

t unnel | ed (OtherServers(email, SOAP,..), { FirewallAndWAN}, Client, OtherProtocols)
t unnel | ed (WebServer, { FirewallAndWAN}, Browser, HTTP)

Auszug aus der J2EE-Spezifikation (Grafik Seite 105):

Servlets [1 Object
JavaServerPages(JSP) [1 Object
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JavaAPIForXMLProcessing(JASP) [ Object

JavaMail [ Object
JavaAuthenticationAndAuthorizationService(JAAS) [ Object
EnterpriseJavaBeans(EJB) [1 Object

JavaM essageService(IMS) [ Object
JavaTransactionAPI(JTA) [ Object
JavaNamingAndDirectorylnterface(JNDI) [1 Object
JavaDatabaseConnectivity(JDBC) [ Object
Java2ConnectorArchitecture(J2CA) [ Object
SupportForCommunicationAndPresentation [1 Container
SupportForTheApplicationintegration [1 Container
SupportForAccessToResourceManagers [1 Container

Relationen:

Servletspar t O SupportForCommunicationAndPresentation

JavaServerPages(JSP) par t O SupportForCommunicationAndPresentation

JavaAPIForXMLProcessing(JASP) part & SupportForCommunicationAndPresentation

JavaMail par t O SupportForCommunicationAndPresentation

JavaAuthenticationAndAuthorizationService(JAAS) par t O
SupportForCommunicationAndPresentation

EnterpriseJavaBeans(EJB) par t Of SupportForTheApplicationl ntegration
JavaM essageService(IMS) par t O SupportForTheApplicationl ntegration
JavaTransactionAPI(JTA) par t O SupportForTheApplicationl ntegration
JavaNamingAndDirectorylnterface(JNDI) part O SupportForTheApplicationlntegration

JavaDatabaseConnectivity(JDBC) par t Of SupportForAccessT oResourceManagers
Java2ConnectorArchitecture(J2CA) par t O SupportForAccessT oResourceManagers

Anwendungsserver zur Unterstitzung der Anwendungslogik (Grafik Seite 106):

ApplicationServer L1 Activity

DBMSApplications L1 Resource
EnterpriseSysteml L1 Activity

EnterpriseSystem2 L1 Activity

EnterpriseSystemN [ Activity

PresentationLayer [ Activity
ApplicationLogicLayer [1 Activity

Services(L cadBalancing,Pooling,Caching, Transaction,Persistence,..) L1 Object
EJBContainer L1 Object

JNDI [J Object

JMS [] Object

EJB(1) LI Object

EJB(2) LI Object

EJB(3) LI Object

JDBC [ Object

J2CAResourceAdapter(1) L1 Object
J2CAResourceAdapter(2) L1 Object

OtherAdapters L1 Object
Administration(ManagementAndSecurity) [1 Object




Relationen:
PresentationLayer par t Of ApplicationServer
ApplicationLogicLayer par t OF ApplicationServer

Services(L oadBalancing,Pooling,Caching, Transaction,Persistence,..) par t O ApplicationLogicLayer
EJBContainer par t Of ApplicationLogicLayer

EJB(1) part O EJBContainer

EJB(2) part O EJBContainer

EJB(3) part O EJBContainer

JNDI part OF ApplicationLogicLayer

JMSpart O ApplicationLogicLayer

JDBC part OF ApplicationL ogicLayer

J2CAResourceAdapter(1) par t O ApplicationLogicL ayer
J2CAResourceAdapter(2) part O ApplicationLogiclL ayer

OtherAdapters part O ApplicationL ogicLayer
Administration(ManagementAndSecurity) par t OF ApplicationL ogicL ayer
DBMSApplication commJDBC

EnterpriseSysteml c onmJ2CAResourceAdapter(1)

EnterpriseSystem2 c onmJ2CAResourceAdapter(2)

EnterpriseSystemN c ommOther Adapters

Anwendungsserver zur Unterstitzung des “Presentation Layers” (Grafik Seite 109):

ResourceManagementLayer [1 Activity
ApplicationServer L1 Activity
ApplicationLogicLayer [1 Activity —>kdnnte dem auf Seite 106 entsprechen
ConnectionT oResourceMgmtLayer L1 Container
PresentationLayer [1 Activity

Services [1 Object

MultideviceContentDelivery L1 Object

Servlets [1 Object

JSPs [] Object

XML Support LI Object

WebServicesSupport L1 Object
PersonalizationLogic L1 Object

Administration [1 Object
ServerskorOtherConnections(WAP...) [ Object
Client [1 Object

E-MailServer L] Object

WebServer [ Object

Relationen:
PresentationLayer par t Of ApplicationServer
ApplicationLogicLayer par t OF ApplicationServer

ConnectionT oResourceMgmtLayer part O ApplicationLogicLayer
ConnectionT oResourceMgmtLayer ¢ ommResourceM anagementL ayer

ApplicationLogicLayer commPresentationLayer

Services part OF PresentationLayer
MultideviceContentDelivery part Of PresentationLayer
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Sarvlgtspart O PresentationLayer
JSPspart O PresentationLayer
XML Support part O PresentationLayer

WebServicesSupport part Of PresentationLayer
PersonalizationLogic par t Of PresentationLayer

Administration par t OF PresentationLayer

ServletsForOtherConnections(WAP...) conmApplicationServer
Client equal ServletsForOtherConnections(WAP...)

E-MailServer commApplicationServer
WebServer commApplicationServer

Mogliche Verbindung zwischen zwei 3-tier Systemen (Grafik Seite 112):

Client(1) [ Object

Middleware(1) LI Activity
Server(ResourceManager)(1) L Object
Client(2) L] Object

Middleware(2) LI Activity
Server(ResourceManager)(2) LI Object
WideAreaNetwork(Internet) L1 Activity

Relationen:
Client(1) conmMiddleware(1)

Middleware(1) commServer(ResourceManager)(1)

Client(2) conmMiddleware(2)

Middleware(2) c ommServer(ResourceM anager)(2)

t unnel | ed (Client(1), { WideAreaNetwork(Internet)}, Client(2))

t unnel | ed (Client(1), { WideAreaNetwork(Internet)}, Middleware(2))

t unnel | ed (Middleware(1), { WideAreaNetwork(Internet)}, Client(2))

t unnel | ed (Middleware(1), { WideAreaNetwork(Internet)}, Middleware(2))

t unnel | ed (Middleware(1), { WideAreaNetwork(Internet)}, Server(ResourceManager)(2))
t unnel | ed (Server(ResourceManager)(1), { WideAreaNetwork(Internet)}, Middleware(2))

Integration von Middleware-Plattformen (Grafik Seite 114):

WideAreaNetwork(Internet) L1 Activity
3tierSystem(1) 1 Container

3tierSystem(2) 1 Container

Client(1) L Object

Middleware(1) [1 Object
Remote-MiddlewareProtocol (1) LI Activity
WANCommunicationProtocol (1) [ Activity
Server(ResourceManager)(1) U Activity
Client(2) L] Object

Middleware(2) [1 Object
Remote-MiddlewareProtocol (2) LI Activity
WANCommunicationProtocol (2) L1 Activity
Server(ResourceManager)(2) L Activity

- Erweiterung fir Grafik auf Seite 116
—>dito
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Relationen:

Remote-MiddlewareProtocol (1) par t O Middleware(1)
WANCommunicationProtocol (1) par t O Middleware(1)
Remate-MiddlewareProtocol (1) ¢ onmWANCommunicationProtocol (1)
Middleware(1) commClient(1)

Middleware(1) commServer(ResourceManager)(1)

Client(1) part OF 3tierSystem(1)

Middleware(l) part O 3tierSystem(1)

Server(ResourceManager)(1) part O 3tierSystem(1)

Remote-MiddlewareProtocol (2) part O Middleware(2)
WANCommunicationProtocol (2) par t O Middleware(2)
Remate-MiddlewareProtocol (2) ¢ onmWANCommunicationProtocol (2)
Middleware(2) commClient(2)

Middleware(2) commServer(ResourceManager)(2)

Client(2) par t OF 3tierSystem(2)

Middleware(2) part O 3tierSystem(2)

Server(ResourceManager)(2) par t O 3tierSystem(2)

tunnelled (WANCommunicationProtocol (1), { WideAreaNetwork(Intenet)},
WANCommunicationProtocol (2))

B2B Interaktion auf Middleware-Level (Grafik Seite 116):

3tierSystem(1) 1 Container - siehe Seite 114
3tierSystem(2) [ Container - dito
WebServer(1) L1 Object

WebServer(2) L1 Object

HTTPTunnel LJ Tunnel

Firewall(1) L Activity

Firewall(2) L Activity

WideAreaNetwork(Internet) L1 Activity

Relationen:
tunnel | ed

(WANCommunicationProtocol (1), { WebServer(1), Firewall(1), WideAreaNetwork(Internet),
Firewall(2), WebServer(2)}, WANCommunicationProtocol (2), HTTPTunnel)

Kapitel 5

Manuelle Integration firmenubergreifender Prozesse (Grafik Seite 126):

Customer [1 Activity

Internal I nfrastructure(1) LI Object
Manuallntegration(1) L1 Object
Supplier LI Activity
WebServer(1) L1 Object

Internal I nfrastrucutre(2) LI Object

47



Manuallntegration(2) L1 Object
Warehouse L1 Activity
WebServer(2) 1 Object

Internal I nfrastrucutre(3) L Object
Manuallntegration(3) LI Object

Relationen:
Manuallntegration(1) par t Of Customer
InternalInfrastructure(1) par t Of Customer

WebServer(1) part OF Supplier
InternalInfrastructure(2) par t Of Supplier
Manuallntegration(2) par t Of Supplier

WebServer(2) part OF Supplier
InternalInfrastructure(3) par t Of Supplier
ManualIntegration(3) par t Of Supplier

label ((Internallnfrastructure(1) commManuall ntegration(1)), Internal Procurementrequests)
Manuallntegration(1) commWebServer(1)

WebServer(1) commlinternall nfrastructure(2)
Internal I nfrastructure(2) conmManuall ntegration(2)

Manuallntegration(2) commWebServer(2)

WebServer(2) commlnternall nfrastructure(3)

Internal I nfrastructure(3) conmManuall ntegration(3)

| abel ((Manuallntegration(3) pr edOf WebServer(1)), B2BInteractions(\WebPages,WebForms,E-
Mail))

B2B Integration im Sinne von EAI (Grafik Seite 127):

Customer [1 Activity

Customer’ sAdapters [1 Object
Internal I nfrastructure(1) LI Object
ThirdParty [1 Activity
WFMS(Global) [1 Object
WfMSAdapter [1 Object
MessageBroker L1 Activity
Warehouse L1 Activity
Warehouse sAdapters [1 Object
Internal I nfrastructure(2) LI Object
Supplier LI Activity

Supplier’ sAdapters L1 Object
Internal I nfrastructure(3) L Object

Relationen:

nunber O Customer’ sAdapters
nunmber O Warehouse sAdapters
nunber O Supplier’ sAdapters

Customer’ sAdapters part O Customer
InternalInfrastructure(1) par t Of Customer
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Warehouse sAdapters par t OF Warehouse
Internal I nfrastructure(2) par t Of Warehouse

Supplier’ sAdapters part O Supplier
InternalInfrastructure(3) par t Of Supplier

WFfMS(Global) part O ThirdParty
WFfMSAdapter par t OF ThirdParty
MessageBroker part O ThirdParty

| abel ((Internallnfrastructure(l) conmCustomer’ sAdapters), Internal ProcurementRequests)
Customer’ sAdapters conmM essageBroker

Internal I nfrastructure(2) commWarehouse' sAdapters
Warehouse' sAdapters conmM essageBroker

Internal I nfrastructure(3) commSupplier’ sAdapters
Supplier’ sAdapters commM essageBroker

MessageBroker commWfMSAdapter
WM SAdapter commWfM S(Global)

FirmenuUbergreifende Integration (Grafik Seite 128):

Customer [1 Activity
MessageBrokerXYZ(1) I Activity
Customer’ sAdapters [1 Object
Internal I nfrastructure(1) LI Object
Supplier LI Activity
MessageBrokerXYZ(2) 1 Activity
Supplier’ sAdapters L1 Object
Internal I nfrastructure(2) LI Object

Relationen:
nunber O Customer’ sAdapters
nunber O Supplier’ sAdapters

InternalInfrastructure(1) par t Of Customer
Customer’ sAdapters part O Customer
MessageBrokerXYZ(1) par t Of Customer

InternalInfrastructure(2) par t Of Supplier
Supplier’ sAdapters part O Supplier
MessageBrokerXYZ(2) par t OF Supplier

Internal I nfrastructure(1) commCustomer’ sAdapters
Customer’ sAdapters conmMessageBrokerXYZ(1)
MessageBrokerXYZ(1) conmMessageBrokerX'YZ(2)
MessageBrokerXYZ(2) conmSupplier’ sAdapters
Supplier’ sAdapters comminternal I nfrastructure(2)
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Point-to-point Interaktion (Grafik Seite 129):

Customer [1 Activity

Warehouse L1 Activity

AnctherParty(XYZ) I Activity

Y etAnotherParty(ABC) L Activity

Supplier LI Activity

MiddlewareFor Supplier-Customerinteraction L1 Object
MiddlewareFor Supplier-Warehousel nteraction [1 Object
MiddlewareForSupplier-XY Zlnteraction [1 Object
MiddlewareForSupplier-ABClnteraction 1 Object
MiddlewareForintegratingTheMiddleware [1 Object
Supplier’ sAdapters(1) [ Object

Supplier’ sAdapters(2) [1 Object

Supplier’ sAdapters(3) L1 Object

Internal Infrastructure L1 Object

Relationen:

nunber O Supplier’ sAdapters(1)
nunber O Supplier’ sAdapters(2)
nunber O Supplier’ sAdapters(3)

MiddlewareForSupplier-Customerinteraction par t OF  Supplier
MiddlewareFor Supplier-Warehousel nteraction par t O Supplier
MiddlewareForSupplier-XY Zlnteraction par t OF  Supplier
MiddlewareForSupplier-ABClnteraction par t OF  Supplier
MiddlewareForintegratingTheMiddlewarepart O Supplier
Supplier’ sAdapters(1) part O Supplier

Supplier’ sAdapters(2) part O Supplier

Supplier’ sAdapters(3) part OF  Supplier
InternalInfrastructurepart &  Supplier

Customer conm Warehouse
Customer conm Y etAnotherParty(ABC)
Customer conm MiddlewareForSupplier-Customerinteraction

Warehouse conm AnotherParty(XYZ)
Warehouse conm MiddlewareForSupplier-Warehousel nteraction

AnctherParty(XYZ) conm MiddlewareForSupplier-XY Zlnteraction
Y etAnotherParty(ABC) comm MiddlewareForSupplier-ABClnteraction

Losungsansatz von WebServices (Grafik Seite 134):
Customer [1 Activity

WebService(1) LI Object

Internal Structure(1) [ Object

Supplier LI Activity
WebService(2) L1 Object
Internal Structure(2) [ Object

Warehouse L1 Activity
WebService(3) L1 Object
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Internal Structure(3) [ Object

Relationen:
WebService(1) i nt er f aceX Customer
Internal Infrastructure(1) par t Of Customer

WebService(2) i nt er f aceO Supplier
InternalInfrastructure(2) par t Of Supplier

WebService(3) i nt er f ace™ Warehouse
Internal I nfrastructure(3) par t Of Warehouse

| abel ((WebService(1) comminternall nfrastructure(1)), Internal ProcurementRequests)
WebService(1l) commWebService(2)

| abel ((WebService(2) comminternall nfrastructure(2)),
StandardizedL anguagesAndProtocol sNeedOnlyWebServiceM iddleware)

| abel ((WebService(3) pr edOf WebService(2)), Protocol Basedl nteractions)
WebService(3) conminternall nfrastructure(3)

Einstiegspunkte zu lokalen Services (Grafik Seite 135):
CompanyA(Provider) 1 Activity
InternalService(1) [ Object

Internal Service(2) [ Object
Middleware(1) LI Activity
WebService(1) U Activity
WebService(2) L Activity
WebService(3) L Activity
WideAreaNetwork(Internet) L1 Activity
CompanyB(Client) I Activity

Internal Service(3) L1 Object

Internal Service(4) [ Object
Middleware(2) LI Activity

Client L1 RawObj ect

Relationen:

InternalService(1) par t O CompanyA (Provider)
Internal Service(2) par t O CompanyA (Provider)
Middleware(1) part O CompanyA(Provider)
WebService(1) i nt er f aced CompanyA(Provider)
WebService(2) i nt er f aced CompanyA(Provider)
WebService(3) i nt er f aceX CompanyA(Provider)
entr yPoi nt s (WebService(1))

ent r yPoi nt s (WebService(2))

ent r yPoi nt s (WebService(3))

Internal Service(3) par t OF CompanyB(Client)
Internal Service(4) par t O CompanyB(Client)
Middleware(2) part O CompanyB(Client)
Client part O CompanyB(Client)
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Internal Service(1l) conmMiddleware(1)
Internal Service(2) conmMiddleware(1)
Middleware(1) commWebService(1)
Middleware(1) commWebService(2)
Middleware(1) commWebService(3)

Internal Service(3) conmMiddleware(2)
Internal Service(4) conmMiddleware(2)
Middleware(2) commClient

t unnel | ed (WebService(2), { WideAreaNetwork(Internet)}, Client)

Anwendungsintegration mit Hilfe von WebServices (Grafik Seite 136):
CompanyA [ Activity
IntegratingApplication(WithCompositionL ogic) LI Object
WebService-EnabledBroker [1 Object

SmartQuotation [1 Activity

DBMSApplications L1 Resource

SmartForeCasting L1 Activity

Sendmail Application 1 Object

Users L1 Object

XYZ O Activity
ViaWebServicesAccessibleBack-EndSystems [1 Container

Relationen:

nunber O Users

IntegratingApplication(WithCompositionL ogic) par t Of CompanyA
WebService-EnabledBroker par t O CompanyA

SmartQuotation par t O ViaWebServicesAccessibleBack-EndSystems
DBMSApplicationspar t Of ViaWebServicesAccessibleBack-EndSystems
SmartForeCasting par t Of ViaWebServicesA ccessibleBack-EndSystems
Sendmail Application par t OF ViaWebServicesA ccessibleBack-EndSystems
Userspar t O ViaWebServicesAccessibleBack-EndSystems

XYZ part OF ViaWebServicesAccessibleBack-EndSystems
ViaWebServicesAccessibleBack-EndSystems par t OF CompanyA

IntegratingAppli cation(WithCompositionL ogic) c ommWebService-EnabledBroker
WebService-EnabledBroker c ommSmartQuotation

WebService-EnabledBroker commDBM SApplications
WebService-EnabledBroker c ommSmartForecasting

WebService-EnabledBroker c ommSendmail Application
WebService-EnabledBroker commXYZ

Sendmail Application commUsers

Grundlage der Service-Beschreibungen (Grafik Seite 137):

ServiceDescriptionAndDiscoveryStack [1 Container
VerticalStandards [ Activity
PropertiesAndSemantics L1 Activity
BusinessProtocols L1 Activity

52



Interfaces L1 Activity
CommonBasel anguage L1 Activity
Directories L] Activity

Relationen:

VerticalStandards par t OF ServiceDescriptionAndDiscoveryStack
PropertiesAndSemantics par t Of ServiceDescriptionAndDiscoveryStack
BusinessProtocols par t OF ServiceDescriptionAndDiscoveryStack
Interfacespar t O ServiceDescriptionAndDiscoveryStack
CommonBasel anguage par t OF ServiceDescriptionAndDiscoveryStack
Directories part Of ServiceDescriptionAndDiscoveryStack

VerticalStandards equal s PropertiesAndSemantics
PropertiesAndSemantics equal s BusinessProtocols
BusinessProtocols equal s Interfaces

Interfaces equal s CommonBasel anguage

Grundgeriust der Service-Interaktionen (Grafik Seite 139):

Servicel nteractionStack [ Container
MiddlewareProperties(Horizontal Pratocols) L1 Activity
Protocol Infrastructure(M eta-Protocols) LI Activity
BasicAndSecureM essaging [1 Activity

Transport L1 Activity

Relationen:

MiddlewareProperties(Horizontal Protocols) par t Of Servicel nteractionStack
Protocol Infrastructure(M eta-Protocols) part Of Servicel nteractionStack
BasicAndSecureM essaging par t OF Servicel nteractionStack

Transport par t Of Servicel nteractionStack

MiddlewareProperties(Horizontal Pratocols) equal s Protocollnfrastructure(M eta-Protocol s)
Protocol Infrastructure(M eta-Pratocols) equal s BasicAndSecureM essaging
BasicAndSecureM essaging equal s Transport

Interne und Externe Architekturen bei WebServices (Grafik Seite 142):
CompanyA(Provider) 1 Activity
WebService(1) L1 Object
WebServicelnterface L1 Object
AccessTolnternal Systems L1 Object
Internal Architecture [ Structure
Middleware [ Activity
InternalService(1) [ Object
Internal Service(2) [ Object
CompanyD(Client) LI Activity
Client L1 RawObj ect

External Architecture L1 Structure
CompanyB(Provider) I Activity
WebService(2) L1 Object
WebService(3) L1 Object
CompanyC(Provider) I Activity
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WebService(4) 0 Object
WebService(5) [ Object
WebService(6) [ Object

Relationen:

WebServicelnterfacei nt er f aceOf WebService(1)
AccessTolnternalsystems par t OF WebService(1)
WebService(l) par t OF CompanyA(Provider)

Internal Architecture par t Of CompanyA (Provider)
Middleware par t OF CompanyA(Provider)
InternalService(1) par t O CompanyA (Provider)
Internal Service(2) par t O CompanyA (Provider)

Client part O CompanyD(Client)

WebService(2) par t OF CompanyB(Provider)
WebService(3) par t OF CompanyB(Provider)

WebService(4) par t OF CompanyC(Provider)
WebService(b) par t OF CompanyC(Provider)
WebService(6) par t OF CompanyC(Provider)

Internal Service(1) conmMiddleware

Internal Service(2) conmMiddlieware

Middleware commlnternal Architecture

Internal Architecture conmAccessT ol nternalsystems
WebServicel nterface c ommExternal Architecture

External Architecture conmClient
External Architecture conmWebService(2)
External Architecture conmWebService(5)

Konventionelle Middleware als Inteqrationsplattform (Grafik Seite 144):

OtherTiers [J Container
Servicelnterface(1) [ Object
IntegrationL ogic(1) [J Object
Middleware(1) LI Activity
Servicelnterface(2) L1 Object
IntegrationL ogic(2) 1 Object
Middleware(2) LI Activity
Servicelnterface(3) L1 Object
IntegrationL ogic(3) I Object
Middleware(3) LI Activity
ResourceManager(1) LI Object
ResourceManager(2) L1 Object
ResourceManager(3) LI Object
ResourceManager(4) LI Object

Relationen:
Servicelnterface(1l) equal IntegrationLogic(l)
Servicelnterface(2) equal IntegrationLogic(2)



Servicelnterface(3) equal IntegrationLogic(3)

OtherTiers commServicel nterface(1)
IntegrationL ogic(1) commMiddieware(1)

Middleware(1) commService nterface(2)
Middleware(1) commServicel nterface(3)

IntegrationL ogic(2) commMiddieware(2)
IntegrationL ogic(3) commMiddieware(3)

Middleware(2) c ommResourceManager(1)
Middleware(2) c ommResourceM anager(2)

Middleware(3) c ommResourceM anager(3)
Middleware(3) c ommResourceM anager(4)

Implementation von WebServices in Verbindung mit tier-Systemen (Grafik Seite 145):
CompanyA (ServiceProvider) [ Activity

WebServicelnterface L1 Object

AccessT ol nternal Systems L1 Object

WebServicesMiddleware(Internal) L1 Middle

Servicelnterface [ Object

IntegrationL ogic [1 Object

ConventionalMiddleware(lncludesMiddlewareServices) L1 Activity

OtherTiers [J Container

ClientsFromOtherCompanies [1 Container

Relationen:
WebServicelnterface equal AccessT ol nternal Systems

WebServicelnterface part O CompanyA(ServiceProvider)

AccessTolnternal Systems par t O CompanyA (ServiceProvider)
WebServiceMiddleware(lnternal) par t Of CompanyA (ServiceProvider)

Servicelnterface par t OF CompanyA (ServiceProvider)

IntegrationL ogic par t O CompanyA (ServiceProvider)

ConventionalMiddleware(l ncludesMiddlewareServices) par t Of CompanyA (ServiceProvider)
OtheTierspar t OF CompanyA(ServiceProvider)

Servicelnterface equal IntegrationLogic

ClientsFromOtherCompanies c onmWebServicesMiddleware(Internal)
WebServicesMiddleware(Internal) commWebServicel nterface

AccessT ol nternal Systems c ommWebServicesMiddleware(Internal)
WebServicesMiddleware(Internal) ¢ ommConventional Middleware(l ncludesMiddl ewareServices)

ConventionalMiddleware(l ncludesMiddlewareServices) conmintegrationL ogic
ConventionalMiddleware(l ncludesMiddlewareServices) commOthe Tiers

Externe Architektur von WebServices (Grafik Seite 146):
CompanyA (ServiceRequester) L Activity

55



WebServiceClient LI Object
WebServiceMiddleware(lnternal)(1) U Middle
OtherTiers(1) LI Container
CompanyB(ServiceProvider) I Activity
WebService L1 Object
WebServiceMiddleware(lnternal)(2) L Middle
OtherTiers(2) LI Object
CompanyC(DirectoryServiceProvider) L1 Activity
ServiceDescriptions [1 Specification

3.Interact [ Activity

2.Find [ Activity
1.PublishTheServiceDescription [ Activity

Relationen:
nunber O ServiceDescriptions
ServiceDescriptions par t OF CompanyC(DirectoryServiceProvider)

WebServiceClient part O CompanyA(ServiceRequester)
WebServiceMiddleware(lnternal)(1) part O CompanyA(ServiceRequester)
OtheTiers(1l) part O CompanyA(ServiceRequester)

WebServicepart O CompanyB(ServiceProvider)
WebServiceMiddleware(lnternal)(2) part OF CompanyB(ServiceProvider)
OtheTiers(2) part O CompanyB(ServiceProvider)

WebServiceClient commWebServiceMiddleware(Internal) (1)
WebServiceMiddleware(lnternal)(1) commOther Tiers(1)
WebServiceMiddleware(lnternal)(1) conma3.Interact
WebServiceMiddleware(Internal)(1) comm2.Find

3.Interact conmWebServiceMiddleware(I nternal )(2)

WebServiceMiddleware(lnternal)(2) comm1.PublishTheServiceDescription
WebService commWebServiceMiddleware(lnternal)(2)
WebServiceMiddleware(lnternal)(2) commOther Tiers(2)

1.PublishTheServiceDescription commServiceDescriptions
ServiceDescriptions conm2.Find

1.PublishTheServiceDescription al | ows 2.Find
2.Findal | ows 3.Interact

Externe Architektur von WebServices und P2P-Protokolle (Grafik Seite 148):
CompanyA (ServiceRequester) L Activity

WebServiceClient L] Object

InternalMiddleware(1) L Middle

OtherTiers(1) LI Container

External Capabilities(1) LI Activity

TransactionMgmt(1) [ Object

OtherProtocollnfrastructure(1) LI Object

CompositionEngine(1) L1 Object
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ExternalMiddleware [ Container
CompanyB(ServiceProvider) I Activity
WebService L1 Object
InternalMiddleware(2) L1 Middle
OthearTiers(2) LI Container

External Capabilities(2) LI Activity
TransactionMgmt(2) [ Object
OtherProtocollnfrastructure(2) L1 Object
CompositionEngine(2) 1 Object
CompanyC(DirectoryServiceProvider) L1 Activity
ServiceDescriptions [ Specification

Relationen:
nunber O ServiceDescriptions
ServiceDescriptions par t OF CompanyC(DirectoryServiceProvider)

WebServiceClient part O CompanyA(ServiceRequester)
InternalMiddleware(1) par t OF CompanyA (ServiceRequester)
OtheTiers(1l) part O CompanyA(ServiceRequester)
External Capabilities(1) par t O CompanyA(ServiceRequester)

TransactionMgmt(1) par t Of ExternalCapabilities(1)
OtherProtocollnfrastructure(1) par t Of External Capabilities(1)
CompositionEngine(1) par t Of External Capabilities(1)

WebServicepart O CompanyB(ServiceProvider)
InternalMiddleware(2) par t OF CompanyB(ServiceProvider)
OthaTiers(2) part O CompanyB(ServiceProvider)

External Capabilities(2) par t O CompanyB(ServiceProvider)

TransactionMgmt(2) par t Of ExternalCapabilities(2)
OtherProtocollnfrastructure(2) par t Of External Capabilities(2)
CompositionEngine(2) par t Of External Capabilities(2)

WebServiceClient comminternalMiddleware(1)
InternalMiddleware(1) conmOtherTiers(1)
InternalMiddleware(1) ¢ ommExternal Capabilities(1)
External Capabilities(1) commServiceDescriptions
External Capabilities(1) c ommExternal Capabilities(2)

External Capabilities(2) commServiceDescriptions
External Capabilities(2) comminternalMiddleware(2)
InternalMiddleware(2) conmOtherTiers(2)
InternalMiddleware(2) conmWebService

External Capabilities(1) part O ExternalMiddleware

External Capabilities(2) part O ExternalMiddleware
CompanyC(DirectoryServiceProvider) par t Of ExternalMiddleware
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Kapitel 6

Aufruf von WebServices mit SOAP-Nachrichten (Grafik Seite 153):

ServiceRequestor L1 Activity
ApplicationObject(Client) LI Object
SOAP-BasedMiddleware(1) L1 Object
ServiceProvider [ Activity
ApplicationObject(ServiceProvider) L1 Object
SOAP-BasedMiddleware(2) L1 Object

Relationen:

ApplicationObject(Client) part Of ServiceRequestor
SOAP-BasedMiddleware(1) par t Of ServiceRequestor
ApplicationObject(ServiceProvider) par t OF ServiceProvider
SOAP-BasedMiddleware(2) par t Of ServiceProvider

ApplicationObject(Client) conmSOAP-BasedMiddleware(1)
| abel ((SOAP-BasedMiddleware(1) commSOAP-BasedMiddleware(2)),
SOAPM essagesExchangedOnTopOfHT TP,SMTP,Other T ransportProtocols)

ApplicationObject(ServiceProvider) conmSOAP-BasedMiddleware(2)

WSDL -Spezifiaktionen analog zu IDL-Spezifikationen (Grafik Seite 154):

ServiceRequestor L1 Activity
ApplicationObject(Client) LI Object

Stub [ Object
SOAP-BasedMiddleware(1) L1 Object
ServiceProvider [ Activity
ApplicationObject(ServiceProvider) L1 Object
Skeleton [ Object
SOAP-BasedMiddleware(2) L1 Object
WSDL Compiler(ClientSide) LI Object
WSDL Compiler(ServerSide) L1 Object
WSDL OfServiceProvider [1 Specification

Relationen:

ApplicationObject(Client) part O ServiceRequestor

Stub par t OF ServiceRequestor

SOAP-BasedMiddleware(1) par t Of ServiceRequestor
ApplicationObject(ServiceProvider) par t OF ServiceProvider
Skeleton par t OF ServiceProvider
SOAP-BasedMiddleware(2) par t Of ServiceProvider

ApplicationObject(Client) equal Stub
Stub conmSOAP-BasedMiddleware(1)

| abel ((SOAP-BasedMiddleware(1) conmSOAP-BasedMiddieware(2)), SOAPM essages)
ApplicationObject(ServiceProvider) equal Skeleton
Skeleton conmSOAP-BasedMiddleware(2)
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WSDL OfServiceProvider al | ows WSDLCompiler(ClientSide)
WSDL OfServiceProvider al | ows WSDL Compiler(ServerSide)

WSDL Compiler(ClientSide) al | ows Stub
WSDL Compiler(ServerSide) al | ows Skeleton

UDDI-Grundidee (Grafik Seite 155):

ServiceRequestor L1 Activity - siehe Seite 154
ServiceProvider [ Activity - dito
UDDIRegistry L1 Activity

ServiceDescriptions [1 Resource

SOAP-BasedMiddleware(3) L1 Object

LookForServices [ Activity

PublishServiceDescription L1 Activity

-(1) U Port

-(2) U Port

Relationen:

nunber O ServiceDescriptions

-(1) port O SOAP-BasedMiddleware(3)
-(2) port O SOAP-BasedMiddleware(3)
ent r yPoi nt s(SOAP-BasedMiddleware(3))

ServiceRequestor siehe Seite 154
ServiceProvider siehe Seite 154

| abel ((SOAP-BasedMiddleware(1) conmSOAP-BasedMiddieware(2)), SOAPM essages)
SOAP-BasedMiddleware(1) c ommL ookForServices
SOAP-BasedMiddleware(2) c ommPublishServiceDescription

SOAP-BasedMiddleware(3) par t Of UDDIRegistry
ServiceDescriptions par t O UDDIRegistry
ServiceDescriptions conmSOAP-BasedMiddl eWare(3)

LookForServices conm—(1)
PublishServiceDescription comm—(2)

Schematische Darstellung einer SOAP-Nachricht (Grafik Seite 157):

SOAPENnveope LI Activity
SOAPHeader [ Activity
HeaderBlock L] Activity
SOAPBody [1 Activity
BodyBlock [ Activity

Relationen:
nunber & HeaderBlock
nunber O BodyBlock

HeaderBlock par t O SOAPHeader
SOAPHeader part OF SOAPEnvelope
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BodyBlock part Of SOAPBody
SOAPBody par t O SOAPEnvelope

Dokumentenbasierte Interaktion (Grafik Seite 159):

SOAPENnvelope(1) [ Activity

SOAPBody(1) U Activity

PurchaseOrder Document(Productitem, Quantity) 1 Activity
SOAPENnveope(2) L1 Activity

SOAPBody(2) U Activity
AcknowledgementDocument(OrderID) [ Activity

Relationen:

PurchaseOrder Document(Productlitem, Quantity) par t OF SOAPBody(1)
SOAPBody(1) part O SOAPEnve ope(1)
AcknowledgementDocument(OrderID) part OF SOAPBody(2)
SOAPBody(2) part O SOAPENnve ope(2)

RPC-basierte Interaktion (Grafik Seite 159):

(b-RPC Style Interaction)
SOAPENnvelope(1) [ Activity
SOAPBody(1) U Activity
SOAPENnvelope(2) L Activity
SOAPBody(2) U Activity
MethodNameOrderGoods L1 Activity
InputParameter 1Productitem [ Activity
InputParameter2Productitem [ Activity
MethodReturn [ Activity
ReturnvValueOrderID L Activity

Relationen:

InputParameter 1Productitem par t O MethodNameOrderGoods
InputParameter2Productitem par t O MethodNameOrderGoods
MethodNameOrderGoods par t Of SOAPBody(1)

SOAPBody par t O SOAPEnvelope(1)

ReturnvValueOrderID par t O MethodReturn
MethodReturn par t Of SOAPBody(2)
SOAPBody(2) part O SOAPENnve ope(2)

Beispiel fur einer SOAP-Nachricht (Grafik Seite 160):

Envelope U Activity
Header [ Activity
Blocks(1) I Activity
Body [1 Activity
Blocks(2) L1 Activity
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Relationen:
nunber O Blocks(1)
nunber O Blocks(2)

Blocks(1) part Of Header
Header par t OF Envelope

Blocks(2) part O Body
Body par t O Envelope

RPC-Aufrufe via HTTP mit SOAP (Grafik Seite 162):

ServiceRequestor L1 Activity
SOAPENging(1) I Object

HTTPENgine(1) LI Object
Clientlmplementation(OtherTiers) [1 Object
ServiceProvider [ Activity

SOAPENgineg(2) I Object

HTTPENgine(2) LI Object

Servicel mplementation(OtherTiers) LI Object

HTTPPost(1) L1 Activity
SOAPENnvelope(1) [ Activity
SOAPHeader(1) LI Activity
TransactionalContext(1) LI Activity
SOAPBody(1) U Activity
NameOfTheProcedure 1 Activity
InputParameterl L1 Activity
InputParameter2 L1 Activity

HTTPPost(2) L1 Activity
SOAPENnveope(2) L1 Activity
SOAPHeader(2) LI Activity
TransactionalContext(2) 1 Activity
SOAPBody(2) U Activity
ReturnParameter [1 Activity

Relationen:

SOAPENgineg(1) par t OF ServiceRequestor

HTTPENgineg(1) part O ServiceRequestor
Clientlmplementation(OtherTiers) par t OF ServiceRequestor

SOAPENgineg(2) part OF ServiceProvider
HTTPENgineg(2) part O ServiceProvider
Servicel mplementation(OtherTiers) part O Provider

TransactionalContext(1) part &F SOAPHeader(1)
SOAPHeader(1) part O SOAPEnvelope(1)
SOAPENnvelope(1) part OF HTTPPost(1)

NameOfTheProcedure par t O SOAPBody(1)

InputParameterl par t Of SOAPBody(1)
InputParameter2 par t Of SOAPBody(1)

61



SOAPBody(1) part O SOAPEnvelope

TransactionalContext(2) part Of SOAPHeader(2)
SOAPHeader(2) part O SOAPENvelope(2)
SOAPENnvelope(2) part OF HTTPPost(2)

ReturnParameter par t OF SOAPBody(2)
SOAPBody(2) part O SOAPENnve ope(2)

SOAPENging(1) commClientl mplementation(Other Tiers)
SOAPENging(1) commHTTPENgine(1)

HTTPENgine(1) commHTTPPost(1)

HTTPENging(1) commHTTPPost(2)

SOAPENging(2) commServicel mplementation(OtherTiers)
SOAPENging(2) commHTTPENgine(2)

HTTPENgine(2) commHTTPPost(1)

HTTPENgine(2) commHTTPPost(2)

Eine einfache SOAP-Implementierung (Grafik Seite 163):

ServiceRequestor L1 Activity

Clientlmplementation [1 Object

ClientStub [ Object

SOAPENgine L1 Object

HTTPENgine L1 Object

ServiceProvider [ Activity

Servicel mplementation [J Object

ServerStub [ Object

SOAPRouter [ Object

HTTPServer L1 Object

InvokeServiceAsAL ocalCall [1 Container

InvokeSOAPENgineT oPrepareSOAPM essage [1 Container
PackageSOAPINtoHTTPANd PassitTOANHTTPClient L1 Container
SendM essageToTheProvider L1 Container

PassContentOfHT TPMessageT oRouter L1 Container

ParseM essage, | dentifyAppropriateStubAndDeliverParsedM essage [1 Container
Invokel ocal ProcedureOf Servicel mplementation [1 Container

Relationen:

InvokeServiceAsALocalCall par t O Clientlmplementation
Clientlmplementation par t OF ServiceRequestor

InvokeSOAPENgineT oPrepareSOAPMessage par t O ClientStub
ClientStub par t Of ServiceRequestor

PackageSOAPINtoHTTPANd PassItTOANHTTPClient par t O SOAPENgine
SOAPENginepart O ServiceRequestor

SendM essageToTheProvider part O HTTPENngine

HTTPEnginepar t O ServiceRequestor

Servicel mplementation par t OF ServiceProvider

Invokel ocal ProcedureOf Servicel mplementation par t OF ServerStub

ServerStub par t OF ServiceProvider

ParseM essage, | dentifyAppropriateStubAndDeliverParsedM essage par t OF SOAPRouter
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SOAPRouter part O ServiceProvider
PassContentOfHT TPMessageT oRouter par t OfF HTTPServer
HTTPServer part OF ServiceProvider

InvokeServiceAsALocalCall pr edOf ClientStub

InvokeSOAPENgineT oPrepareSOAPMessage pr edOf SOAPENgine
PackageSOAPINtoHTTPANd PassitTOANHTTPClient pr edOf HTTPENgine

SendM essageToTheProvider pr edf HTTPServer

PassContentOfHT TPM essageT oRouter pr edOf SOAPRouter

ParseM essage, | dentifyAppropriateStubAndDeliverParsedM essage pr edOf ServerStub
Invokel ocal ProcedureOf Servicel mplementation pr edOF Servicel mplementation

Beispiel fur eine WSDL Service-Spezifikation (Grafik Seite 167):
WSDL Specification L1 Activity

AbstractPart [1 Activity

Types L Activity

Messages [ Activity

Operations L1 Activity

PortTypes [1 Activity

ConcretePart L1 Activity

Bindings LI Activity

ServicesAndPorts L] Activity

Relationen:

Typespart Of AbstractPart

Messages part OF AbstractPart
Operationspar t Of AbstractPart
PortTypes par t OF AbstractPart
AbstractPart par t Of WSDL Specification

Bindings par t Of ConcretePart
ServicesAndPorts par t Of ConcretePart
ConcretePart par t Of WSDL Specification

WSDL -Spezifikation eines Services (Grafik Seite 170):

AbstractPart [1 Activity

Messages [ Activity
OperationAndPortType [ Activity
ConcretePart L1 Activity

Binding LI Activity
PortAndService L] Activity

Relationen:
Messages part OF AbstractPart
OperationAndPortType par t O AbstractPart

Binding part O ConcretePart
PortAndServicepar t O ConcretePart
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Erzeugung von WSDL-Dokumenten mit Hilfe von APIs (Grafik Seite 173):

ServiceRequestor L1 Activity
ApplicationObject(Client) L1 Object

Stub [ Object
SOAPBasedMiddleware(1) [1 Object
ServiceProvider [ Activity
ApplicationObject(ServiceProvider) L1 Object
Skeleton [ Object
SOAPBasedMiddleware(2) L Client
WSDL Generator L1 Object

WSDL OfServiceProvider [1 Specification
WSDL Compiler(ClientSide) L1 Object
WSDL Compiler(ServerSide) L1 Object

Relationen:

ApplicationObject(Client) part Of ServiceRequestor
Stub par t OF ServiceRequestor

Stub equal ApplicationObject(Client)
SOAPBasedMiddleware(1) part Of ServiceRequestor

ApplicationObject(ServiceProvider) par t OF ServiceProvider
Skeleton par t OF ServiceProvider

Skeleton equal ApplicationObject(ServiceProvider)
SOAPBasedMiddleware(2) part Of ServiceProvider

ApplicationObject(ServiceProvider) al | ows WSDL Generator
WSDL Generator al | ows WSDL Of ServiceProvider

WSDL OfServiceProvider al | ows WSDLCompiler(ClientSide)
WSDL OfServiceProvider al | ows WSDL Compiler(ServerSide)
WSDL Compiler(ClientSide) al | ows Stub

WSDL Compiler(ServerSide) al | ows Skeleton

Stub conmSOAPBasedMiddleware(1)
Skeleton conmSOAPBasedMiddleware(2)
| abel (SOAPBasedMiddleware(1) conmSOAPBasedMiddleware(2)), SOAPM essages)

schematische Darstellung eines UDDI-Eintrages (Grafik Seite 177):

UDDIRegistry [1 Container
businessEntity [1 Activity
Name(1) [ Object
Contacts [1 Object
Description(1) L Object
Identifiers(1) [ Object
Categories(1) [ Object
businessService L1 Activity
ServiceKey L1 Object
Name(2) L Object
Description(2) LI Object
Categories(2) L1 Object
bindingTemplate L1 Activity
BindingKey L1 Object
Description(3) LI Object




Address [1 Object

Detailedinfo [ Object
ReferencesTotModels [ Object
tModel (1) I Activity

Key(1) LI Object

Name(3) LI Object
Description(4) LI Object
OverviewDoc(1) L1 Object
Identifiers(2) [1 Object
Categories(3) 1 Object
tModel(2) I Activity

Key(2) LI Object

Name(4) L] Object
Description(5) LI Object
OverviewDoc(2) L1 Object
Identifiers(3) [ Object
Categories(4) 1 Object
SpecsStoredAtTheProvidersSide LI Specification

Relationen:

nunber O businessEntity
nunber O businessService
nunber O bindingTemplate
nunber O tModel(1)
nunber O tMode(2)

BindingKey part O bindingTemplate
Description(3) par t O bindingT emplate
Addresspar t O bindingTemplate

Detailedinfo par t O bindingTemplate
ReferencesTotModels par t O bindingTemplate

bindingTemplate par t Of businessService
ServiceKey part O businessService
Name(2) part OF businessService
Description(2) par t OF businessService
Categories(2) par t OF businessService

businessService par t O businessEntity
Name(1) part OF businessEntity
Contacts par t OF businessEntity
Description(1) par t Of businessEntity
Identifiers(1) part Of businessEntity
Categories(1) par t OF businessEntity

businessEntity par t Of UDDIRegistry

Key(1l) part O tModel(1)
Name(3) part O tModel(1)
Description(4) par t Of tModel(1)
OverviewDoc(1) par t Of tModel(1)
Identifiers(2) part O tModel(1)
Categories(3) par t OF tModel(1)
tModel(1) par t O UDDIRegistry
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Key(2) part O tModel(2)
Name(4) part O tModel(2)
Description(4) par t Of tModel(2)
OverviewDoc(2) par t O tModel(2)
Identifiers(3) part O tModel(2)
Categories(4) par t OF tModel(2)
tModel(2) par t O UDDIRegistry

Identifiers(1) pr edf tModel(1)
Categories(1) pr edOF tModel (1)

ReferencesTotModels pr edOf tModel(2)
Categories(2) pr edOF tModel (1)

tModd(2) pr edOF SpecsStoredAtTheProvidersSite

Interaktion zwischen UDDI-Reqistries (Grafik Seite 181):

ServiceReqguestor [1 Object
ServiceProvider L1 Object
UDDIRegistryA [ Activity
UDDIRegistryB [ Activity
WebServicelnterface(1) L1 Object
ServiceDescriptions(1) L Specification
WebServicelnterface(2) L1 Object
ServiceDescriptions(2) L Specification
InquiryAPI(1) LI Port
PublishersAPI(1) U Port
InquiryAPI(2) LI Port
PublishersAPI(2) LI Port

Relationen:

nunber O ServiceDescriptions(1)
nunber O ServiceDescriptions(2)

entr yPoi nt s (WebServicel nterface(1))
ent r yPoi nt s (WebServicel nterface(2))

WebServicelnterface(1) par t Of UDDIRegistryA
ServiceDescriptions(1) par t Of UDDIRegistryA

WebServicelnterface(2) par t Of UDDIRegistryB
ServiceDescriptions(2) par t Of UDDIRegistryB

InquiryAPI(1) por t Of WebServicelnterface(1)
PublishersAPI(1) port OF WebServicel nterface(1)

InquiryAPI(2) por t Of WebServicel nterface(2)
PublishersAPI(2) port OF WebServicel nterface(2)

| abel ((ServiceRequestor pr ed InquiryAPI(1)), SOAP/HTTP)
| abel ((ServiceProvider pr edf PublishersAPI(1)), SOAP/HTTPS)
WebServicel nterface(1) commServiceDescriptions(1)
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| abel ((WebServicelnterface(1l) conmWebService nterface(2)),
SubscriptionReplicationAndCustodyTransferAPIs)
WebServicel nterface(2) commServiceDescriptions(2)

schematischer Zusammenhang zwischen UDDI und WSDL (Grafik Seite 183):

ServiceRequestor L1 Activity
ServiceProvider [ Activity

WSDL ServiceDescriptions [1 Specification
InquiryAPI [ Port

PublishersAPI [] Port
WebServicelnterface L1 Object
ServiceDescriptions [1 Specification
tModd [ Activity

businessEntity [1 Activity

businessService L1 Activity
bindingTemplate L1 Activity
SDRefinement [1 Container - fur Grafik Seite 185

Relationen:

nunber O WSDL ServiceDescriptions
nunber O ServiceDescriptions
nunber O bindingTemplate

WSDL ServiceDescriptions par t O ServiceProvider

InquiryAPI port OF WebServicel nterface

PublishersAPI port OF WebServicel nterface

WebServicelnterface part O UDDIRegistry

ServiceDescriptions par t O UDDIRegistry

bindingTemplate par t Of businessService

businessService par t O businessEntity

businessEntity par t OfF SDRefinement - fir Grafik Seite 185

tModed part Of SDRefinement - fir Grafik Seite 185

SDRefinement r ef i nes ServiceDescriptions

| abel ((ServiceRequestor pr edOX InquiryAPI), SOAP/HTTP)

| abel ((ServiceProvider pr edf PublishersAPl), SOAP/HTTPS)
WebServicel nterface commServiceDescriptions

bindingTemplate pr edOf tModel

tMode pr edOf WSDL ServiceDescriptions

Anbieten eines internen Services als WebService (Grafik Seite 185):

ServiceProvider [ Activity

Servicel mplementation [J Object

WSDL Generator L1 Object

ServerStub [ Object

SOAPRouter [1 Object

HTTPENgine L1 Object

WSDL ServiceDescriptions [1 Specification
WSDL Compiler 1 Object
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UDDIPublisher L1 Object

SDRefinement L1 Container - aus Grafik Seite 183
UDDIRegistry L1 Activity

InquiryAPI [ Port

PublishersAPI [ Port

Relationen:
InquiryAPI port O UDDIRegistry
PublishersAPI port O UDDIRegistry

Servicel mplementation par t OF ServiceProvider
WSDL Generator par t O ServiceProvider
ServerStub par t OF ServiceProvider

SOAPRouter part O ServiceProvider
HTTPEnginepar t O ServiceProvider

WSDL ServiceDescriptions par t O ServiceProvider
WSDL Compiler part OF ServiceProvider
UDDIPublisher part O ServiceProvider

HTTPEnginepr edOf SOAPRouter
SOAPRouter pr edOf ServerStub
ServerStub pr edOF Servicel mplementation

Servicel mplementation al | ows WSDL Generator
WSDL Generator al | ows WSDL ServiceDescriptions
WSDL ServiceDescriptions al | ows WSDLCompiler
WSDL ServiceDescriptions al | ows UDDIPublisher
tModed pr edOf WSDL ServiceDescriptions

WSDL Compiler al | ows ServerStub

WSDL Compiler al | ows SOAPRouter

sendVi a (UDDIPublisher, { SDRefinement}, PublishersAPI)

Kapitel 7

Kommunikation zwischen einem Client und einem WebService (Grafik Seite 198)*:

1) statisch:
Customer(Client) LI Object
Supplier(WebService) LI Object

Relationen:
ent r yPoi nt s (Supplier(WebService))

i nvokeQp (Customer(Client), 1L:requestQuote, Supplier(WebService))
i nvokeQp (Customer(Client), 2:orderGoods, Supplier(WebService))
i nvokeQp (Customer(Client), 3:makePayment, Supplier(WebService))

2) dynamisch:
Variablen:
Quote L1 Message

Goods L1 Message
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SupplierMsg 1 Message
GoodsOrdered [1 Boolean
GoodsPaid [1 Boolean

Funktionen:
RequestQuote: M essage x Message - Quote
OrderGoods: Message x Message = Boolean
MakePayment: M essage X Message = Boolean

ASM:
SampleConversation =g
ClientSC

ClientSC =def
If Goods !'= undef and SupplierMsg !'= undef and Quote = undef
Quote := RequestQuote(Goods, SupplierMsg)
If Quote != undef and !GoodsOrdered
GoodsOrdered := OrderGoods(Goods, SupplierMsg)
If GoodsOrdered and !GoodsPaid
GoodsPaid := MakePayment(Goods, SupplierM sg)

Zustandsgraph einer Konversations-Spezifikation (Grafik Seite 201):
-(1) O Point
RequestQuote L1 Activity
QuoteRequested L1 Object
OrderGoods L Activity
GoodsOrdered L1 Object
cancelOrder [ Activity
makePayments [] Activity
OrderCanceled L1 Object
OrderCompleted L1 Object
-(2) U Poaint

-(3) U Poaint

Relationen:

-(1) pr edX ReguestQuote
RequestQuote pr edOF QuoteRequested
QuoteRequested pr ed OrderGoods
OrderGoods pr edOf GoodsOrdered
GoodsOrdered pr edOf cancelOrder
GoodsOrdered pr edOf makePayments
cancelOrder pr edOf OrderCanceled
OrderCanceled pr edOf —(2)
makePayments pr edOf OrderCompleted
OrderCompleted pr edf —(3)

Bestellvorgang zwischen zwei WebServices (Grafik Seite 202 (7.3))*:
1) statisch:

Customer L1 Object
Supplier [J Object
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Relationen:

ent r yPoi nt s (Customer)

entr yPoi nt s (Supplier)

i nvokeQp (Customer, 1:requestQuote, Supplier)
i nvokeQp (Customer, 2:orderGoods, Supplier)

i nvokeQp (Supplier, 3:confirmOrder, Customer)
i nvokeQp (Customer, 4:makePayment, Supplier)

2) dynamisch:
Variablen:

Quote L1 Message
Goods L1 Message

CustomerMsg [ Message
SupplierMsg 1 Message
GoodsOrdered L1 Boolean
OrderConfirmed U Boolean
GoodsPaid [1 Boolean

Funktionen:

ASM:

Allgemeines Protokoll fiir Bestellvorgange (Grafik Seite 202 (7.4))*:

RequestQuote: M essage x Message 2 Message
OrderGoods: Message x Message = Boolean

MakePayment: M essage X Message - Boolean
ConfirmOrder: Message x Message - Boolean

ProcurementConversation =g
SampleConversation
SupplierPC

SupplierPC =4

If (Goods != undef) and (CustomerMsg != undef) and (GoodsOrdered)
OrderConfirmed := ConfirmOrder(Goods, CustomerM sg)

1) statisch:
Customer L1 Object
Supplier [J Object
Warehouse L1 Object

Relationen:
ent r yPoi nt s (Customer)
entr yPoi nt s (Supplier)

nvokeQp (Customer, l:requestQuote, Supplier)
nvokeQp (Customer, 2:orderGoods, Supplier)
nvokeQp (Supplier, 3:checkShipAvailable, Warehouse)
nvokeQp (Supplier, 4:confirmOrder, Customer)
nvokeQp (Customer, 5:makePayment, Supplier)
nvokeQp (Supplier, 6:order Shipment, Warehouse)
nvokeQp (Warehouse, 7:getShipmentDetail, Customer)
nvokeQp (Customer, 8:confirmShipment, Warehouse)
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i nvokeQp (Warehouse, 9:checkShipAvailable, Supplier)

2) dynamisch:

Variablen:
ProcurementConversation
CustomerMsg [1 Messages
WarehouseM sg [1 Messages
OrderConfirmed [J Boolean
ShippingAvail [1 Boolean
ShipmentArranged L1 Boolean
ShipmentConfirmed ] Boolean
ShipmentOrdered [1 Boolean
WarehouseConfirmedShipment [1 Boolean

Funktionen:
ProcurementConversation
CheckShipAvailable: M essage x Message x Message—> Boolean
OrderShipment: Message x Message x Message—> Boolean
ConfirmShipment: Message X Message x M essage - Boolean
GetShipmentDetail: Message x Message X Message = Boolean

ASM:
ProcurementProtocol =g

if WarehouseConfirmedShipment != true
CustomerPP
SupplierPP
WarehousePP

CustomerPP =y
SampleConversation
I f ShipmentArranged = true
ShipmentConfirmed := ConfirmShipment(CustomerMsg, Goods,
WarehouseM sg)

SupplierPP =g
If !GoodsOrdered
GoodsPaid := true
I f GoodsOrdered
ShippingAvail := CheckShipAvailable(SupplierMsg, Goods, WarehouseM sg)
I f ShippingAvail and OrderConfirmed !=true
OrderConfirmed := ConfirmOrder(Quote, CustomerMsg)
GoodsPaid := ConfirmOrder(Quote, CustomerMsQ)
I f GoodsPaid and ShipmentOrdered !=true
ShipmentOrdered := Order Shipment(SupplierM sg, Goods, WarehouseMV sg)

WarehousePP =g
| f ShipmentOrdered
ShipmentArranged := GetShipmentDetail (WarehouseM sg, Goods,
CustomerM sg)
I f ShipmentConfirmed
WarehouseConfirmedShipment := ConfirmShipment(WarehouseM sg,
Goods, SupplierM sg)
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Das Bestell-Protokoll als Sequenzdiagramm (Grafik Seite 204):

Entspricht der Darstellung der Grafik auf Seite 202(7.4), da strukturell keine Unterschiede bestehen —
nur eine andere Art der graphischen Darstelung

Das Bestell-Protokoll als Aktivitatsdiagramm (Grafik Seite 205)*:

1) atisch:

-(1) O Point

-(2) U Poaint

-(3) U Poaint

Customer [ Container
RequestQuote(ToSupplier) LI Object
OrderGoods(ToSupplier) L1 Object
MakePayment(ToSupplier) LI Object
ConfirmShipment(ToWarehouse) L1 Object
Supplier LI Container
CheckShipAvailable(ToWarehouse) 1 Object
ConfirmOrder(ToCustomer) [1 Object
Cancd Order(ToCustomer) [ Object

Order Shipment(ToWarehouse) L1 Object
Warehouse [1 Container
GetShipmentDetails(ToCustomer) 1 Object
ConfirmShipment(ToSupplier) L Object
WarehouseConfirms [ Object

Relationen:

RequestQuote(ToSupplier) par t Of Customer
OrderGoods(ToSupplier) par t Of Customer
MakePayment(ToSupplier) part Of Customer
ConfirmShipment(ToWarehouse) par t Of Customer

CheckShipAvailable(ToWarehouse) par t O Supplier
ConfirmOrder(ToCustomer) part O Supplier

Cancd Order(ToCustomer) par t O Supplier
OrderShipment(ToWarehouse) par t Of Supplier

GetShipmentDetails(ToCustomer) par t OF Warehouse
ConfirmShipment(ToSupplier) part O Warehouse

-(1) pr edX ReguestQuote(ToSupplier)
RequestQuote(ToSupplier) pr edOf OrderGoods(ToSupplier)
OrderGoods(ToSupplier) pr edOf CheckShipAvailable(ToWarehouse)
O St at enent
(CheckShipAvailable(ToWarehouse), WarehouseConfirms, ConfirmOrder(ToCustomer),
Canced Order(ToCustomer))
Cancd Order(ToCustomer) pr edf —(2)
ConfirmOrder(ToCustomer) pr edOf MakePayment(ToSupplier)
M akePayment(ToSupplier) pr edOF OrderShipment(ToWarehouse)
Order Shipment(ToWarehouse) pr edOf GetShipmentDetails(ToCustomer)
GetShipmentDetails(ToCustomer) pr edOf ConfirmShipment(ToWarehouse)
ConfirmShipment(ToWarehouse) pr edOf ConfirmShipment(ToSupplier)
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ConfirmShipment(ToSupplier) pr edOf —(3)

2) dynamisch:
Variablen:
ProcurementProtocol

OrderCancelled [ Boolean

Funktionen:
ProcurementProtocol
CancdOrder: Message x Message X Message - Boolean

ASM:
NewProcurementProtocol =g
If OrderCancelled !=true
and WarehouseConfirmedShipment != true
CustomerPP
NewSupplier
WarehousePP

NewSupplier =g
SupplierPP
If ShippingAvail = false
OrderCancelled := Cancel Order(Quote, CustomerMsg)

Das Bestell-Protokoll aus Kundensicht (Grafik Seite 207)*:

1) statisch:

-(1) O Point

-(2) U Poaint

-(3) U Poaint

Customer [ Container
RequestQuote(ToSupplier) LI Object
OrderGoods(ToSupplier) L1 Object
MakePayment(ToSupplier) LI Object
ConfirmShipment(ToWarehouse) L1 Object
Supplier LI Container
ConfirmOrder(ToCustomer) L1 Object
Cancd Order(ToCustomer) [ Object
Warehouse [1 Container
GetShipmentDetails(ToCustomer) 1 Object
WarehouseConfirms [1 Boolean

Relationen:

RequestQuote(ToSupplier) par t Of Customer
OrderGoods(ToSupplier) par t Of Customer
MakePayment(ToSupplier) part Of Customer
ConfirmShipment(ToWarehouse) par t Of Customer

ConfirmOrder(ToCustomer) part O Supplier
Cancd Order(ToCustomer) par t O Supplier

GetShipmentDetails(ToCustomer) par t OF Warehouse
-(1) pr edOX ReguestQuote(ToSupplier)
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RequestQuote(ToSupplier) pr edOf OrderGoods(ToSupplier)
O St at enent
(OrderGoods(ToSupplier), WarehouseConfirms, ConfirmOrder(ToCustomer),
Canced Order(ToCustomer))
Cancd Order(ToCustomer) pr edf —(2)
ConfirmOrder(ToCustomer) pr edOf MakePayment(ToSupplier)
MakePayment(ToSupplier) pr edOf GetShipmentDetails(ToCustomer)
GetShipmentDetails(ToCustomer) pr edOf ConfirmShipment(ToWarehouse)
ConfirmShipment(ToWarehouse) pr edOf —(3)

2) dynamisch:

Dader “customer view” auf das“Procurement Pratocol” einen Tell des gesamten auf Seite 202 (7.4)
vorgestellten Protokolles darstellt, kénnen auch hier wieder Variablen, Funktionen und ASMs dieses
Protokolles verwendet werden. Diein der ASM zur Grafik auf Seite 205 hinzugekommenen
Anderungen behalten auch hier ihre Giiltigkeit.

Vom “customer view” -Teilprotokoll benétigte Variablen:
ProcurementConversation
ShipmentDetail [1 Message
ShipmentConfirmed 1 Boolean
OrderCancelled [ Boolean

Funktionen:
ProcurementConversation
ConfirmShipment: Message X Message x M essage = Boolean
GetShipmentDetail: Message x Message X Message - Message
CancdOrder: Message x Message X Message - Boolean

ASM:
ProcurementProtocolCV =g
If 1OrderCancelled and ! ShipmentConfirmed
CustomerPP
SupplierCV
WarehouseCV

SupplierCV =y
I f ShippingAvail
OrderConfirmed := ConfirmOrder(Goods, CustomerM sg)
If IShippingAvail
OrderCancelled := Cancel Order(Goods, CustomerMsg)

WarehouseCV =g
| f ShipmentOrdered
ShipmentDetail := GetShipmentDetail (SupplierMsg, Goods, CustomerM sg)

Horizontale und vertikale WebService-Protokolle (Grafik Seite 208):

WebServices [1 Container
ServiceProvider [ Activity
Manufacturing 1 Object
HealthCare [J Object
Tdecom [ Object
Finance 1 Object

-(1) U undefObj
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Middleware [ Activity
SupportForProtocols 1 Object
OtherWebServicesMiddleware L1 Object
Environment [J Container

Relationen:

Manufacturing par t OF WebServices
HealthCarepart O WebServices
Tdecompart Of WebServices
Finance par t OF WebServices

-(1) part O WebServices
WebServicespart O ServiceProvider

SupportForProtocols par t O Middleware
OtherWebServicesMiddleware par t OF Middleware

| abel ((OtherWebServicesMiddleware commEnvironment), SOAPM essages)
OtherWebServicesMiddleware ¢ ommSupportForPratocols

Manufacturing commMiddieware
HealthCare commMiddleware
Tdecom commMiddieware
Finance commMiddleware

-(1) commMiddleware

Client — WebService Interaktion (Grafik Seite 209):

ServiceProvider L1 Object

ServiceRequestor(1) LI Object
ServiceRequestor(2) I Object
ServiceRequestor(3) LI Object

Relationen:

| abel ((ServiceProvider commServiceRequestor(1)), Protocol1)

| abel ((ServiceProvider commServiceRequestor(2)), Protocols2& 3)
| abel ((ServiceProvider commServiceRequestor(3)), Protocols4& 5)

Aufgabe des “Conversation Controllers” (Grafik Seite 210):

ServiceProvider [ Activity
ConversationController [1 Object
ObjectForProtocol 1 L1 Object
ObjectForProtocol 2 L1 Object
ObjectForProtocol 3 LI Object
ObjectForProtocol 4 L1 Object
ObjectForProtocol 5 L1 Object
ServiceRequestor(1) LI Object
ServiceRequestor(2) 1 Object
ServiceRequestor(3) LI Object

Relationen:
ConversationController part O ServiceProvider
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ObjectForProtocol 1 par t Of ServiceProvider
ObjectForProtocol 2 par t Of ServiceProvider
ObjectForProtocol 3 par t Of ServiceProvider
ObjectForProtocol 4 par t Of ServiceProvider
ObjectForProtocol 5 par t Of ServiceProvider

| abel ((ConversationController conmServiceReguestor(1)), Protocol1)
| abel ((ConversationController conmServiceRequestor(2)), Protocols2& 3)
| abel ((ConversationController conmServiceRequestor(3)), Protocols4& 5)

| abel ((ConversationController conmObjectForProtocol1), Protocoll)
| abel ((ConversationController c onmObjectForProtocol2), Protocol2)
| abel ((ConversationController conmObjectForProtocol 3), Protocol3)
| abel ((ConversationController conmObjectForProtocol4), Protocol4)
| abel ((ConversationController conmObjectForProtocol5), Protocol5)

“Conversation Controller” als Teil eines SOAP-Routers (Grafik Seite 211):

ServiceProvider [ Activity

EJB(1) LI Object

EJB(2) LI Object

EJB(3) LI Object

EJBContainer L1 Activity
SOAPRouter(WithConversationController) LI Object
Conversationl D/ObjectMapping 1 Resource
HTTPServer L1 Object

SOAPMessagesOnHT TPTransport L1 Container

Relationen:

EJB(1) part O EJBContainer

EJB(2) part O EJBContainer

EJB(3) part O EJBContainer

EJBContainer par t Of ServiceProvider
SOAPRouter(WithConversationController) par t O ServiceProvider
Conversationl D/ObjectMapping par t OF ServiceProvider
HTTPServer part OF ServiceProvider

HTTPServer pr edOF SOAPRouter(WithConversationController)

Conversationl D/ObjectMapping pr edOF SOAPRouter(WithConversationController)
SOAPRouter(WithConversationController) pr edOf EJB(2)

SOAPMessagesOnHT TPTransport pr edOF HTTPServer

Infrastruktur zur Implementierung horizontaler Protokolle (Grafik Seite 214):

ServiceProvider [ Activity

Object(WebServicel mplementation) L1 Object
Horizontal Protocol | mplementation L1 Object
ConversationRouting& ComplianceVerification L1 Object
ServiceReqguestor [1 Object

Relationen:
nunber O Object(WebServicel mplementation)
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nunber O Horizontal Protocol | mplementation

Object(WebServicel mplementation) par t OF ServiceProvider
Horizontal Protocol | mplementation par t OfF ServiceProvider
ConversationRouting& ComplianceVerification par t O ServiceProvider

| abel ((Object(WebServicelmplementation) conmHorizontal Protocoll mplementation),
Horizontal Protocol Conversation)

| abel ((Object(WebServicelmplementation) conmConversationRouting& ComplianceVerification),
BusinessProtocol Conversation)

| abel ((Horizontal Protocoll mplementation ¢ onmConversationRouting& ComplianceV erification),
Horizontal Protocol Conversation)

| abel ((ServiceRequestor commConversationRouting& ComplianceV erification),
Horizontal Protocol Conversation)

| abel ((ServiceRequestor c ommConversationRouting& ComplianceV erification),
BusinessProtocol Conversation)

Kommunikation von Port-Referenzen und Rolleninformationen (Grafik Seite 215):
Object(W1) LI Object

Object(W2) LI Object

Horizontal ProtocolHandler(A) [ Object

Horizontal ProtocolHandler(B) L1 Object

ConversationController(1) LI Object

ConversationController(2) LI Object

Relationen:

| abel ((ConversationController(1) conmConversationController(2)), ProtocolM essages)

| abel ((ConversationController(1) conmHorizontal ProtocolHandler(A)), Protocol M essages)
| abel ((ConversationController(2) conmHorizontal ProtocolHandler(B)), Protocol M essages)

| abel ((Object(W1) predOF Object(W2)), A’'sPortReference)

| abel ((Object(W1) pr edOF HorizontalPratocolHandler(A), B’ sPortReference)
| abel ((Object(W1) pr edOf HorizontalProtocolHandler(A), A’sRole)

| abel ((Object(W2) pr edOF Object(W1), B'sPortReference)

| abel ((Object(W2) pr edOF HorizontalPratocolHandler(B), A’ sPortReference)
| abel ((Object(W2) pr edOf HorizontalProtocolHandler(B), A’sRole)

Zentralisierte WS-Koordination (Grafik Seite 216):
WebService(1) LI Object

WebService(2) LI Object

WebService(3) LI Object

Coordinator [1 Object

Relationen:

WebService(1l) commWebService(2)
WebService(2) commWebService(3)
WebService(1) commCoordinator
WebService(2) commCoordinator
WebService(3) commCoordinator
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Verteilte WS-Koordination (Grafik Seite 216):
WebService(1) LI Object
WebService(2) LI Object
WebService(3) LI Object
Coordinator(1) [J Object
Coordinator(2) [J Object
Coordinator(3) L1 Object

Relationen:
WebService(1l) commWebService(2)
WebService(2) commWebService(3)

Coordinator(1) conmCoordinator(2)
Coordinator(2) conmCoordinator(3)

WebService(1) commCoordinator(1)

WebService(2) commCoordinator(2)
WebService(3) commCoordinator(3)

Erstellung / Aktivierung eines Koordinationskontextes (Grafik Seite 218):

WebService L1 Object

Coordinator [1 Object
CreateCoordinationContext L1 Activity
CreateCoordinationContextResponse [1 Activity
-(1) U undefObj

CoordinationType(1) LI Object
CurrentContext [1 Object

-(2) U undefObj

CoordinationContext [1 Object
Identifier [1 Object
CoordinationType(2) L1 Object
RegistrationService [1 Object

-(3) L undefObj
ActivationRequestorPortType L1 Port
ActivationCoordinatorPortType LI Port

Relationen:
ActivationRequestorPortType por t OF WebService
ActivationCoordinatorPortType por t Of Coordinator

CoordinationType(1) par t OF CreateCoordinationContext
CurrentContext par t Of CreateCoordinationContext
-(1) part O CreateCoordinationContext

Identifier par t OF CoordinationContext
CoordinationType(2) par t OF CoordinationContext
RegistrationService par t OF CoordinationContext
-(3) part O CoordinationContext

CoordinationContext par t O CreateCoordinationContextresponse
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-(2) part O CreateCoordinationContextresponse

WebService pr edX CreateCoordinationContext
CreateCoordinationContext pr edOf ActivationCoordinatorPortType

Coordinator pr edOf CreateCoordinationContextResponse
CreateCoordinationContextResponse pr edOf  ActivationRequestorPortType

WS-Reqistrierung bei einem Koordinator (Grafik Seite 219):

WebService L1 Object

Coordinator [1 Object

Register L1 Activity

-(1) U undefObj

Protocol ldentifier [1 Object
ParticipantProtocol Service L1 Object
RegisterResponse [1 Activity

-(2) U undefObj

CoordinatorProtocol Service L1 Object
RegistrationRequestorPortType L1 Port
RegistrationCoordinatorPortType LI Port

Relationen:
RegistrationRequestorPortType por t Of WebService
RegistrationCoordinatorPortType por t O Coordinator

Protocol ldentifier part Of Register
ParticipantProtocolServicepar t Of Register
-(1) part O Register

CoordinatorProtocolServicepar t Of RegisterResponse
-(2) part O RegisterResponse

WebServicepr edX Register
Register pr edf RegistrationCoordinatorPortType

Coordinator pr edOf RegisterResponse
RegisterResponse pr edOF RegistrationRequestorPortType

Konvention zur Definition von protokoll-spezifischen Schnittstellen (Grafik Seite 220):

WebService L1 Object
Coordinator [1 Object
XParticipantPortType L1 Port
XCoordinatorPortType LI Port

Relationen:
| abel ((WebServicepr edO XCoordinatorPortType), Protocol-SpecificM essages)
| abel ((Coordinator pr edOf X CoordinatorPortType), Protocol-SpecificM essages)
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Nachrichtenaustausch Uber einen zentralen Koordinator (Grafik Seite 221)*:

1) statisch:

WebServiceA [ Object
ActivationParticipant(1) L Object
RegistrationParticipant(1) L Object
Protocol Participant(1) L] Object
WebServicel mplementation(1) [ Object
CoordinatorC L1 Object
ActivationCoordinator [1 Object
RegistrationCoordinator L1 Object
ProtocolCoordinator L1 Object
WebServiceB L1 Object

WebServicel mplementation(2) L1 Object
ActivationParticipant(2) L] Object
RegistrationParticipant(2) LI Object
Protocol Participant(2) L] Object

Relationen:

ent r yPoi nt s(ActivationParticipant(1))

ent r yPoi nt s(RegistrationParticipant(1))

ent r yPoi nt s(ProtocolParticipant(1))

ent r yPoi nt s(WebServicel mplementation(1))
ent r yPoi nt s(ActivationCoordinator)

ent r yPoi nt s(RegistrationCoordinator)

ent r yPoi nt s (Protocol Coordinator)

ent r yPoi nt s(ActivationParticipant(2))

ent r yPoi nt s(RegistrationParticipant(2))

ent r yPoi nt s (ProtocolParticipant(2))

ent r yPoi nt s(WebServicel mplementation(2))

ActivationParticipant(1) par t Of WebServiceA
RegistrationParticipant(1) part Of WebServiceA
Protocol Participant(1) par t OfF WebServiceA
WebServicelmplementation(1) par t Of WebServiceA

ActivationCoordinator par t O CoordinatorC
RegistrationCoordinator par t Of CoordinatorC
ProtocolCoordinator part O CoordinatorC

ActivationParticipant(2) par t Of WebServiceB
RegistrationParticipant(2) part O WebServiceB
Protocol Participant(2) par t Of WebServiceB
WebServicel mplementation(2) par t OF WebServiceB

nvokeQp (ActivationParticipant(1), 1:CreateCC, ActivationCoordinator)

nvokeQp (ActivationCoordinator, 2:X1, ActivationParticipant(1))

nvokeQp (RegistrationParticipant(1), 3:Register, RegistrationCoordinator)

nvokeQp (RegistrationCoordinator, 4:Protocol Coordinator, RegistrationParticipant(1))

nvokeQ (WebServicelmplementation(1), 5:OperationalM essage, WebServicel mplementation(2))
nvokeQp (RegistrationParticipant(2), 6:Register, RegistrationCoordinator)

nvokeQp (RegistrationCoordinator, 7:Protocol Coordinator, RegistrationParticipant(2))

sendMs g (Protocol Participant(1), 8:Protocol-SpecificM essage, Protocol Coordinator)

sendMs g (Protocol Coordinator, 9:Protocol-SpecificM essage, Protocol Participant(2))
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2) dynamisch:
Variablen:
Coordinator L1 Coordinators
WebService [ Services
XMgg LI Message
CreateMsg L1 Message
OPMsg L1 OPMessages
Protocol SpecificMsg L1 PSMessages
ProtocolCoordinator L1 Coordinators
OPMsgReceived L1 Boolean
Sdf L Services - reprasentiert in der jeweiligen ASM den WebService/Coordinator,
den die ASM darstdlt

Funktionen:
StartConversation: Services = Boolean
CreateCC: - Message
SendCC: Message 2 Message
Register: Message = Boolean
SendPC: Services - Coordinators
OperationalM sg: Messages x Services = Boolean
ProtocolMsgC: PSMessages x Coordinators = Boolean
ProtocolMsgS: PSMessages x Services = Boolean
Registered: Services = Boolean

ASM:
ConversationExecution =g
WebService(A)
CoordinatorC
WebService(B)

WebServi Ce(SGI f) =def
ActivationParticipant(Self)
RegistrationParticipant(Self)
Protocol Participant(Self)
WebServicel mplementation(Self)

CoordinatorC =g
ActivationCoordinator
RegistrationCoordinator
Protocol Coordinator

ActivationParticipant(Self) =g
| f StartConversation(Self)
CreateMsg := CreateCC(Caoordinator)

RegistrationParticipant(Self) =g
If XMsg != undef or OPMsgReceived
Registered(Self) := Register(Coordinator)

WebServicel mplementation(Self) =ger
I f Pratocol Coordinator(Self) != undef and StartConversation(Sef)
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choose Webservice L1 Services and OPMsg [1 OPMessages
OperationalM sg(OPM sg, WebService) = true
for all OPMsg in OPM esssages
| f OperationalMsg(OPMsg, Sdf) = true
OPMsgReceived = true

Protocol Participant(Self) =g
I f StartConversation(Self)
choose Protocol SpecificMsg L1 PSM essages
ProtocolM sgC(Pratocol SpecificM sg, Coordinator) := true

ActivationCoordinator =gy
If CreateMsg != undef
XMgg := SendCC(WebService)

RegistrationCoordinator =g
for all WebServicein Services
I f Registered(WebService) = true
Protocol Coordinator(WebService) := SendPC(WebService)

Protocol Coordinator =g
for all PSMsg in PSM essages
I f PratocolMsg(PSMsg, Selif)
choose WebService L1 Services
ProtocolMsgS(PSMsg, WebService) :=true

Nachrichtenaustausch bei verteilter Koordination (Grafik Seite 222)*:

1) statisch:

WebServiceA [ Object
CoordinatorCa L1 Object
WebServiceB L1 Object
CoordinatorCb [J Object

Relationen:

i nvokeQp (WebServiceA, 1:.CreateCC, CoordinatorCa)
nvokeQp (CoordinatorCa, 2:X1, WebServiceA)

nvokeQp (WebServiceA, 3:Register, CoordinatorCa)

nvokeQp (CoordinatorCa, 4:Pratocol Coordinator, WebServiceA)

nvokeQp (WebServiceA, 5:0perationalM essage, WebServiceB)

nvokeQp (WebServiceB, 6:CreateCC, CoordinatorCh)

nvokeQp (CoordinatorCh, 7:X2, WebServiceB)

nvokeQp (WebServiceB, 8:Register, CoordinatorCh)

nvokeQp (CoordinatorCh, 9:Register, CoordinatorCa)

nvokeQp (CoordinatorCa, 10:Protocol Coordinator, CoordinatorCh)
nvokeQp (CoordinatorCh, 11: Protocol Coordinator, WebServiceB)

sendMsg (WebServiceA, 12:ProtocolM essage, CoordinatorCa)
sendMs g (CoordinatorCa, 13:ProtocolM essage, CoordinatorCh)
sendMs g (CoordinatorCa, 14:ProtocolM essage, WebServiceA)
sendMs g (CoordinatorCh, 15:ProtocolM essage, WebServiceB)
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2

namisch:

Variablen:

C-A [ Coordinators

C-B U Coordinators

WS-A L] Services

WS-B [ Services

CreateMsg L1 Message

Registered [1 Boolean

OPMsg L1 OPMessages

Protocol SpecificMsg L1 PSMessages

Sdf L Services - reprasentiert in der jeweiligen ASM den WebService/Coordinator,
den die ASM darstd It

Funktionen:

ASM:

StartConversation: Services = Boolean

CreateCC: Coordinators x Services = Boolean
SendCC: Message 2 Message

Register: Message = Boolean

RegisterC: Coordinators x Coordinators=> Boolean
RegisteredC: Coordinators = Boolean

SendPC: Services - Coordinators

OperationalM sg: Messages x Services = Boolean
ProtocolMsgC: PSMessages x Coordinators = Boolean
ProtocolMsgS: PSMessages x Services = Boolean
Protocol CoordinatorC: Coordinators = Boolean
OPMsgReceived: Services 2 Boolean

XMsg: Services 2> Message

Protocol Coordinator: Services > Message
WSCoordinator: Services = Coordinators

ConversationExecution =g
WebService(WS-A)
Coordinator(C-A)
WebService(WS-B)
Coordinator(C-B)

WebServi Ce(SGIf) =def
| f StartConversation(Self) or OPM sgReceived(Self)
CreateCC(WSCoordinator(Sdlf), Sdf) :=true
If XMsg(Self) = undef
Registered(Self) := Register(WSCoordinator(Self))
I f Pratocol Coordinator(Self) != undef and StartConversation(Sef)
choose Webservice L1 Services and OPMsg [1 OPMessages
OperationalM sg(OPM sg, WebService) = true
I f StartConversation(Self) and |OPM sgReceived(Sdf)
and Protocol Coordinator(Self) != undef
choose Protocol SpecificMsg L1 PSM essages
Protocol M sgC(Pratocol SpecificM sg, WSCoordinator(Self)) := true
for all OPMsg in OPM esssages
I OperationalMsg(OPMsg, Sdf)
OPMsgReceived(Sdf) :=true

Coordinator(Sef) =g
for all WebServicein Services
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If CreateCC(Sdf, WebService)
XMsg(WebService) := SendCC(WebService)
I f Registered(WebService) and !OPM sgReceived(Sdf)
Protocol Coordinator(WebService) := SendPC(WebService)
I Registered(WebService) and OPM sgReceived(WebService)
choose coord [ Coordinators
RegisterC(coord, Sdf) :=true
I f RegisteredC(Sdlf)
Protocol Coordinator(WebService) := SendPC(WebService)
I f Pratocol Coordinator(WebService) != undef
and OPM sgReceived(WebService)
choose ProtocolMsg L1 PSMessages and coord [1 Coordinators
ProtocolM sgC(PratocolMsg, coord) ;= true
for all PSMsg in PSM essages
I f PratocolMsgC(PSMsg, Sdif)
choose WebService L] Services
ProtocolMsgS(PSMsg, WebService) :=true
for all coord in Coordinators
I f RegisterC(Self, coord)
RegisteredC(coord) := Protocol CoordinatorC(coord)

Verknipfung von Koordinatoren bei verteilter Koordination (Grafik Seite 224):

CoordinatorN [1 Object
CoordinatorN+1 L1 Object
WebServiceN+1 [] Object
XParticipantPortType(1) U Port
XParticipantPortType(2) U Port
XParticipantPortType(3) U Port
XCoordinatorPortType(1) 1 Port
XCoordinatorPortType(2) L1 Port
FurtherCoordinators [ Container

Relationen:

XParticipantPortType(1) port O CoordinatorN
XParticipantPortType(2) por t O CoordinatorN+1
XParticipantPortType(3) port Of WebServiceN+1
XCoordinatorPortType(1) por t OF CoordinatorN+1
XCoordinatorPortType(2) por t OF CoordinatorN

FurtherCoordinators al | ows XParticipantPortType(1)
CoordinatorN al | ows XParticipantPortType(2)
CoordinatorN+1 al | ows XParticipantPortType(3)

WebServiceN+1 coor d XCoordinatorPortType(1)
CoordinatorN+1 coor d XCoordinatorPortType(2)
CoordinatorN coor d FurtherCoordinators

Port-Typen bei atomaren Transaktionen (Grafik Seite 229):

WS-Coordinationlnterfaces [1 Container
ActivationCoordinatorPortType LI Port
RegistrationCoordinatorPortType LI Port




WS-TransactionlnterfacesNeededForChaining [1 Container
CompletionParticipantPortType L1 Port

Compl etionWithAckParticipantPortType LI Port

PhaseZ eroParticipantPortType L1 Port
2PCParticipantPortType LI Port
OutcomeNatificationsParticipantPortType L1 Port
WS-Coordinationl nterfacesNeededForChaining LI Container
RegistrationParticipantPortType [ Port
WS-TransactionInterfaces L1 Container
CompletionCoordinatorPortType LI Port
CompletionWithAckCoordinatorPortType [ Port
PhaseZeroCoordinatorPortType L Port
2PCCoordinatorPortType [ Port
OutcomeNatificationCoordinatorPortType L1 Port
AtomicTransactionCoordinator [1 Object

Relationen:

ActivationCoordinatorPortType por t Of AtomicTransactionCoordinator
RegistrationCoordinatorPortType por t O AtomicTransactionCoordinator
CompletionParticipantPortType por t OF AtomicTransactionCoordinator
CompletionWithAckParticipantPortType por t Of AtomicTransactionCoordinator
PhaseZ eroParticipantPortType por t OF AtomicT ransactionCoordinator
2PCParticipantPortTypepor t O AtomicTransactionCoordinator
OutcomeNatificationsParticipantPortType por t OF AtomicTransactionCoordinator
RegistrationParticipantPortType por t Of AtomicT ransactionCoordinator
CompletionCoordinatorPortType por t Of AtomicTransactionCoordinator
CompletionWithAckCoordinatorPortType por t OF AtomicTransactionCoordinator
PhaseZeroCoordinatorPortTypepor t Of AtomicTransactionCoordinator
2PCCoordinatorPortType por t O AtomicT ransactionCaoordinator
OutcomeNatificationCoordinatorPortType por t OF AtomicT ransactionCoordinator

ActivationCoordinatorPortType par t Of WS-Coordinationl nterfaces
RegistrationCoordinatorPortType par t O WS-Coordinationl nterfaces

CompletionParticipantPortType par t OF WS-Transactionl nterfacesNeededForChaining
CompletionWithAckParticipantPortType par t Of WS-Transactionl nterfacesNeededForChaining
PhaseZ eroParticipantPortType par t OF WS-Transactionl nterfacesNeededForChaining
2PCParticipantPortType par t O WS-Transactionl nterfacesNeededForChaining
OutcomeNatificationsParticipantPortType par t OF WS-Transactionl nterfacesNeededForChaining

RegistrationParticipantPortType par t Of WS-Coordinationl nterfacesNeededForChaining

CompletionCoordinatorPortType par t Of WS-Transactionlnterfaces
CompletionWithAckCoordinatorPortType par t OF WS-Transactionl nterfaces
PhaseZeroCoordinatorPortType par t Of WS-Transactionl nterfaces
2PCCoordinatorPortType par t O WS-Transactionl nterfaces
OutcomeNatificationCoordinatorPortType par t O WS-Transactionl nterfaces

Beispiel fir atomare Transaktionen (Grafik Seite 231)*:
1) statisch:

WebServiceA [ Object
CoordinatorCa L1 Object
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WebServiceB L1 Object
CoordinatorCb [1 Object

Relationen:

i nvokeQp (WebServiceA, CreateCC, CoordinatorCa)

i nvokeQp (CoordinatorCa, T1, WebServiceA)

i nvokeQp (WebServiceA, RegisterForCompletion, CoordinatorCa)
i nvokeQp (CoordinatorCa, CompletionCoordinator, WebServiceA)
sendMs g (WebServiceA, OperationalM essage, WebServiceB)

nvokeQp (WebServiceB, CreateCC, CoordinatorCh)

nvokeQp (CoordinatorCh, T2, WebServiceB)

nvokeQp (WebServiceB, RegisterForPhaseZero, CoordinatorCh)
nvokeQp (CoordinatorCh, RegisterForPhaseZero, CoordinatorCa)
nvokeQp (CoordinatorCa, PhaseZeroCoordinator, CoordinatorCh)
nvokeQp (CoordinatorCh, PhaseZeroCoordinator, WebServiceB)
nvokeQp (WebServiceB, RegisterFor2PC, CoordinatorCh)
nvokeQp (CoordinatorCh, RegisterFor2PC, CoordinatorCa)
nvokeQp (CoordinatorCa, 2PCCaoordinator, CoordinatorChb)
nvokeQp (CoordinatorCh, 2PCCoordinator, WebServiceB)

sendMs g (WebServiceA, Complete, CoordinatorCa)

sendMs g (CoordinatorCa, PhaseZero, CoordinatorCh)

sendMs g (CoordinatorCh, PhaseZero, WebServiceB)

sendMs g (WebServiceB, PhaseZeroComplete, CoordinatorCh)
sendMs g (CoordinatorCh, PhaseZeroComplete, CoordinatorCa)

sendMs g (CoordinatorCa, Prepare, CoordinatorCh)
sendMs g (CoordinatorCh, Prepare, WebServiceB)
sendMs g (WebServiceB, Prepared, CoordinatorCh)
sendMs g (CoordinatorCh, Prepared, CoordinatorCa)

sendMs g (CoordinatorCa, Commit, CoordinatorChb)
sendMs g (CoordinatorCh, Commit, WebServiceB)
sendMs g (WebServiceB, Committed, CoordinatorChb)
sendMs g (CoordinatorCh, Committed, CoordinatorCa)

sendMs g (CoordinatorCa, Completed, WebServiceA)

2) dynamisch:
Variablen:
WS-A [ Services
WS-B [ Services
C-A U Coordinators
C-B U Coordinators
PhaseZero L1 Messages
PhaseZeroComplete [1 Messages

Funktionen:
ServiceState: Services = { WaitingForCoordinator, WaitingForCompl etion, OPM sgSend,
WaitingForPhaseZero, WaitingFor2PC, CompleteM sgSend,
PhaseZeroReceived, PrepareReceived, CommitReceived,
CompleteReceived}
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ASM:

CoordinatorState: Coordinators = { CreateCoordinator, ContextCreated, CCAvailable,
WaitingForPhaseZero, POCoordAvail, 2PCCoordAvail,
PhaseZeroSend, PhaseZeroReceived, PrepareSend,
PrepareReceived, CommitSend, CommitReceived,
CompleteReceived}
MyCoord: Services = Coordinators
CreateCC: Coordinators - { WaitingForCoordinator}
CreateTransactionContext: Services = { ContextCreated}
RegisterForCompletion: Coordinators = { WaitingForCompl etion}
RegisterForPhaseZero: Coordinators = { WaitingForPhaseZero}
PhaseZeroCoordinator: Coordinators = { POCoordAvail}
RegisterFor2PC: Services - { WaitingFor2PC}
CompletionCoordinator: Services 2 { CCAvailable}
SendOperationalM essage: Services - { OPMsgSend}
OPPartner: Services 2 Services
StartTransaction: Services = Boolean
SendM sg: Messages - { PhaseZeroSend, PhaseZeroReceived, PrepareSend,
PrepareReceived, CommitSend, CommitReceived,
CompleteM sgSend, Compl eteReceived}

AtomicTransaction =g
WebService(WS-A)
Coordinator(C-A)
WebService(WS-B)
Coordinator(C-B)

WebServi Ce(SGI f) =def

If StartTransaction (Self)
ServiceState(Self) := CreateCC(MyCoord(Self))
I f CoordinatorState(MyCoordinator(Self)) = ContextCreated
If StartTransaction (Self)
ServiceState(Self) := RegisterForCompletion(MyCoord(Self))
If IStartTransaction (Sdlf)
ServiceState(Self) := RegisterForPhaseZero(MyCoord(Self))

I f CoordinatorState(MyCoord(Self)) = CCAvailable
choose service L] Services
ServiceState(Self) := SendOperational M essage(service)
OPPartner(Self) := service

| f CoordinatorState(MyCoord(Self)) = POCoordAvail
ServiceState(Self) := RegisterFor2PC(MyCoord(Self))

I f CoordinatorState(MyCoord(Self)) = PhaseZeroSend
ServiceState(Self) := SendM sg(PhaseZeroCompl ete)

I f CoordinatorState(MyCoord(Self)) = PrepareSend
ServiceState(Self) := SendM sg(Prepared)

I f CoordinatorState(MyCoord(Self)) = CommitSend
ServiceState(Self) := SendM sg(Committed)

| f CoordinatorState(M yCoord(OPPartner(Self))) = 2PCCoordAvail
ServiceState(Self) := SendMsg(Compl ete)

If IStartTransaction(Self)
For all service L1 Services

| f OPPartner(service) = Sdf and ServiceState(service) = OPMsgSend
OPPartner(Self) := service
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ServiceState(Self) := CreateCC(MyCoord(Self))
I f CoordinatorState(MyCoord(Self)) = CompleteReceived
ServiceState(Self) := CompleteReceived

Coordinator(Sef) =g
For all service L1 Services
I f MyCoordinator(service) = Sdf
I f ServiceState(service) = WaitingForCoordinator
CoordinatorState(Self) := CreateT ransactionContext(service)
I f ServiceState(service) = WaitingForCompletion
CoordinatorState(Self) := CompletionCoordinator(service)
If ServiceState(service) = WaitingForPhaseZero
choose OPService [ Services
wher e OPPartner(OPService) = service
I f CoordinatorState(MyCoord(OPService)) |= POCoordAvail
CoordinatorState(Self) := RegisterForPhaseZero
(MyCoord(OPService))
I f CoordinatorState(MyCoord(OPService)) = POCoordAvail
CoordinatorState(Self) := POCoordAvail

I f ServiceState(service) = WaitingFor2PC
choose OPService [ Services
wher e OPPartner(OPService) = service
I f CoordinatorState(MyCoord(OPService)) |= 2PCCoordAvail
CoordinatorState(Self) := RegisterFor2PC
(MyCoord(OPService))
I f CoordinatorState(MyCoord(OPService)) = 2PCCoordAvail
CoordinatorState(Self) := 2PCCoordAvail
I f CoordinatorState(M yCoord(OPService)) = PhaseZeroSend
CoordinatorState(Self) := SendM sg(PhaseZero)
| f CoordinatorState(MyCoord(OPService)) = PrepareSend
CoordinatorState(Self) := SendM sg(Prepare)
I f CoordinatorState(M yCoord(OPService)) = CommitSend
CoordinatorState(Self) := SendM sg(Commit)

choose OPService [ Services
wher e OPPartner(service) = OPService
I f CoordinatorState(MyCoord(OPService)) = WaitingForPhaseZero
CoordinatorState(Self) .=
PhaseZ eroCoordinator(MyCoord(OPService))
| f CoordinatorState(MyCoord(OPService)) = PhaseZeroRecelved
CoordinatorState(Self) := SendM sg(Prepare)
| f CoordinatorState(MyCoord(OPService)) = PrepareReceived
CoordinatorState(Self) := SendM sg(Commit)
I f CoordinatorState(MyCoord(OPService)) = CommitReceived
CoordinatorState(Self) := SendM sg(Compl eted)

I f ServiceState(service) = CompleteM sgSend
CoordinatorState(Self) := SendM sg(PhaseZero)

I f ServiceState(service) = PhaseZeroReceived
CoordinatorState(Self) := SendM sg(PhaseZeroCompl ete)

If ServiceState(service) = PrepareReceived
CoordinatorState(Self) := SendM sg(Prepared)

I f ServiceState(service) = CommitReceived
CoordinatorState(Self) := SendM sg(Committed)
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Port-Typen bei Geschéftsprozessen (Grafik Seite 232):

BusinessActivityCoordinator L1 Object
WS-Coordinationlnterfaces [1 Container
WS-TransactionlnterfacesNeededForChaining [1 Container
WS-Coordinationl nterfacesNeededForChaining LI Container
WS-TransactionInterfaces L1 Container
ActivationCoordinatorPortType LI Port
RegistrationCoordinatorPortType LI Port

BusinessAgreementParticipantPortType [ Port
BusinessAgreementWithCompleteParticipantPort Type LI Port

Registration ParticipantPortType [1 Port

BusinessAgreementCoordinatorPortType L1 Port
BusinessAgreementWithCompleteCoordinatorPortType [ Port

Relationen:

ActivationCoordinatorPortType por t Of BusinessActivityCoordinator
RegistrationCoordinatorPortType por t Of BusinessActivityCoordinator
BusinessAgreementParticipantPortType por t OF BusinessActivityCoordinator
BusinessAgreementWithCompleteParticipantPortType por t Of BusinessActivityCoordinator
Registration ParticipantPortType por t OF BusinessActivityCoordinator
BusinessAgreementCoordinatorPortType por t O BusinessActivityCoordinator
BusinessAgreementWithCompleteCoordinatorPortType por t OF BusinessActivityCoordinator

ActivationCoordinatorPortType par t Of WS-Coordinationl nterfaces
RegistrationCoordinatorPortType par t O WS-Coordinationl nterfaces

BusinessAgreementParticipantPortType par t OF WS-Transactionl nterfacesNeededForChaining
BusinessAgreementWithCompl eteParticipantPort Type
part O WS-TransactionlnterfacesNeededForChaining

Registration ParticipantPortType par t OF WS-Coordinationl nterfacesNeededForChaining

BusinessAgreementCoordinatorPortType par t O WS-Transactionl nterfaces
BusinessAgreementWithCompleteCoordinatorPortType par t OfF WS-Transactionl nterfaces

Beispielhafte Ausfilhrung des Geschéaftsprozessprotokolles (Grafik Seite 233)*:

1) statisch:

WebServiceA [ Object
WebServiceB L1 Object
WebServiceC L] Object
CoordinatorR 1 Object

Relationen:

i nvokeQp (WebServiceA, CreateCC, CoordinatorR)

i nvokeQp (CoordinatorR, Al, WebServiceA)

sendMs g (WebServiceA, OperationalM essage, WebServiceB)
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sendMs g (WebServiceA, OperationalM essage, WebServiceC)

i nvokeQp (WebServiceB, RegisterForBusinessAgreement, CoordinatorR)
i nvokeQp (CoordinatorR, BusinessAgreementCoordinator, WebServiceB)

i nvokeQp (WebServiceC, RegisterForBusinessAgreement, CoordinatorR)
i nvokeQp (CoordinatorR, BusinessAgreementCoordinator, WebServiceC)

sendMs g (WebServiceB, Completed, CoordinatorR)
sendMs g (WebServiceC, Faulted, CoordinatorR)
sendMs g (CoordinatorR, Compensate, WebServiceB)
sendMs g (CoordinatorR, Forget, WebServiceC)

2) dynamisch:

Variablen:
WS-A [ Services
WS-B [ Services
WS-C I Services
CoordR [ Coordinators

Funktionen:
StartExecution: Services - Boolean
CreateCC: Services - Boolean
CCRespMsg: Services > Messages
CreateCCRespM sg: Services - Messages
OpMsg: Services = Boolean
RegisterForBusinessAgreement: Services = Boolean
BACoord: Services > Message
CreateBACoord: Services > Message
Execute: Services > Message
Completed: Services > Boolean

ASM:

BusinessActivity =g
WebService(WS-A)
WebService(WS-B)
WebService(WS-C)
Coordinator

WebServi Ce(SGIf) =def

If StartExecution
CreateCC(Sdf) :=true

I f CCRespMsg(WebService) = undef
OpMsg(WS-B) :=true
OpMsg(WS-C) :=true

I f OpMsg(Sdif)
RegisterForBusinessAgreement(Self) = true

I f BACoord(WebService) |= undef
Completed(Self) = Execute(Self)

I f |Completed(Self)
Forget(Sdf)
choose WebService L] Services

Compensate(WebService)
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Coordinator =g
For all WebService L] Services
If CreateCC(WebService)
CCRespM sg(WebService) := CreateCCRespM sg(WebService)
I f RegisterForBusinessAgreement(Sdf)
BACoord(WebService) := CreateBACoord(WebService)

RosettaNet PIP 3A2 (Grafik Seite 237):

Customer L1 Object

Start [1 Point

RequestResponseActivity [1 Container
RequestPriceAndAvailability [1 Activity
SecureFlow(1) [ Container
SendPriceAndAvailabilityRequest [1 Activity
Failed [] Point

End LI Point

ProductSupplier L1 Object

SecureFlow(2) [ Container
SendPriceAndAvailabilityResponse L1 Activity
ProcessPriceAndAvailabilityRequest L1 Activity

Relationen:
RequestPriceAndAvailability part OF RequestResponseActivity
SendPriceAndAvailabilityRequest par t OF SecureFlow(1)

Start part O Customer
RequestResponseActivity par t OF Customer
SecureFlow(1) par t Of Customer

Failed part O Customer

End part O Customer

PriceAndAvailabilityResponse par t O SecureFlow(2)
SecureFlow(2) par t Of ProductSupplier
ProcessPriceAndAvailabilityRequest par t O ProductSupplier

Start pr edf RequestResponseActivity

| abel ((RequestResponseActivity pr edOF Failed), Fail)

| abel ((RequestResponseActivity pr edOF End), Success)
RequestResponseActivity pr edOF SecureFlow(1)
SecureFlow(1) pr edOf ProcessPriceAndAvailabilityRequest
ProcessPriceAndAvailabilityRequest pr edOf SecureFlow(2)
SecureFlow(2) pr edOf RequestResponseActivity

RosettaNet Protokoll und Nachrichtenkomponenten (Grafik Seite 239):

MIMEM ultipart/RdatedEnvel ope LI Activity
Headers [1 Container

PreambleHeader L1 Activity

DeiveryHeader L] Activity

ServiceHeader [ Activity
BusinessProcessPayload [1 Activity
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ServiceContent [1 Activity

AttachmentN [ Activity

-(1) U undefObj

Attachmentl [] Activity

HTTPS U Activity

SSL [ Activity

HTTP O Activity

SMTP LI Activity

Other(Future) 1 Activity
TransportProtocols(TCP/IPAndOthers) L1 Activity

Relationen:

new AttachmentN
new—(1)

new Attachment1

PreambleHeader equal DdiveryHeader
DeliveryHeader equal ServiceHeader

PreambleHeader part Of Headers

DdiveryHeader part O Headers

ServiceHeader part O Headers

Headerspar t OF MIMEMultipart/ReatedEnvel ope

ServiceContent par t Of BusinessProcessPayload

AttachmentN part Of BusinessProcessPayload

-(1) part O BusinessProcessPayload

Attachmentl par t O BusinessProcessPayload
BusinessProcessPayload par t & MIMEMultipart/Rd atedEnvelope

HTTPSequal SSL

SSL equal HTTP

HTTPequal SMTP

SMTPequal Other(Future)

Other(Future) equal TransportProtocols(TCP/IPANdOthers)

Kapitel 8

Client-Konversation mit mehreren WebServices (Grafik Seite 246):
Approval(WebService) L1 Object

Customer(Client) LI Object

Supplier(WebService) LI Object

AnotherSupplier(WebService) L1 Object

Relationen:
ent r yPoi nt s (Supplier(WebService))
ent r yPoi nt s (AnotherSupplier(WebService))

i nvokeQp (Customer(Client), NotifyPayment, Approval (WebService))

i nvokeQp (Customer(Client), RequestQuote, Another Supplier(WebService))
i nvokeQp (Customer(Client), RequestQuote, Supplier(WebService))

i nvokeQp (Customer(Client), OrderGoods, Supplier(WebService))
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i nvokeQp (Customer(Client), MakePayment, Supplier(WebService))

zusammengesetzte Services (Grafik Seite 247):

Customer [1 Activity
SupplyChain L] Object
InventoryPlanning 1 Object
Accounting 1 Object
Procurement [J Object
Approval L] Object

-(1) U undefObj

-(2) U undefObj

Supplier [J Object
AnotherSupplier L1 Object

Relationen:

SupplyChain par t Of Customer
InventoryPlanning par t OF Customer
Accounting par t O Customer
Procurement par t OfF Customer
Approval par t O Customer

-(1) part O Customer

-(2) part O Customer

SupplyChain commlnventoryPlanning
SupplyChain commAccounting
SupplyChain c ommProcurement

InventoryPlanning conm—(1)
InventoryPlanning conm—(2)

Procurement conmApproval
Procurement conmSupplier
Procurement commAnotherSupplier

Implementation von zusammengesetzten WebServices (Grafik Seite 249):
CompanyA [ Activity

(Composite)WebService L1 Object
WebServicesMiddleware L1 Middle

Internal Servicel nterface 1 Object

I mplementationOf TheCompositionLogic [1 Object
ConventionalMiddleware L1 Activity

CompanyB [ Activity

WebService(1) L1 Object

WebService(2) L1 Object

CompanyC [ Activity

WebService(3) L1 Object

WebService(4) L1 Object

CompanyD [ Activity

WebService(5) L1 Object

93



Relationen:

(Composite)WebService par t O CompanyA
WebServicesMiddleware par t OfF CompanyA

Internal Servicelnterface par t & CompanyA

I mplementationOf TheCompositionLogic par t O CompanyA
ConventionalMiddleware par t Of CompanyA

WebService(l) par t OF CompanyB
WebService(2) part OF CompanyB

WebService(3) part OF CompanyC
WebService(4) par t OF CompanyC

WebService(b) par t OF CompanyD

(Composite)WebService commWebServicesMiddleware
WebServicesMiddleware conmConventionalMiddleware
I mplementationOf TheCompositionLogic conmConventionalMiddleware

al | ows Vi a(lmplementationOf TheCompositionL ogic, { ConventionalMiddleware,
WebServicesMiddleware}, WebService(1))

al | ows Vi a(lmplementationOf TheCompositionL ogic, { ConventionalMiddleware,
WebServicesMiddleware}, WebService(3))

al | ows Vi a(lmplementationOf TheCompositionL ogic, { ConventionalMiddleware,
WebServicesMiddleware}, WebService(5))

grundlegende Bestandteile einer WS-Composition Middleware (Grafik Seite 250):

ServiceProvider [ Activity

SchemaDesigner [1 Object

ServiceCompositionM odel AndL anguage L1 Object
WebServiceCompositionMiddleware L1 Activity
DevelopmentEnvironment [1 Activity
SchemaDefinitions [1 Specification
Run-TimeEnvironment(CompositionEngine) L1 Activity
CompositionServiceExecutionData L1 Resour ce
OtherWebServiceMiddleware L1 Activity
ServicesOfferedByOtherProviders [1 Container
Supplier [J Object

Warehouse L1 Object

Accounting 1 Object

Relationen:
nunber O (SchemaDefinitions)

DevelopmentEnvironment par t O WebServiceCompositionSoftware
SchemaDefinitions par t OF WebServiceCompasitionSoftware
Run-TimeEnvironment(CompositionEngine) par t O WebServiceCompositionSoftware
CompositionServiceExecutionDatapar t Of WebServiceCompositionSoftware

WebServiceCompositionSoftware par t Of ServiceProvider
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OtherWebServiceMiddlewarepar t O ServiceProvider
SchemaDesigner par t Of ServiceProvider
ServiceCompositionModel AndLanguage par t Of ServiceProvider

Supplier part OF ServicesOfferedByOtherProviders
Warehousepar t Of ServicesOfferedByOtherProviders
Accounting par t O ServicesOfferedByOtherProviders

SchemaDesigner pr edOf ServiceCompositionModel AndLanguage
ServiceCompositionM odel AndLanguage pr edOf Devel opmentEnvironment
DevelopmentEnvironment pr edOf SchemaDefintions

SchemaDefintions pr edOF Run-TimeEnvironment(CompositionEngine)
Run-TimeEnvironment(CompositionEngine) ¢ ommCompositionServiceExecutionData
Run-TimeEnvironment(CompositionEngine) commOtherWebServiceMiddleware
OtherWebServiceMiddleware commSupplier

OtherWebServiceMiddleware c ommWarehouse

OtherWebServiceMiddleware commAccounting

Implementation zusammengesetzter WS tiber WS-Middleware (Grafik Seite 251):

CompanyA [ Activity
(Composite)WebService L1 Object
WebServicesMiddleware L1 Middle
ServiceCompositionSupport(ModdingAndExecution) LI Object
OtherTiers [J Container
CompanyB [ Activity

CompanyC [ Activity

CompanyD [ Activity
WebService(1) L1 Object
WebService(2) L1 Object
WebService(3) L1 Object
WebService(4) L1 Object
WebService(5) L1 Object

Relationen:

ServiceCompositionSupport(ModdingAndExecution) par t O WebServicesMiddleware
WebServicesMiddleware par t OfF CompanyA

(Composite)WebService par t O CompanyA

OtheTierspar t O CompanyA

WebService(l) part OF CompanyB
WebService(2) part OF CompanyB

WebService(1) part OF CompanyC
WebService(2) part OF CompanyC

WebService(l) par t OF CompanyD

(Composite)WebService commWebServicesMiddleware
OtherTiers commWebServicesMiddleware

ServiceCompositionSupport(M oddingAndExecution) conmWebService(1)
ServiceCompositionSupport(M oddingAndExecution) conmWebService(3)
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ServiceCompositionSupport(M oddingAndExecution) conmWebService(5)

Externe Interaktion vs. externe Implementation (Grafik Seite 252):

Customer L1 Object

Supplier [J Object
CompositionEngine L1 Activity
ConversationController [1 Activity
AnotherWebService [1 Container

Y etAnotherWebService [1 Container

Relation:
ent r yPoi nt s (Customer)
ent r yPoi nt s (Supplier)

CompositionEnginepar t O Supplier
ConversationController part O Supplier

CompositionEngine c ommConversationController
ConversationController commAnotherWebService
ConversationController cormY etAnotherWebService

i nvokeQp (Customer, 1:RequestQuote, Supplier)
i nvokeQp (Customer, 2:0OrderGoods, Supplier)

i nvokeQp (Customer, 3:ConfirmOrder, Supplier)
i nvokeQp (Customer, 4:MakePayment, Supplier)

Prozessdiagramm eines Lieferanten-WebServices (Grafik Seite 258)*:

1) statisch:

Customer L1 Object

Local ServiceOfferedByTheSupplier L1 Object
Warehouse L1 Object

Supplier [J Object

-(1) O Point

ReceiveOrderGoods [ Object
InvokeCheckL ocal Stock [1 Object
InvokeCheckShipAvailable [1 Object
SendCancelOrder [ Object
SendConfirmOrder [1 Object

-(2) U Point

-(3) U Poaint

inStock [ Boolean

shippingAvail L1 Boolean

Relationen:

-(1) part O Supplier

ReceiveOrderGoods par t OF Supplier
InvokeCheckL ocalStock par t O Supplier
InvokeCheckShipAvailable par t OF Supplier
SendCancelOrder part OF Supplier
SendConfirmOrder part O Supplier
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-(2) part O Supplier
-(3) part O Supplier

-(1) pr edX ReceiveOrderGoods

ReceiveOrderGoods pr edOF InvokeCheckL ocal Stock

O St at enent (InvokeCheckL ocal Stock, inStock, SendConfirmOrder, InvokeCheckShipAvailable)
O St at enent (InvokeCheckShipAvailable, shippingAvail, SendConfirmOrder, SendCancel Order)
SendConfirmOrder pr edOf —(2)

SendCancelOrder pr edOf —(3)

sendMs g (Customer, OrderGoods, ReceiveOrderGoods)

sendMs g (SendConfirmOrder, ConfirmOrder, Customer)

sendMs g (SendCancelOrder, CancelOrder, CancelOrder)
InvokeCheckL ocal Stock ¢ ommL ocal ServiceOfferedByTheSupplier
InvokeCheckShipAvailable commWarehouse

2) dynamisch:

Variablen:
StartOrdering L1 Boolean
suppl L Suppliers

cust [J Customers
product [1 Goods
OrderReceived [1 Boolean

Funktionen:
OrderGoods: Suppliers x Goods = Boolean
ReceiveOrderGoods: Goods = Boolean
inStock: Goods = Boolean
Send: Message x Customers = Boolean
InvokeCheckL ocal Stock: Goods = Boolean
InvokeCheckShipAvailable: Goods = Boolean
Productl nStock: Goods = Boolean
shippingAvail: Goods = Boolean
ProductAvailable: Goods = Boolean
Finished: Customers = Boolean

ASM:
SupplierServicel-E =4
If 'Finished
Supplier
Customer
Local Service
Warehouse
Customer =g
for all product in Goods
| f StartOrdering(product)
choose suppl [ Suppliers
OrderGoods(suppl, product) := true
Supplier =g

for all product in Goods and cust in Customers
I f OrderGoods(Self, product)
If !OrderReceived
OrderReceived := ReceiveOrderGoods (product, cust)
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InvokeCheckL ocal Stock (product) := true
If OrderReceived
I f inStock(product)
Finished(cust) := Send(ConfirmOrder, cust)
I f linStock(product)
I f shippingAvail(product) = undef

InvokeCheckShipAvailable(product) := true

| f shippingAvail(product)

Finished(cust) := Send(ConfirmOrder, cust)

I f IshippingAvail (product)

Finished(cust) := Send(CancelOrder, cust)

L ocal Service =g
for all product in Goods
I f InvokeCheckL ocal Stock(product)
inStock(product) := ProductlnStock (product)

Warehouse =
for all product in Goods
I f InvokeCheckShipAvailable(product)
shippingAvail(product) := ProductAvailable (product)

Statechart des Lieferanten-WebServices (Grafik Seite 260)*:

1) statisch:

-(1) O Point

Started [1 Object
SearchingForProductsLocally [1 Object
SearchingForProductsAtOtherSupplier L1 Object
OrderCancelled L1 Object

-(2) U Point

OrderCompleted L1 Object

-(3) U Poaint

InvokeCheckL ocal Stock [1 Activity
SendConfirmOrder [ Activity
InvokeCheckShipAvailable [ Activity
SendCancelOrder [ Activity

inStock [ Boolean

shippingAvail L1 Boolean

Relationen:

| abel ((-(2) predOf Started), StartOnNewOrderRequest)

Started pr edf InvokeCheckL ocal Stock

InvokeCheckL ocal Stock pr edOF SearchingForProductsLocally

O St at enent (SearchingForProductsLocally, inStock, SendConfirmOrder,
InvokeCheckShipAvailable)

InvokeCheckShipAvailable pr edOF  SearchingForProductsAtOtherSupplier

O St at enent (SearchingForProductsAtOther Supplier, shippingAvail, SendConfirmQrder,
SendCancel Order)

SendConfirmOrder pr edf OrderCompleted

OrderCompleted pr edf —(3)

SendCancelOrder pr edOF OrderCancelled

OrderCancelled pr edOf —(2)
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2) dynamisch:

Variablen:
product [1 Goods
ConfirmOrder [ Messages
CanceOrder L1 Messages

Funktionen:
NewOrderRequest: Goods = Boolean
inStock: Goods = Boolean
shippingAvail: Goods = Boolean
CheckL ocal Stock: Goods = Boolean
Order: Customers = Boolean
Send: Messages x Customers = Boolean

ASM:
SupplierProcessSC =g
for all product in Goods
I f NewOrderRequest(product)
I f inStock(product) = undef
inStock(product) := CheckL ocal Stock(product)
I f inStock(product)
Order(cust) := Send(ConfirmOrder, cust)
I f linStock(product)
I f shippingAvail(product) = undef
shippingAvail(product) := CheckShipAvailable(product)
| f shippingAvail(product)
Order(cust) := Send(ConfirmOrder, cust)
I f IshippingAvail (product)
Order(cust) := Send(CancelOrder, cust)

Petrinetzdarstellung des Lieferantenprozesses (Grafik Seite 261):

Daes sich hierbel um ein Petrinetz handelt, werden Objekte hier als Kreise (Zusténde) betrachtet
Die Dynamik dieses Prozesses entspricht der auf Seite 260, da es sich hier nur um zwel
unterschiedliche Darste lungsmoglichkeiten des seben Sachverhaltes handelt.

Start [1 Object

InvokeCheckL ocal Stock [1 Activity

Local SystemAccessed [1 Object

InvokeCheckShipAvailable [ Activity

DoNothing(1) L Activity

External SupplierAccessed L1 Object

SendCancelOrder [ Activity

Complete(Cancel) [ Object

DoNothing(2) LI Activity

ReadyToSendConfirmation [1 Object

SendConfirmOrder [ Activity

Complete(Confirm) LI Object

Relationen:

Start pr edf InvokeCheckL ocal Stock

InvokeCheckL ocal Stock pr edOF Local SystemA ccessed

| abel ((LocalSystemAccessed pr edd DoNothing(1)), inStock=true)

| abel ((LocalSystemAccessed pr edO InvokeCheckShipAvailable), inStock=false)
DoNothing(1) pr edOf ReadyToSendConfirmation
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InvokeCheckShipAvailable pr edOF External Supplier Accessed

| abel ((ExternalSupplierAccessed pr edOf DoNothing(2)), shippingAvail=true)
DoNothing(2) pr edOf ReadyToSendConfirmation

| abel ((ExternalSupplierAccessed pr edOf SendCance Order), shippingAvail=false)
SendCancelOrder pr edOf Complete(Cancel)

ReadyToSendConfirmation pr edOf SendConfirmOrder

SendConfirmOrder pr ed Complete(Confirm)

Prozesshierarchie des Lieferanten-Prozesses (Grafik Seite 263):

ProcessOrder(Sequence) L1 Activity
ReceiveOrderGoods [ Activity

InvokeCheckL ocal Stock [1 Activity
DiscriminateBasedOnL ocal Search(Choice) L1 Activity
SendConfirmOrder(1) L1 Activity

SearchExternal Supplier(Sequence) L1 Activity
InvokeCheckShipAvailable [ Activity
DiscriminateBasedOnExternal Search(Choice) L1 Activity
SendConfirmOrder(2) L1 Activity

SendCancelOrder [ Activity

Relationen:

ProcessOrder(Sequence) par ent O {ReceiveOrderGoods, InvokeCheckL ocal Stock,
DiscriminateBasedOnL ocal Search(Choice)}

| abel ((DiscriminateBasedOnL ocal Search(Choice) par ent Of {SendConfirmOrder(1)}),
inStock=true)

| abel ((DiscriminateBasedOnL ocal Search(Choice) par ent O
{ SearchExternal Supplier(Sequence)} ), inStock=false)

SearchExternal Supplier(Sequence) par ent O {InvokeCheckShipAvailable,
DiscriminateBasedOnExternal Search(Choice)}

| abel ((DiscriminateBasedOnExternal Search(Choice) par ent O {SendCancelOrder}),
shippingAvail=false)

| abel ((DiscriminateBasedOnExternal Search(Choice) par ent O {SendConfirmOrder(2)}),
shippingAvail=true)

Datenflussansatz fur die Datenubertragung zwischen Komponenten (Grafik Seite 267):

-(1) O Point
A [ Object
B L] Object
C [ Object
-(2) U Poaint

Relationen:

-(1) predd A

A preddf B

Bpredd C

Cpreddd —(2)

sendMsg (A, Quantity, B)
sendMsg (A, Quantity, C)
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sendMsg (B, Price, C)

Serviceauswahl anhand von UDDI-Eintrdgen (Grafik Seite 268)*:

Zwischen UDDIRegistry und InvokeGetBindingDetail hier “comm” anstatt des urspriinglichen
13 prwo ”

1) statisch:

Supplier [J Object

-(1) O Point

ReceiveOrderGoods [ Object
InvokeCheckL ocal Stock [1 Object
InvokeGetBindingDetail L1 Object
UDDIRegistry [1 Resource
InvokeCheckShipAvailable [1 Object
SendCancelOrder [ Object
SendConfirmOrder [1 Object

-(2) U Poaint

-(3) U Paint

inStock [ Boolean

shippingAvail L1 Boolean

Relationen:

-(1) part O Supplier

ReceiveOrderGoods par t OF Supplier
InvokeCheckL ocalStock par t O Supplier
InvokeCheckShipAvailable par t OF Supplier
SendCancelOrder part OF Supplier
SendConfirmOrder part O Supplier

-(2) part O Supplier

-(3) part O Supplier

-(1) pr edX ReceiveOrderGoods

ReceiveOrderGoods pr edOF InvokeCheckL ocal Stock

O St at enent (InvokeCheckL ocal Stock, inStock, SendConfirmOrder, InvokeGetBindingDetail)
InvokeGetBindingDetail pr edOf InvokeCheckShipAvailable

InvokeGetBindingDetail commUDDIRegistry

O St at enent (InvokeCheckShipAvailable, shippingAvail, SendConfirmOrder, SendCancel Order)
SendConfirmOrder pr edOf —(2)

SendCancelOrder pr edOf —(3)

2) dynamisch:

Variablen:
cust L Customers
product [ Goods
OrderReceived L Boolean
GotDetails L1 Boolean

Funktionen:
ReceiveOrderGoods: Goods = Boolean
inStock: Goods = Boolean
Send: Message x Customers = Boolean
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InvokeCheckL ocal Stock: Goods = Boolean

InvokeCheckShipAvailable: Goods = Boolean

shippingAvail: Goods - Boolean
Finished: Customers = Boolean

ASM:
SupplierService =g
If IFinished
Supplier

Supplier =g

For all cust in Customers and product in Goods
OrderReceived := ReceiveOrderGoods (product, cust)
I f OrderReceived and inStock(product) = undef
inStock(product) := InvokeCheckL ocal Stock(product)

I f inStock(product)

Finished(cust) := Send(ConfirmOrder, cust)

I f linStock(product)
If !GotDetails

GotDetails := InvokeGetBindingDetail (product)

If GotDetails

I f shippingAvail(product) = undef
shippingAvail(product) :=

InvokeCheckShipAvailable(product)

| f shippingAvail(product)

Finished(cust) := Send(ConfirmOrder, cust)
I f IshippingAvail (product)

Finished(cust) := Send(CancelOrder, cust)

Dynamic binding (Grafik Seite 269):
-(1) O Point

BookAPlane [ Object

BookABoat [1 Object

BookACar L] Object

-(2) J undefObj

-(3) U Poaint

-(4) U Or

-(5) L Or

Relationen:

-(1) preddd —(4)

-(4) pr edX BookAPlane
-(4) pr edX BookABoat
-(4) pr edOX BookACar
-(4) preddd —«2)
BookAPlane pr edOF —(5)
BookABoat pr edOF —(5)
BookACar pr edf —(5)
—2) predd> —5)

-(5) predXd —3)
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Beispiel fur eine atomare Region (Grafik Seite 270):
-(1) O Point

A L[] Object

B [J Object

C [ Object

D LI Object

-(2) U Poaint

AtomicRegion [1 Container

Relationen:
-(1) predd A
A preddf B
Bpredd C
Cpredd D
D preddtf —«2)

A part O AtomicRegion
B part O AtomicRegion

ACID-Teiltransaktionen (Grafik Seite 272):

ForwardExecution [1 Object
SubtransactionS1 L1 Object
SubtransactionS2 L1 Object

-(1) U undefObj

SubtransactionSn L1 Object
CompensationFlow L] Container
CompensatingSubtransactionCS1 [ Object
CompensatingSubtransactionCS2 [1 Object
CompensatingSubtransactionCSn [ Object
-(2) U undefObj

Relationen:

SubtransactionS1 par t O ForwardExecution
SubtransactionS2 par t O ForwardExecution
-(1) part O ForwardExecution
SubtransactionSn par t & ForwardExecution

CompensatingSubtransactionCS1 par t Of CompensationFlow
CompensatingSubtransactionCS2 par t Of CompensationFlow
-(2) part O CompensationFlow

CompensatingSubtransactionCSn par t Of CompensationFlow

SubtransactionS1 pr edf SubtransactionS2
SubtransactionS2 pr edOf —(1)
-(1) pr edX SubtransactionSn

CompensatingSubtransactionCSn pr edOf —(2)

-(2) pr edOX CompensatingSubtransactionCS2
CompensatingSubtransactionCS2 pr edOf CompensatingSubtransactionCS1
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Fehlerbehandlung innerhalb eines Prozesses (Grafik Seite 274)*:

1) statisch:

Supplier [J Object
receive_orderGoods L1 Object

invoke checkL ocalStock [1 Object
invoke _checkShipAvailable L1 Object
send _cancelOrder [ Object
send_confirmOrder [ Object
some_exceptionhandling_logic_here [ Object
-(1) O or

-(2) U or

-(3) U Or

Relationen:

start (receive orderGoods)

end (send_cancelOrder)

end (send_confirmOrder)

end (-(3))

{recelve _orderGoods, invoke checkL ocalStock, invoke checkShipAvailable} part OF Supplier
{send_cancelOrder, send_confirmOrder, some_exceptionhandling_logic_here} par t Of Supplier
receive_orderGoods pr edOf invoke checkL ocal Stock

invoke _checkL ocalStock pr edOF —(1)

-(1) pr edX invoke checkShipAvailable

-(1) pr edX send confirmOrder

-(1) pr edX some_exceptionhanlding_logic_here

invoke checkShipAvailablepr edOf —(2)

-(2) pr edX send cancelOrder

-(2) pr edX send confirmOrder

some_exceptionhanlding_logic_herepr edOf —(3)

-(3) pr edX invoke checkL ocal Stock

2) dynamisch:

Variablen:
OrderedGoods L] Goods
inStock [] Boolean
shippingAvail L1 Boolean
Errors Occured L] Boolean
orderGoods [1 Message
confirmOrder L1 Message
cancelOrder [1 Message
repeat [1 Boolean

Funktionen:
checkL ocal Stock: Goods x ... x Goods = Boolean
Receive: Message - Goods
Send: Message = Boolean
ExceptionHandling: = Boolean

ASM:
Supplier =g
If OrderedGoods = undef or Repeat
OrderedGoods := Receive(orderGoods)
If OrderedGoods != undef
inStock := checkL ocal Stock(OrderedGoods)
If linStock and !Errors Occured
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shippingAvail := checkShipAvailable(OrderedGoods)
If (inStock and !Errors Occured) or shippingAvail
Send(confirmQOrder)
If IshippingAvail
Send(cancelOrder)
If Errors Occured
Repeat := ExceptionHandling()

Koordinationsprotokoll eines Bestellvorganges (Grafik Seite 277):

Entspricht der Grafik auf Seite 205
Dementsprechend ist die sie beschreibende ASM auch die gleiche.

Handlersicht auf das Koordinationsprotokoll (Grafik Seite 278)*:

1) statisch
Der dazugehtrige “ Customer View” entspricht der Grafik Seite 207

-(1) O Point

-(2) U Poaint

-(3) U Poaint

Customer [ Container
RequestQuote(ToSupplier) LI Object
OrderGoods(ToSupplier) L1 Object
MakePayment(ToSupplier) LI Object
Supplier LI Container
CheckShipAvailable(ToWarehouse) L1 Object
ConfirmOrder(ToCustomer) L1 Object
Cancd Order(ToCustomer) [ Object
Order Shipment(ToWarehouse) L1 Object
Warehouse [1 Container
ConfirmShipment(ToSupplier) L Object
WarehouseConfirms [ Boolean

Relationen:

RequestQuote(ToSupplier) par t Of Customer
OrderGoods(ToSupplier) par t Of Customer
MakePayment(ToSupplier) par t Of Customer

CheckShipAvailable(ToWarehouse) par t O Supplier
ConfirmOrder(ToCustomer) part O Supplier

Cancd Order(ToCustomer) par t O Supplier
OrderShipment(ToWarehouse) par t Of Supplier

ConfirmShipment(ToSupplier) part O Warehouse

-(1) pr edX ReguestQuote(ToSupplier)

RequestQuote(ToSupplier) pr edOf OrderGoods(ToSupplier)

OrderGoods(ToSupplier) pr edOF CheckShipAvailable(ToWarehouse)

O St at enent
(CheckShipAvailable(ToWarehouse), WarehouseConfirms, ConfirmOrder(ToCustomer),
Canced Order(ToCustomer))

Cancd Order(ToCustomer) pr edf —(2)

ConfirmOrder(ToCustomer) pr edOf MakePayment(ToSupplier)

M akePayment(ToSupplier) pr edOF OrderShipment(ToWarehouse)
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Order Shipment(ToWarehouse) pr edOf ConfirmShipment(ToSupplier)
ConfirmShipment(ToSupplier) pr edOf —(3)

2) dynamisch:

Variablen:
ProcurementConversation
ShippingAvail [1 Boolean
ShipmentConfirmed 1 Boolean
ShipmentOrdered [1 Boolean
OrderCancelled L1 Boolean

Funktionen:
ProcurementConversation
CheckShipAvailable: M essage x Message x Message—> Boolean
OrderShipment: Message x Message x Message—> Boolean
ConfirmShipment: Message X Message x M essage = Boolean
CancdOrder: Message x Message - Boolean

ASM:
ProcurementProtocol SV =g
If 1OrderCancelled and ! ShipmentConfirmed
CustomerSC
SupplierPPSV
Warehouse

SupplierPPSV =4
SupplierPP
If IShippingAvail
OrderCancelled := Cancel Order(Goods, CustomerMsg)

WarehousePPSV =y«
| f ShipmentOrdered
ShipmentConfirmed :=
ConfirmShipment(SupplierM sg, Goods, CustomerM sg)

Beschreibung der Rolle des Handlers im Koordinationsprotokoll (Grafik Seite 279)*:

1) statisch:

-(1) O Point

ReceiveRequestQuote L1 Object
ReplyRequestQuote L1 Object
ReceiveOrderGoods [ Object
InvokeCheckShipAvailable [1 Object
SendCancelOrder [ Object

-(2) U Poaint

SendConfirmOrder [1 Object
ReceiveM akePayment [1 Object
SendOrder Shipment [1 Object
ReceiveConfirmShipment [1 Object
-(3) U Poaint

shippingAvail L1 Boolean
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Relationen:

-(1) pr edOX ReceiveRequestQuote
ReceiveRequestQuote pr edOf ReplyRequestQuote
ReplyRequestQuote pr edOf ReceiveOrderGoods
ReceiveOrderGoods pr edOF InvokeCheckShipAvailable
O St at enent (InvokeCheckShipAvailable, shippingAvail, SendConfirmOrder, SendCancel Order)
SendCancelOrder pr edOf —(2)

SendConfirmOrder pr edX ReceiveM akePayment
ReceiveM akePayment pr edOF SendOrder Shipment
SendOrderShipment pr edOf ReceiveConfirmShipment
ReceiveConfirmShipment pr edOf —(3)

2) dynamisch:
Variablen:
Quote L1 Message

Replied L1 Boolean
GoodsOrdered L Message
ShippingAvail [1 Boolean
CustomerMsg [1 Message
OrderConfirmed LI Boolean
OrderCancelled [ Boolean
GoodsPaid L] Boolean
ShipmentConfirmed 1 Boolean
ShipmentOrdered [1 Boolean

Funktionen:
ReceiveRequestQuote: > Message
ReplyRequestQuote: Message - Boolean
ReceiveOrderGoods: Message - Message
ReceiveM akePayment: Message X Message = Boolean
SendConfirmOrder: Message x Message = Boolean
InvokeCheckShipAvailable: M essage x Message—> Boolean
SendOrder Shipment: Message x M essage X Message~> Boolean
ReceiveConfirmShipment: Message x Message X Message = Boolean
SendCancel Order: Message X Message - Boolean

ASM:
ProcurementProtocol SVR =g
If 1OrderCancelled and ! ShipmentConfirmed
Supplier

Supplier =g
I f Quote = undef
Quote := ReceiveRequestQuote()
SupplierPPSVR

SupplierPPSVR =g
If Quote '= undef and 'Replied
Replied := ReplyRequestQuote(Quote)
If GoodsOrdered = undef
GoodsOrdered := ReceiveOrderGoods(Quote)
I f GoodsOrdered '= undef and ShippingAvail = undef
ShippingAvail := InvokeCheckShipAvailable(GoodsOrdered, CustomerMsg)
I f ShippingAvail and !OrderConfirmed
OrderConfirmed := SendConfirmOrder(GoodsOrdered, CustomerMsg)
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If IShippingAvail
OrderCancelled := SendCancel Order(GoodsOrdered, CustomerM sg)
If OrderConfirmed and !GoodsPaid
GoodsPaid := RecelveM akePayment(GoodsOrdered, CustomerM sg)
I f GoodsPaid and ! ShipmentOrdered
ShipmentOrdered := SendOrder Shipment(GoodsOrdered, CustomerM sg)
| f ShipmentOrdered
ShipmentConfirmed := ReceiveConfirmShipment(GoodsOrdered,
CustomerM sg)

Implementation der Lieferanten-Rolle (Grafik Seite 280)*:

1) statisch:

Supplier [J Object

-(1) O Point

ReceiveRequestQuote L1 Object
Invokel ookupQuote L1 Object
ReplyRequestQuote L1 Object
ReceiveOrderGoods [ Object
InvokeCheckShipAvailable [1 Object
SendCancelOrder [ Object

-(2) U Poaint

SendConfirmOrder [1 Object
ReceiveM akePayment [1 Object
InvokeCollectPayment L1 Object
SendOrder Shipment [1 Object
ReceiveConfirmShipment [1 Object
-(3) U Poaint

shippingAvail L1 Boolean

Relationen:

-(1) part O Supplier
ReceiveRequestQuote par t OF Supplier
Invokel ookupQuote par t Of Supplier
ReplyRequestQuote par t OF Supplier
ReceiveOrderGoods par t OF Supplier
InvokeCheckShipAvailable par t OF Supplier t
SendCancelOrder part OF Supplier

-(2) part O Supplier

SendConfirmOrder part O Supplier
ReceiveM akePayment par t OF Supplier
InvokeCoallectPayment par t Of Supplier
SendOrderShipment par t Of Supplier
ReceiveConfirmShipment par t Of Supplier
-(3) part O Supplier

-(1) pr edOX ReceiveRequestQuote

ReceiveRequestQuote pr edOf Invokel ookupQuote

Invokel ookupQuote pr ed ReplyRequestQuote

ReplyRequestQuote pr edOf ReceiveOrderGoods

ReceiveOrderGoods pr edOF InvokeCheckShipAvailable

O St at enent (InvokeCheckShipAvailable, shippingAvail, SendConfirmOrder, SendCancel Order)
SendCancelOrder pr edOf —(2)
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SendConfirmOrder pr edX ReceiveM akePayment
ReceiveM akePayment pr edOf InvokeCollectPayment
InvokeCoallectPayment pr edOf SendOrder Shipment
SendOrderShipment pr edOf ReceiveConfirmShipment
ReceiveConfirmShipment pr edOf —(3)

2) dynamisch:
Variablen:
Quote L1 Message

Replied 1 Boolean

Received [] Boolean
LookedUp 1 Boolean
PaymantCollected [1 Boolean
GoodsOrdered L] Message
ShippingAvail [1 Boolean
CustomerMsg [1 Message
OrderConfirmed LI Boolean
OrderCancelled [1 Boolean
GoodsPaid L] Boolean
ShipmentConfirmed 1 Boolean
ShipmentOrdered [1 Boolean

Funktionen:

ASM:

ReceiveRequestQuote: = Boolean

ReplyRequestQuote: Message = Boolean

ReceiveOrderGoods: Message > Message

ReceiveM akePayment: Message X Message - Boolean
SendConfirmOrder: Message x Message = Boolean
InvokeCheckShipAvailable: M essage x Message—> Boolean

Invokel ookupQuote: - Message

SendOrder Shipment: Message x M essage X Message~> Boolean
ReceiveConfirmShipment: Message x Message X Message = Boolean
SendCancel Order: Message X Message - Boolean

ProcurementProtocol SV =g
If 1OrderCancelled and ! ShipmentConfirmed
Supplier

Supplier =g
If 'Received
Received := RecelveRequestQuote()
If Received and Quote = undef
Quote := Invokel ookupQuote()
SupplierPPSVR

Routing-Problem der Kompositionskomponente (Grafik Seite 283):

ServiceProvider [ Activity
InstanceOf ACompositionSchema L] Object  (kdnnte z.B. den auf Seite 258 beschriebenen Supplier

beinhalten)

CompositionEngine L] Object
Object(WebServicel mplementation) L1 Object
ConversationController [1 Object
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AnotherWebService [J Object

Relationen:

nunber O (InstanceOf ACompositionSchema)
nunber O (Object(WebService mplementation))
InstanceOf ACompositionSchema par t O Supplier
CompositionEnginepar t O Supplier
Object(WebServicel mplementation) par t OF Supplier
ConversationController part O Supplier

ConversationController commAnotherWebService
ConversationController pr edOf CompositionEngine
ConversationController pr edOf  Object(\WebServicel mplementation)
CompositionEngine pr ed InstanceOf ACompositionSchema

Umfanqg der BPEL-Spezifikation (Grafik Seite 285)*:

(Abanderung von Seite 258)

1) statisch:

Customer L1 Object

Local ServiceOfferedByTheSupplier L1 Object
Warehouse L1 Object

Supplier [J Object

-(1) O Point

ReceiveOrderGoods [ Object
InvokeCheckL ocal Stock [1 Object
InvokeCheckShipAvailable [1 Object
SendCancelOrder [ Object
SendConfirmOrder [1 Object

-(2) U Point

-(3) U Poaint

Roles [J Container

PortTypes [ Container

-(4) U Port

-(5) U Port

-(6) U Port

-(7) U Port

-(8) U Port

inStock [ Boolean

shippingAvail L1 Boolean

Relationen:

Customer par t Of Roles

Warehousepar t Of Roles

Local ServiceOffferedByTheSupplier par t Of Roles

-(4) part O PortTypes
-(5) part O PortTypes
-(6) part O PortTypes
-(7) part O PortTypes
-(8) part O PortTypes

-(4) port O Customer
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-(5) port O Warehouse

-(6) port O LocalServiceOfferedByTheSupplier
-(7) port O Supplier

-(8) port O Supplier

-(4) comm—(7)
-(5) comm—(7)
-(6) comm—(8)

-(1) part O Supplier

ReceiveOrderGoods par t OF Supplier
InvokeCheckL ocalStock par t OF Supplier
InvokeCheckShipAvailable par t OF Supplier
InvokeCancelOrder part OF Supplier
InvokeConfirmOrder par t Of Supplier

-(2) part O Supplier

-(3) part O Supplier

-(1) pr edX ReceiveOrderGoods

ReceiveOrderGoods pr edOF InvokeCheckL ocal Stock

O St at enent (InvokeCheckL ocal Stock, inStock, InvokeConfirmOrder,
InvokeCheckShipAvailable)

O St at enent (InvokeCheckShipAvailable, shippingAvail, InvokeConfirmOrder,

InvokeCancel Order)

InvokeConfirmOrder pr edOf —(2)

InvokeCancel Order pr edOF —(3)

2) dynamisch (fir den Supplier, dader Rest nur Strukturen beschreibt und durch den statischen Teil

schon abgedeckt wird):

Variablen:
OrderedGoods LI Goods
inStock LI Boolean
shippingAvail L1 Boolean
orderGoods [1 Message
confirmOrder L1 Message
cancelOrder [1 Message
Confirmed L1 Boolean
Cancelled U Boolean

Funktionen:
InvokeCheckL ocal Stock: Goods x ... x Goods = Boolean
Receive: Message - Goods
Send: Message = Boolean
InvokeConfirmOrder: Goods = Boolean
InvokeCancel Order: Goods = Boolean

ASM:
Supplier =g

If OrderedGoods = undef
OrderedGoods := Receive(orderGoods)

If OrderedGoods != undef
inStock := InvokeCheckL ocal Stock(OrderedGoods)

If linStock and shippingAvail = undef
shippingAvail := checkShipAvailable(OrderedGoods)
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If (inStock or shippingAvail) and !Confirmed
Confirmed := InvokeConfirmOrder(orderGoods)
If IshippingAvail and !Cancelled
Cancdled := InvokeCancel Order (orderGoods)

Prozessstrukturen in BPEL (Grafik Seite 287)*:

1) statisch:
Entspricht der Struktur nach der Grafik auf Seite 263 —nur einige Elemente wurden umbenannt—diese
sind im Folgenden rot markiert.

ProcessOrder(Sequence) L1 Activity
ReceiveOrderGoods [ Activity
InvokeCheckL ocal Stock [1 Activity
Chooselocal (Switch) [ Activity
InvokeConfirmOrder(1) LI Activity
SearchExternal (Sequence) [ Activity
InvokeCheckShipAvailable [ Activity
ChooseExternal (Switch) [ Activity
InvokeConfirmOrder(2) LI Activity
InvokeCancel Order [ Activity

Relationen:

ProcessOrder(Sequence) par ent O {ReceiveOrderGoods, InvokeCheckL ocal Stock,
Chooselocal (Switch)}

| abel ((Chooselocal(Switch) par ent O {InvokeConfirmOrder(1)}), inStock=true)

| abel ((Chooselocal(Switch) par ent O {SearchExternal(Sequence)}), inStock=false)

SearchExternal (Sequence) par ent O {InvokeCheckShipAvailable, ChooseExternal (Switch)}

| abel ((ChooseExternal(Switch) par ent O {InvokeCancelOrder}), shippingAvail=false)

| abel ((ChooseExternal(Switch) par ent O {InvokeConfirmOrder(2)}), shippingAvail=true)

2) dynamisch:

Variablen:
inStock [1 Boolean
shippingAvail L1 Boolean
product [1 Goods
OrderMsgs [1 Messages
finished ] Boolean

Funktionen:
ReceiveOrderGoods: Message = Goods
InvokeCheckL ocal Stock: Goods - Boolean
InvokeConfirmOrder: Messages = Boolean
InvokeCheckShipAvailable: Goods = Boolean
InvokeCancel Order: Messages = Boolean

ASM:
ProcessOrder =g
If product = undef
product := ReceiveOrderGoods(OrderM sgs)
If inStock = undef
inStock := InvokeCheckL ocal Stock(product)
Chooselocal
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Choosel ocal =y
If linStock
searchExternal
If inStock
finished := InvokeConfirmOrder(OrderM sgs)

searchExternal =g
I f shippingAvail = undef
shippingAvail := InvokeCheckShipAvailabl e(product)
I f shippingAvail != undef

chooseExternal
chooseExternal =g
| f shippingAvail
finished := InvokeConfirmOrder(OrderM sgs)
If IshippingAvail

finished := InvokeCancel Order(OrderM sgs)

Partnerdefinitionen in BPEL (Grafik Seite 290):

Customer L1 Object

Warehouse L1 Object

Local ServiceOfferedByTheSupplier L1 Object
Supplier [J Object

PartnerLinkType OrderLT [ Container
PortType Supplier PT

-(1) U Port

-(2) U Port

-(3) U Port

-(4) U Port

-(5) U Port

Relationen:

-(1) port O Customer

-(2) port O Warehouse

-(3) port O LocalServiceOfferedByTheSupplier
-(4) port O Supplier

-(5) port O Supplier

-(4) part O PortType SupplierPT
-(5) part O PortType SupplierPT

-(1) part O PartnerLinkType OrderLT
-(4) part O PartnerLinkType OrderLT

-Drel H4)

(2 rel «4)
-(3)rel —5)
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Fehlerbehandlung in BPEL (Grafik Seite 291):

Erweiterung der Grafik auf Seite 287 —im Folgenden werden nur die neu hinzugekommenen Elemente
notiert wahrend die alte Grafik als “ Orchestration” abekirzt aufgefthrt wird.

Orchestration

FaultHandlerForFaultF [ Activity

-(1) U Error
ScopeOfTheSearchExternal Activity [1 Container

Relationen:
-(1) equal InvokeConfirmOrder
FaultHandlerForFaultF par t OF SearchExternal (Sequence)

SearchExternal (Sequence) par t O ScopeOf TheSearchExternal Activity
InvokeCheckShipAvailable par t OF ScopeOfTheSearchExternal Activity
ChooseExternal (Switch) par t Of ScopeOfTheSearchExternal Activity
InvokeConfirmOrder par t Of ScopeOfTheSearchExternal Activity

-(1) part O ScopeOfTheSearchExternal Activity

InvokeCancel Order par t OF ScopeOfTheSearchExternal Activity

Korrelation zwischen Nachrichten (Grafik Seite 293):

Warehouse L1 Object

Supplier [J Object
MessageCheckAvailability [ Activity
Orderld(1) L] Object
RequestedDdiveryDate L1 Object
DeliveryLocation [1 Object

-(1) U undefObj

MessageAvailability [1 Activity
Orderld(2) L1 Object

ShippingAvail [ Object

Relationen:

Orderld(1) par t OF MessageCheckAvailahility
RequestedDédliveryDate par t Of MessageCheckAvailability
DeliveryLocation par t OF MessageCheckAvailability

-(1) part O MessageCheckAvailability

Orderld(2) par t OF MessageAvailability

ShippingAvail par t O MessageAvailability

Supplier pr edOF MessageCheckAvailability
MessageCheckAvailability pr edOf Warehouse
Warehouse pr edOf MessageAvailability
MessageAvailability pr edOF Supplier
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Kapitel 9

Closed Community with Direct Interaction (Grafik Seite 304):

SmallClosedCommunity [1 Container
CompanyA [ Activity
CompanyB [ Activity
CompanyC [ Activity
WS(1) [ Object
WS(2) I Object
WS(3) I Object
WS(4) [ Object
WS(5) I Object
WS(6) L] Object
WS(7) U Object

Relationen:

WS(1) par t Of CompanyA

WS(2) par t Of CompanyA

CompanyA par t O SmallClosedCommunity

WS(3) par t Of CompanyB
WS(4) par t Of CompanyB
CompanyB par t O SmallClosedCommunity

WS(5) par t Of CompanyC
WS(6) par t Of CompanyC
WS(7) par t Of CompanyC
CompanyC par t O SmallClosedCommunity

| abel ((CompanyA conmCompanyB), HTTP_XML_SOAP)
| abel ((CompanyA comnmCompanyC) , HTTP_XML_SOAP)
| abel ((CompanyC commCompanyB) , HTTP_XML_SOAP)

Interaktionsvermittelung mit Hubs (Grafik Seite 306):
WS(1) L] Object

WS(2) L] Object

WS(3) LI Object

WS(4) L] Object

Hub [J Object

PropertiesOfHubClients [1 Resource

Relationen:

WS(1) commHub

WS(2) commHub

WS(3) commHub

WS(4) commHub
PropertiesOfHubClients conmHub
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Kontrolle von Middlewarekomponenten durch ein WSMS (Grafik Seite 310):

SOAPMessages [1 Container
MiddlewareComponent [1 Activity
SOAPRouter& ConversationController L1 Object
Horizontal ProtocolHandlers L1 Object
CompositionEngine L] Object
UnderlyingApplicationObjects [1 Object
WebServiceM gmtSystem [ Activity
SOAPMgmt [1 Object
ConversationMgmt [1 Object
CompositionMgmt [ Object
ApplicationMgmt [1 Object

MgmtData& Control Actions [1 Container

Relationen:

SOAPRouter& ConversationController par t Of MiddlewareComponent
Horizontal ProtocolHandlers par t O MiddlewareComponent
CompositionEnginepar t & MiddlewareComponent
UnderlyingApplicationObjects par t OF MiddlewareComponent

SOAPMgnmt par t OF WebServiceM gmtSystem
ConversationMgmt par t O WebServiceM gmtSystem
CompositionMgmt par t Of WebServiceM gmtSystem
ApplicationMgmt par t OF WebServiceM gmtSystem

SOAPMessages pr edOF SOAPRouter& ConversationControl ler
SOAPRouter& ConversationController pr edOf Horizontal ProtocolHandles
SOAPRouter& ConversationController pr edOf CompositionEngine
SOAPRouter& ConversationController pr edOf UnderlyingApplicationObjects

SOAPRouter& ConversationController commMgmtData& Control Actions
SOAPRouter& ConversationController commMgmtData& Control Actions
CompositionEngine commMgmtData& Control Actions
UnderlyingApplicationObjects commMgmtData& Control Actions

MgmtData& Control Actions commSOAPMgmt
MgmtData& Control Actions c ommConversationM gmt
MgmtData& Control Actions c ommCompositionM gmt
MgmtData& Control Actions c ommApplicationM gmt

Externe Architektur des WS-Managements (Grafik Seite 315):
WebService(1) LI Object
WebService(2) LI Object
Trusted3rdParty L1 Object

Relationen:

entr yPoi nt s (WebService(1))

ent r yPoi nt s (WebService(2))

ent r yPoi nt s (Trusted3rdParty)

| abel ((WebService(1) commWebService(2)), MgmtProtocols(LimitedVisibility))

| abel ((WebService(1) commTrusted3rdParty), MgmtProtocols(CompleteVisibility))
| abel ((WebService(2) commTrusted3rdParty), MgmtProtocols(CompleteVisibility))
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Management Outsourcing (Grafik Seite 317):
Enterprise [1 Activity

EnterpriseResources(ExposedT hroughWSInterfaces) L1 Object
MSP [ Activity

MgmtSystem(lmplementedAsWS) [1 Object

Relationen:

EnterpriseResources(ExposedT hroughWSInterfaces) par t Of Enterprise

MgmtSystem(l mplementedAsWS) part O MSP

| abel ((EnterpriseResources(ExposedThroughWSlnterfaces) conmm
MgmtSystem(l mplementedAsWS)), SOAP-BasedM gmtProtocols)

Wechselwirkungen zwischen Systemen via XMLCIM (Grafik Seite 318):
MgmtSystems [1 Object

CIMDataM odel Repository [1 Resource

ManagedResources [1 Object

Relationen:
| abel (MgmtSystems conmCIM DataM odelRepository), XMLCIM_XMLOverHTTP)
| abel ((CIMDataModelRepository ¢commManagedResources),

ProprietaryProtocol sT oPopul ateRepository)

Austausch von Managementinformationen mit Hilfe von XMLCIM (Grafik Seite 319):

WebServiceM gmtSystem(1) 1 Object
CIMRepository(1) L Resource
WebServiceM gmtSystem(2) 1 Object
CIMRepository(2) L1 Resource
WebService(1) L1 Object
WebService(2) L1 Object

Relationen:

CIMRepository(1) commWebService(1)

((CIMRepository(1) commWebServiceM gmtSystem(1)), XMLCIM)
((CIMRepository(1) commWebServiceM gmtSystem(2)), XMLCIM)
CIMRepository(2) commWebService(2)

((CIMRepoasitory(2) commWebServiceM gmtSystem(2)), XMLCIM)
((CIMRepository(2) commWebServiceM gmtSystem(1)), XMLCIM)
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