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Introducere



Ce este un serviciu software L

Serviciu = "forma de munca prestata in folosul sau in
iInteresul cuiva"

Componenta software care expune o anumita
functionalitate Tn cadrul unui sistem distribuit.

e Cuiofera?
@ Cumofera?

=
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Arhitecturi orientate pe servicll L

OASIS (the Organization for the Advancement of
Structured Information Standards):

A paradigm for organizing and utilizing distributed
capabilities that may be under the control of different
ownership domains. It provides a uniform means to offer,
discover, interact with and use capabilities to produce
desired effects consistent with measurable preconditions
and expectations.

=
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Principiile SOA L

Incapsulare

Contract

Autonomie

Interoperabilitate

Standardizare : descoperire, comunicare, invocare
Reutilizare

e P P P P PP

Compunere
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Interoperabllitate L

Interoperablilitate = capacitatea unor aplicatii de pe
platforme diferite de a interactiona intr-un mod standard.
Platforma se refera la sistem de operare (Windows,

Linux, Mac OS, etc) cat si la nivel de programare (Java,
NET, etc)

o Application-to-Application (A2A)
Enterprise Application Integration (EAI)

e Business-to-Business (B2B)
Business Integration (JBI)

=
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Imagine de ansamblu SOA

Service
Broker
Find Register
Service
Contract
Service Service
Consumer Provider
Bind

Client Service
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Sisteme distribuite

e CORBA: Common Object Request Broker
Architecture (Object Management Group)

e Java RMI: Java Remote Method Invocation (Sun)

o DCE: Distributed Computing Environment (Open
Group)

o DCOM: Distributed Component Object Model
(Microsoft)

e WCF: Windows Communication Foundation
(Microsoft)

e Web Services

=
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Protocoale

RMI Corba DCE
Mecanism invocare Java RMI Corba RMI RPC JAX-RPC, .NET,...
Format date Serializare CDR NDR
Format mesaje Flux GIOP PDU
Protocol transfer JRMP IOP RPC CO
Interfete Java CORBA IDL DCE IDL
Descoperire Java Registry | COS Naming | CDS

JRMP = Java Remote Method Protocol. ORB = Object Request Broker.

CDR = Common

Data Representation. GIOP = General Inter-ORB Protocol. IIOP= Internet Inter-ORB
Protocol. IDL = Interface Definition Language. COS = CORBA Object Services. RPC =

Remote Procedure Call. NDR = Network Data Representation. PDU = Protocol Data

Units. RPC CO = RPC Connect-Oriented protocol. IDL = Interface Definition Language.

CDS = Cell Directory Service.

=
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Avantaje - Dezavantaje

e CORBA, Java RMI, DCE, DCOM, WCF, etc.
o 4+ Folosite Tn industrie, maturitate, securitate,
performanta
a — Fie proprietare, fie dedicate unui limbaj, fie
dificil de utilizat
e Servicii Web

a -+ Interoperabilitate, bazate pe protocoale
standard, XML, HTTP

a — Performanta
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"The Grid"



Ce este grid-ul L

In 1998, lan Foster si Carl Kesselman publicau cartea
"The Grid-Blueprint for a New Computing Infrastructure":

Un grid computational este o infrastructura hardware si
software care ofera acces la capabilitati de calcul de
mare performanta intr-un mod sigur, consistent si ieftin

Gridul reprezinta coordonarea partajarii resurselor si a

rezolvarii problemelor intr-o organizatie virtuala,
dinamica, multi-institutionala

=
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Proiecte L

Globus : Grid-ul este o infrastructura care permite
folosirea intr-o maniera unitara, colaborativa a
calculatoarelor, retelelor, bazelor de date si a altor
Intrumente stiintifice aflate in proprietatea si gestionate
de diverse organizatii

Gridbus : Grid-ul este o forma de sistem paralel si
distribuit care permite partajarea, selectare si agregarea
unor resurse autonome, dispersate geografic, intr-un
mod dinamic care poate fi specificat la executie in functie
de disponibilitatea, performantele, costurile utilizarii lor
sau de calitatea serviciilor cerute de utilizator.

=
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"World Wide Grid" L

Viziunea : "vom asista probabil la o raspindire a unor
'utilitati software’ care, intocmai ca si electricitatea sau
telefonul, vor deservi locuintele personale si companiile
pe tot cuprinsul tarii".

Concret : "vom asista la crearea unui sistem care..."

e Sa coordoneze resurse care nu sunt supuse unui
control centralizat,

e folosind protocoale si interfete standard,
ne-proprietare, de uz general

a pentru a furniza servicii de calitate si ne-triviale

=
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Servicli Web



Ce sunt serviciille Web ? L

"A Web service is a software application that conforms to
the Web Service Interoperability Organization’s Basic

Profile 1.0."
Implementare conforma principiilor SOA bazata pe

protocoale standard:
e HTTP
e SOAP
o« WSDL
e UDDI

=
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Cum functioneaza WS ? (1)

Client |

Service request:
et weather information
for ZF code 12345

Server

Web
Service

Service response:
Cloudy with a chance of
meatballs
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Cum functioneaza WS ? (2)

Client

Server A
Where can | find a
“weather service™? - Disr::wery
-
There's a “weather service” @ Service
in Server B
Server B
@ How exactly should | invoke you?
I8 -
Take a look at this; WSDL @
SOAP request: Web
Invoke gelWeatherinfol)
with parameter "12345' Service
-
..-
SOAP response: @
“Cloudy with a chance of
meatballs”
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Cum functioneaza WS ? (3)

Service
Broker
UuDDI Inquiry uDDI Publish
find_xxx SaAVEe XXX
Service Service
Consumer Provider
XML

Client SOAP Service
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Protocolul HTTP L

Cel mai utilizat protocol Internet
Metoda principala de tranmitere a informatiei pe Web
Protocol de tip cerere-raspuns intre clienti si servere

e P P P

Comunicarea client-server se realizeaza prin
iIntermediul unei conexiuni TCP la un anumit port
(80).

Avantajul folosiriit HTTP in WS: Portul TCP 80 este in
permanenta deschis

=
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SOAP L

Simple Object Access Protocol

Format pentru trimiterea de mesaje bazat pe XML
Protocol de comunicare intre aplicatii (via Internet)
Independent de platforma sau limbaj

e P P P P

Simplu si extensibil: envel ope, header, body,
faul t

Permite evitarea firewall-urilor
e Standard W3C

©
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SOAP: exemplu L

Mesaj cerere

<soap: Envel ope xm ns: m="http://deno/ ...">
<soap: Body>
<m sayHel | oRequest >
<nane>duke</ nane>
</ m sayHel | oRequest >
</ soap: Body>
</ soap: Envel ope>

Mesaj raspuns
<soap: Envel ope xm ns: n="http://denmo/ ...">
<soap: Body>
<m sayHel | oResponse>
<return>Hell o duke !</return>
</ m sayHel | oResponse>
</ soap: Body>
</ soap: Envel ope>

=
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WSDL

o Web Services Description Language

Q

Q

Limbaj bazat pe XML

Permite specificarea modului de accesare a

serviciillor Web

Permite descrierea serviciilor Web
Structura: port Type, nmessage,
bl ndi ng

In curs de standardizare W3C

types,
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WSDL: exemplu L

<nmessage nane="sayHel | oRequest" >
<part nane="paraneters" type="xs:string"/>
</ message>

<nmessage nane="sayHel | oResponse" >
<part nane="paraneters" type="xs:string"/>
</ message>

<port Type nane="Hel | 0" >
<operati on nanme="sayHel | 0" >
<i nput nessage="sayHel | oRequest" />
<out put nessage="sayHel | oResponse"/ >
</ operation>
</ port Type>

=
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UDDI L

e Universal Description, Discovery, and Integration

e Sistem de registri bazat pe XML independent de

platforma

Facilitarea comunicarii Intre serviciile oferite de firme:
White Pages, Yellow Pages, Green Pages

Implementeaza conceptul de service broker

Este interogat de mesaje SOAP ce solicita un
serviciu Web

Ofera acces catre documentul descriptiv WSDL al
serviciului Web

Acceptare redusa
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Crearea serviclilor Web 1n Java



Tipuri de servicii Web

a Clasice ("big") bazate pe SOAP, WSDL, etc.
JAX-WS - The Java API for XML Web Services
QoS

o RESTful - Representational State Transfer (REST)
JAX-RS - Project Jersey
simplitate
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Crearea unui serviciu Web cu
JAX-WS



Imagine de ansamblu

”~

=

Client

[JAK-WS runtime]

=y

{-{ SOAP message ]—b

—

Service

[JAX-WS runtime]

ﬁ



Componentelestub

WSDL

<

Client Stubs
Client-side code that generates SDAP requesis
and interprets SOAP responses sent by the server

Server Stubs
Server-side code that interprets SOAP requests sent
by the client and generates SOAP responses
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Remote Proxy

Client (1)

Program

Client stubs

sServer

SONE JOARS

Web Service
Implementation




Crearea serviciulul L

| nport javax.jws.WebMet hod;
| nport javax.jws.WebPar am
| nport javax.jws.WbServi ce;

@\bSer vi ce(servi ceNanme="G eeti ng")
public class Hello {

@\ebMet hod( oper ati onNane="sayH ")
public String operation( @¥bParannane = "nanme") String param {
return "H " + param+ " !'";

}

@\bMet hod
public Strlng sayHel l o(String nanme) {
return "Hello " + name + " I'";

}
}

=
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Testarea serviciulul Web

http://1 ocal host: 8080/ Hel | oApp/ G eeti ng?Test er



Crearea unui client (1) L

Generarea de artefacte
@\bServicedient(nane = "Greeting", targetNanespace = "http://deno/",

wsdl Location = "http://1ocal host: 8080/ Hel | oApp/ G eeti ng?W5DL" )
public class Geeting extends Service {

/'l cod generat de JAX-W5
@\bEndpoi nt (nane = "Hel |l oPort")

public Hello getHelloPort() {
return ..
}

}

Utilizarea serviciului
public class HelloCdient {

public static void main(String[] args) throws Exception {
G eeting service = new Geeting();
Hel l o hell oPort = hell oService.getHell oPort();

Systemout. println(hell oPort.sayHel |l o("duke"));
}

=
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Crearea unui client (2) L

@\ebServl et (nane="Hel | oServlet", urlPatterns={"/Hell oServlet"})
public class Hell oServlet extends HttpServlet {
R e I
@\bServi ceRef (wsdl Location =
"WEB- | NF/ wsdl /| ocal host 8080/ Hel | oApp/ G- eeti ng. wsdl ")
private Greeting service,
B e I

protected void doGet (HttpServl et Request request,
Ht t pSer vl et Response response) {

out.println("<p>" + sayHello("world") + "</p>");

}
private String sayHell o(java.lang. String arg0) {

hel | oservi ce. endpoint.Hello port = service.getHelloPort();
return port.sayHello(argoO);

L
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Message Handlers L

Sunt interceptori dedicati mesajelor prin care
comnunica serviciile web.

a Protocol Handlers - depinde de protocol
SOAPHand| er <SOAPMessageCont ext >
pot accesa orice parte a mesajului: header +
payload

e Logical Handlers - nu depind de protocol
Logi cal Handl er <Logi cal MessageCont ext >
pot accesa doar continutul: payload

e handl eMessage, handl eFaul t

=
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Scrierea unui SOAPHandler(1)

public class SOQAPLoggi ngHandl er i npl enents
SOAPHandl er <SOAPMessageCont ext > {

publ i ¢ bool ean handl eMessage( SOAPMessageCont ext snt) {
| ogToSyst enut (snt) ;
return true;

}

publ i ¢ bool ean handl eFaul t (SOAPMessageCont ext snt) {
| ogToSyst enut (snt) ;
return true;

}

public void cl ose( MessageCont ext nessageContext) {

}
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Scrierea unui SOAPHandler(2) L

private void | ogToSyst enfut (SOAPMessageCont ext snt) {

Bool ean out boundProperty = (Bool ean)
snt. get ( MessageCont ext . MESSAGE  OQUTBOUND PROPERTY) ;

i f (out boundProperty. bool eanVal ue()) {
out. println("\nQutbound nessage:");

} else {
out. println("\nl nbound nessage:");

}

SOAPMessage nessage = snt. get Message();

try {
nessage. witeTo(out);
out.println("");

} catch (Exception e) {
out.println("Exception in handler: " + e);

}
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Scrierea unui LogicalHandler (1) L

public class Logical Loggi ngHandl er i npl enents
Logi cal Handl er <Logi cal MessageCont ext > {

publ i ¢ bool ean handl eMessage
(Logi cal MessageCont ext context) {
return processMessage(context);
}

publ i ¢ bool ean handl eFaul t
(Logi cal MessageCont ext context) {
return processMessage(context);
}

public void close(MessageCont ext context) {
/'l O ean up Resources
}
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Scrierea unui LogicalHandler (2) L

private bool ean processMessage
(Logi cal MessageCont ext context) {
Bool ean out boundProperty = (Bool ean)
cont ext . get (MessageCont ext . MESSAGE_QUTBOUND PROPERTY) ;

| f (out boundProperty) {
out. println("\nQutbound nessage:.");
} else {
out. println("\ nl nbound nessage:");
}
Logi cal Message | m = cont ext. get Message() ;
Sour ce payl oad = | m get Payl oad() ;

/'l Process Payl oad Source

pri nt Sour ce( payl oad) ;
return true;
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Utilizarea interceptorilor

Definirea unui lant de filtrare: MyMessageHandl| er . xmi

<?xm version="1.0" encodi ng="UTF-8""?>
<handl er-chai ns xm ns="http://java. sun. coni xm / ns/j avaee" >
<handl er - chai n>
<handl er >
<handl| er - nane>| ogHandl er </ handl er - nane>
<handl er - cl ass>denb. MyLogMessageHand| er </ handl er - cl ass>
</ handl er >
</ handl er - chai n>
</ handl er - chai ns>

Adnotarea clasel ce descrie serviciul

@\bSer vi ce

@Handl er Chai n(file = "MyMessageHandl er. xm ")
@\bSer vi ce(servi ceName="QG eeti ng")

public class Hello {

}

=
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Comunicare sincroré/asincrora = 1

e Sincron a: clientul apeleaza un serviciu Web si
asteapt a raspunsul

a Asincron a: clientul apeleaza un serviciu Web dar
nu asteapt a raspunsul

a polling model - clientul cere rezultatul atunci

cand are nevoie de el
j avax. xm . ws. Response extends

Fut ur e<T>

a callback model - clientul inregistreaza un handler
care va fi notificat la aparitia raspunsului
avax. xm . ws. AsyncHandl er

=
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Servicii Web RESTHTul



REST L

e REpresentational State Transfer
e 2000, Roy Fielding

a Stil arhitectural de concepere a sistemelor software
distribuite

e WWW = Exemplu de sistem care se conformeaza
principiilor REST
e Concepte:
a client-server, cerere-raspuns
a Iidentificator-resursa-reprezentare
o operatii CRUD pe resurse

=
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Caracterisiticile REST L

Client-Server

Stateless

Cache

Uniform interface

Named resources

Interconnected resource representations

e P P P P PP

Layered components
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Servicii Web RESTful L

Serviciu Web RESTfull = implementare HTTP a unui
serviciu Web ce se conformeaza cu principiile REST.
Uzual, reprezinta o mulfime de resurse . Este definit
prin:

e un identificator URI pentru serviciu:
http://exanpl e. conlresources

a tipul MIME oferit de serviciu: Text, JSON, XML,
YAML, etc

e multimea de operatii oferite: HTTP POST, GET, PUT,
DELETE

=
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Exemplu L

@at h("/ hel | o/ {user nane}")
public class Hell oResource {

@ont ext

private Ui lnfo context;

@CET

@r oduces("text/plain")

public String getText (@at hParan{"usernanme") String usernane) {
return "Hello " + usernane;

}
@ut

@onsunes("text/plain")
public void putText(String content) { }
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Crearea sl testarea serviciulut L

http://1 ocal host: 8080/ Hel | oApp/ resour ces/ hel |l o/ worl d
--> Hello world

http://1 ocal host: 8080/ Hel | oApp/ r esour ces/ hel | o/ duke
--> Hel |l o duke
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"Restful WS from entity classes"” L

@at h("/users")
public class Users {

private static EntityManager Factory factory;
private static String userNanme = nul |;

@ET
@r oduces( Medi aType. TEXT_PLAI N)
public String userList() {

factory = Persistence. createEntityManager Factory("MPU");

EntityManager em = factory. createEntityManager();
Query q = emcreateQuery("SELECT u FROM User

Li st <User> userList = g.getResultList();

StringBuilder response = new StringBuilder();

for (User user : userList) {
response. append(user. get Name() + "
}

return response.toString();
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Servici Grid



WS Resource Framework L

Incepand cu 2003, domeniile "calcul pe grid" si "servicii
web" au inceput un proces de convergenta, scopul fiind
accesarea grid-ului ca un serviciu web (Grid Service).

Open Grid Services Architecture (OGSA) —

Web Service Resource Framework (WSRF)

ISI propune sa defineasca o serie de protocoale si
Interfete care sa ofere un cadru de lucru precis pentru
toate sistemele si aplicatiile ce utilizeaza grid-ul.

=
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Comunicareastateless

TIME

Service request:
Add 5

Service response:

B

Service request:
Add &

Client |«

Service response:

6

Service request:
Add 7

Service response:

7

Web
Service
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Comunicareastateful

TIME

Client

Service request:
Add 5

Service response:

5

Service request:
Add 6

Service response:

11

Service request:
Add 7

.-

= Web
Service

o

Service response:

18

STATE

Cl

(initial)

2 [

3]
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Abordarea orientata peresurse

RESOURCES
_.-’"‘ e
."! .\Il
24]
"r Resource A
Addsaﬁnica request: ’ |I 1
LSe resource
_ ~ > Web "
Client |« v —— Beruke b @ |
a5 \Resaurceﬂ
\ 7
N
Resource C / (new value)
S



~lahiie T i+ (TN 1

Globus
Toolkit 4

Web Services
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BPEL (Business Process Execution
Language)



Arhitectura SOA L

e Un standard pentru expunerea si accesarea
aplicatiilor sub forma de servicii
— servicii web

e Infrastructura pentru comunicare Si gestiunea
serviciilor
— ESB (Enterprise Service Bus)

e Limbaj specializat pentru compunerea
functionalitatilor simple in unele complexe care sa
modeleze procese economice
— BPEL

=
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Programarea in ansamblu

e Programarea in ansamblu (programming in the
large)
Stil de programare care descrie la un nivel Tnalt
logica tranzitiilor starilor unui sistem. Aspectele
surprinse se refera la: trimiterea/primirea de mesaje,
compensarea tranzactiilor esuate, etc.

e Programarea in detaliu (programming in the
small)
Stilul clasic de programare care se ocupa cu
descrierea explicita a comportamentului sistemului.

Tehnoloaii Java — p.59/;



Ce este BPEL ? L

e limbaj de programare bazat pe XML, in curs de
standardizare (2003) la OASIS

a permite definirea de procese abstracte sau
executabile

e permite compunerea serviciilor web

a Se bazeaza pe aceleasi protocoale ca si serviciile
web (WSDL, SOAP, etc.)

e sustinere puternica din partea industriei (Oracle,
IBM, Microsoft, BEA, etc.)

a designere BPEL (dezvoltare)
L a servere BPEL (executie)
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Compunerea serviclilor L

a Orchestrare : exista un proces central cu rol de
coordonare explicita a serviciilor; acestea nu sunt
consiente ca sunt implicate intr-un serviciu compus.

a Coreografie : nu exista un coordonator central,
fiecare serviciu web stie cand sa se execute Si cu
cine interactioneaza - efort colaborativ bazat pe
sincronizare si schimbarea de mesaje.

BPEL este conceput pe paradigma orchestrarii.

=
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Proces economic L

Proces economic (bussiness process) = colectie de
iInvocari coordonate ale unor servicii si activitati
adiacente responsabile cu crearea unui raspuns, definite
pentru una sau mai multe organizatii.

Exemplu : procesul de desfasurare a delegatiilor
membrilor uneli companii:

e — extragerea datelor despre angajat
e — determinarea unei rute pana la destinatie

e — apelarea serviciilor transportatorilor pentru
determinarea pretului optim
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Tipuri de procese L

a Abstracte . permit specificarea mesajelor publice
care pot fi schimbate intre servicii; nu includ detal

iInterne legate de fluxul procesului si nu pot fi
executate.

e Executabile : permit specificarea tuturor detaliilor
procesului si pot fi executate de un server BPEL

(orchestration engine); conceptual, exista doua
abordari:

a structuri de control (Microsoft - XLANG)
a grafuri orientate (IBM - WSFL)
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Executia unui proces L

1. Procesul primeste o cerere de la un client

2. Procesul efectueaza o serie de invocari ale serviciilor
Implicate

Un proces BPEL este format din mai multe activit ati.
a primitive

a structurate

Executia activitatilor se face:

a secvential

o paralel

3. Procesul raspunde clientului
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Activit afi primitive

e P P P P PP

<1 nvoke>
<recel ve>
<reply>
<assi gn>

<t hr ow>
<wal t >
<term nat e>
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Activit ati structurate L

Permit combinarea activitatilor simple si definirea
procesului Intr-o maniera algoritmica.

e <seguence> - invocarea secventiala (in ordine) a
unui set de activitati

<f | ow> - invocarea in paralel a unui set de activitati
<sW t ch> - executie condifionata
<whi | e> - executie repetitiva

e P P P

<pi ck> - selectarea unei variante dintr-o mulfime de
alternative
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Partner Link L

Partner Link = legatura cu orice participant la proces;
necesare pentru a modela comunicarea asincrona sau
multipla cu acelasi serviciu. Partenerii pot fi:

a clientul care a realizat cererea

a servicille invocate de proces

a servicii care invoca procesul (in operatii de callback)
a servicil mixte (care sunt invocate sau invoca)
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Reprezentare schematia L

Web

Client Fartrar link Fagtrssr ik Sarvica 1

Farneas link Web
- Sarvica 2

BPEL process as Web Services
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Exemplu de implementare BPEL



Declararea unui proces

<process nane="insuranceSel ecti onProcess"
t ar get Nanespace="htt p:// packt pub. cont bpel / exanpl e/ "
xm ns="http://schemas. xn soap. or g/ ws/ 2003/ 03/ busi ness- process/
xm ns:ins="http://packt pub. com bpel /i nsurance/"
xm ns: cone"http://packt pub. com bpel / conpany/" >
<part nerLi nks>
<partnerLink nane="client"
part ner Li nkType="com sel ecti onLT"
myRol e="i nsuranceSel ecti onServi ce"/ >
<partnerLi nk nane="i nsuranceA"
part nerLi nkType="i ns:i nsuranceLT"
myRol e="1 nsur anceRequest er"”
part ner Rol e="i nsuranceServi ce"/ >
<partnerLi nk nane="i nsuranceB"
part nerLi nkType="i ns:i nsuranceLT"
nmyRol e="1 nsur anceRequest er”
part ner Rol e="i nsuranceServi ce"/ >
</ part ner Li nks>

L
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Definirea variabilelor L

<vari abl es>
<I-- input for BPEL process -->
<vari abl e nane="I1 nsuranceRequest"
nessageType="i ns: | nsur anceRequest Message"/ >
<l-- output frominsurance A -->
<vari abl e nane="I| nsuranceAResposne”
nessageType="i ns: | nsur anceResponseMessage"/ >
<l-- output frominsurance B -->
<vari abl e nanme="I| nsuranceBResposne"
nmessageType="i ns: | nsur anceResponseMessage"/ >
<l-- output from BPEL process -->
<vari abl e nane="I| nsuranceSel ecti onResponse”
nmessageType="i ns: | nsur anceResponseMessage"/ >
</vari abl es>

=
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Invocarea servicililor L

<seguence>
<I-- Receive the initial request fromclient -->
<recei ve partnerLink="client"
port Type="com | nsuranceSel ecti onPT"
oper ati on="Sel ect | nsurance"
vari abl e="1 nsuranceRequest" createlnstance="yes" />
<I'-- Make concurrent invocations to Insurance A and B -->
<fl ow>
<I-- Invoke |Insurance A web service -->
<i nvoke partnerLi nk="i nsuranceA"
port Type="i ns: Conput el nsurancePrem unPT"
oper at i on=" Conput el nsur ancePr em uni
| nput Vari abl e="1| nsur anceRequest "
out put Vari abl e="1 nsur anceAResposne"” />

<I-- Invoke I nsurance B web service -->
<i nvoke partnerLi nk="i nsuranceB"
o >

</fl ow>
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Crearea raspunsului L

<I-- Select the best offer and construct the response -->
<swi t ch>
<case condition="bpws: getVari abl eDat a(’ | nsur anceAResposne’
‘confirmationData’,’/confirmati onDat a/ Anount’)
<= bpws: get Vari abl eDat a(’ | nsur anceBResposne’ ,
‘confirmationData’,’/confirmati onDat a/ Anount’)'
<l-- Select Insurance A -->
<assi gn>
<C0py>
<from vari abl e="I| nsur anceAResposne" />
<to vari abl e="I nsuranceSel ecti onResponse" />
</ copy>
</ assi gn>
</ case>
<ot herw se>
<I-- Select Insurance B -->

</ ot herw se>
</switch>
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Crearea raspunsului L

<I-- Send a response to the client -->
<reply partnerLink="client"
port Type="com | nsuranceSel ecti onPT"
oper ati on="Sel ect | nsurance"
vari abl e="1 nsuranceSel ecti onResponse"/ >
</ sequence>
</ process>
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BPEL si Java



Avantaje BPEL vs. Java L

e Portabilitate : Procesele BPEL pot fi executate pe
servere bazate pe platforma Java sau .NET

e Suport specific pentru procese economice: de lunga
durata, asincrone, slab-cuplate

a Concurent a
e Secventializare

o Compens ari: similare tranzactiilor (Long-Running
Transactions (LRT))

e Suport pentru comunicare stateful
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BPEL + Java L

Extinderea specificatiilor BPEL pentru compunerea si
altor tipuri de resurse: EJB, JMS, RMI, etc.

e Integrarea limbajelor Java si BPEL (BPELJ)
Snippet = secventa de cod Java inclusa in definitia
unui proces BPEL

a Descrierea resurselor cu WSDL (Web Services
Invocation Framework)
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Servere si instrumente BPEL L

Java

Oracl e BPEL Process Manager

| BM WebSpher e Busi ness Integration Server Foundation
BEA WebLogi c Integration

QpenStorm Service Orchestrator

Vergil VCAB Server

Active Endpoi nts ActiveWbfl ow Server

Act i veBPEL engi ne

Fi vesi ght Process eXecution Engi ne

Apache Agil a

* ok ok Kk K K Kk X *

NET

* Mcrosoft BizTal k
* OpenStorm Service Orchestrator
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