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SCA In Context |

o A key element of next-generation, SOA infrastructure
- Define a standards base for next-generation service infrastructure
@ SCA:SOA as J2EE:App Server
® Collaboration of companies
- BEA, IBM, Oracle, SAP, IONA, Sybase, Interface21 (Spring)
- Launched in November 2005
o Royalty-free specifications /
- SCA Assembly Model (v0.9) Specification ﬁ

- SCA Client & Implementation Model for Java (v0.9) Specification
- SCA Client & Implementation Model for C++ (v0.9) Specification

- More specifications to come (Binding and Policy Specification,
Container Extensibility Specification)
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SCA In Context Il N

e Tuscany open source runtime

- An Apache umbrella project for new SOA infrastructure based on SCA
and SDO

@ Java and C++ SCA runtime
@ SCA tooling
® Java-based SDO implementation
® Leverage open source as part of the specification process
* Provides valuable, real-world experience
- Leverage innovative capability of the open source community

* Provide a way for individuals and other organizations to contribute to the
specification

o SCA will be taken to a standards body when appropriate
® Spec and open-source feedback cycle targeted for Fall 06
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SCA Technology in a Nutshell A

® SCA models the “A” in SOA - for systems composed of reusable services
- A model for service-based system:
® construction
® assembly
@ deployment
- Heterogeneity — supports components from
® multiple languages

® multiple container technologies
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SCA and SOA infrastructure

/ Composition, Visualization and Management \

Operations =~ Architectural Design < Development

AV
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SCA and Wire Protocols \\

» SCA provides a unified declarative model for describing service implementations
- Enables easier composition of service networks
- Web Services = wire protocols, not implementations

» SCA provides a business-level model for implementing services
- No technical APIs like JDBC, JCA, JMS, ...

» SCA does not require Web Service technologies (e.g. SOAP over HTTP)
- Also can use Java RMI, JCA...
- Java interfaces are good, as are WSDL PortTypes

» Service implementations can be customized during assembly

« D
SCA
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Service Assembly Model N

® Assembly provides
A unified, language-independent way to expose implementations as services
® Java, BPEL, other languages (including .NET)

- Technology independent modelling and composition of service networks
@ Service dependencies
® Resolution through wiring

- Facilities for dynamic service configuration
® Properties
® Protocols
® Qualities of service
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Relationship to WCF/Indigo N

“SCA has the potential to provide significant value in the Java
world and beyond. If the vendors behind this new technology
can complete the tasks they’ve set for themselves, we can
look forward to a day when the two major foundations for
creating service-oriented applications are SCA and WCF.”

- The "*.NET’ David Chappell

= Source: http://www.davidchappell.com/HTML_email/Opinari_Nol15 12 05.html

L

o'y ¥
2 bea
27 March 2006 10 Thinkliguid



Service Assembly Model

® Model for assembling tightly coupled code

® Model for assembling loosely coupled services

Web Service
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SCA Client and Implementation Model N

@ Application code too often tied to specific technologies
- e.g. JMS, JCA, JDBC, MQ, CICS ECI, Tuxedo
®» SCA provides a simplified model for authoring and invoking services
- Uses business level interfaces to access services
- Removes protocol & middleware concerns from business logic
- Promotes asynchrony and conversations as first-class elements of the programming model
@ Conversations expressed as part of the service business interface
- Allows service implementations to access assembly capabilities (e.g. policy)

-~ Supports late binding | ‘

» Start with a Java specification with other languages to follow
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Reuse of existing artifacts N

» SCA will also define first-class integration with existing programming models
- Ability to re-use existing assets
- Java

® Java EE technologies such as EJB 2, EJB 3

® Spring
The service implementation
could be an EJB deployed in an
e N On'J ava ear file on a J2EE server
- BPEL /
- COBOL
Module
- BAPI

Module

» 1B
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Assembly Model Concepts

o Design Time Assembly Artifacts
- Module
~ Implementation
= Component
- External Service
= Entry Point
- Wire
® Deployment Time Assembly Artifacts
» Subsystem
> Module Component

- External Service

> Entry Point
> Wire
27
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Module

o |s the largest composition of tightly coupled components
that are developed and deployed together

® A module contains
- Business logic organized as Components

- Remote services termed External Service References

- Public services termed Entry Points
- Wires connect Components, External References, and Entry Points |

- Artifacts defined in sca.module and 0..n <fragmentname>.fragment
XML files

|t Is a basic unit of loosely-coupled composition within an
SCA System
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Module

27 March 2006

- Java interface
- WSDL PortType

Component

Web Service - Java
SCA - BPEL
JCA

JMS

SLSB

Component

- Javainterface
- WSDL PortType

External
Service

Web Service
SCA

JCA

JMS
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Module N

o Visibility

A module defines the boundary for component visibility

Components are not directly referenced by external clients

Components do not directly reference module external services

o Locality
Components within a module run within a single address space
Local Services may be defined that
® May only be access from within a module

@ Depend on by-reference semantics

o Deployment
A module defines a unit of deployment for business logic o
7.hea
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Module Representation

Component

Component
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sca.module N

<npdule xm ns="http://ww. osoa. org/ xm ns/sca/0. 9"

xm ns:v=http://ww.osoa.org/xn ns/scal/val ues/ 0.9 name="ny
nodul e" >

<entryPoi nt nane="Account Servi ce">
<interface.java interface="services.account. Account Service"/>
<bi ndi ng. ws port="http://ww. bi gbank. coml Account Servi ce#
wsdl . endpoi nt (Account Servi ce/ Account Ser vi ceSQAP) "/ >
<r ef erence>Account Servi ceConponent </ r ef erence>
</ entryPoi nt >
<conponent nane="Account Servi ceConponent" >

<i npl enentation.java _
cl ass="servi ces. account. Account Servi cel npl "/ >

<ref erences>
<v: st ockQuot eServi ce>St ockQuot eSer vi ce</ v: st ockQuot eSer v

</references> e

</ conponent > Z bea
27 March 2006 20 Thinkliquid
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Component Implementation N

® Provides the implementation of a component

® May be one of several different implementation technologies
e.g. Java, BPEL, C++, ...
implementation type extensibility

® Provides the business function of one or more services

@ Uses other services through service references

@ Defines configurable properties

@ Service and references are typed by interfaces
e.g. Java interfaces, WSDL portTypes
interface type extensibility
can be remotable or local-only
can be bi-directional, companion callback interface
can be scoped

@ stateless, request, session, module, ... (extensible)
P
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Local & Remotable Services N
» Local Service » Remotable Service
Characteristics Characteristics
- typed with local interface, e.qg. - typed with remotable interface, e.qg.

Java interface that has an

Java interface with no @Remotable annotation, or WSDL
@Remotable annotation portType

- not addressable outside the * may be addressed outside the scope
boundaries of a module of a module if configured

_ , _ * coarse-grained, loosely coupled
- fine-grained, tightly coupled

: - parameters & return values are by-
interfaces

value

- parameters & return values are
by-reference
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Implementation - Java \

@Renot abl e
public interface Account Servi ce{
publ i c Account Report get Account Report(String custonerlD);

public class Account Servicel npl inplenents Account Servi ce {
@ operty
piivate String currency = "USD';
@ref er ence
private Account Dat aServi ce account Dat aSer vi ce;
@ref er ence
private StockQuoteService stockQuoteServi ce;
publ i c Account Report get Account Report(String custonerl D) {
/1 1nplenmentation
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Component Type N

Component Type generated from an implementation
<?xm version="1.0" encodi ng="ASCl | " ?>

<conponent Type xm ns="http://ww. osoa. org/ xm ns/sca/ 0. 9"
xm ns: xsd="http://ww. w3. or g/ 2001/ XM_Schema" >

<servi ce nane="Account Servi ce">

~ <interface.java _
| nterface="servi ces. account. Account Servi ce"/ >

</ servi ce>
<ref erence nane="account Dat aSer vi ce" >

- <interface.java _
| nterface="servi ces. account dat a. Account Dat aSer vi ce"/ >

</reference>
<r ef erence nane="st ockQuot eServi ce" >

<interface.]ava _ _
| nt erface="services. stockquot e. St ockQuot eServi ce"/ >

</ reference> 220
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Component N

o Configured instance of an implementation

- there can be more then one component using the same
implementation

® Provides and consumes services
® Sets properties; overridable (no, may, must)

® Sets service references by wiring them to services

- wiring to services provided by other components or by external
services

<conponent nane="Account Servi ceConponent" >

<i npl enent ation.java _
cl ass="servi ces. account. Account Servi cel npl "/ >

<properties>
<v:currency override="my" >EURO</v: currency>
</ properties>
<r ef erences> .
7,bea
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External Service \\

® Represent remote services that are external to the module
-accessed by clients within a module like any other component service

valid reference values

® Use bindings to describe the access mechanism to the external
service

‘e.g. Web service, stateless session EJB, JMS, JCA, ...
“binding type extensibility
-overridable (no, may, must)

<ext ernal Servi ce nane="St ockQuot eServi ce" > ‘
<interface.java interface="services. stockquote. St ockQuot eServi ce"/> I
<bi ndi ng. ws port="http://ww. qui ckst ockquot e. coml St ockQuot eSer vi ce#
wsdl . endpoi nt ( St ockQuot eSer vi ce/ St ockQuot eSer vi ceSOAP) "/ >

</ ext er nal Servi ce>
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Entry Point N

» Used to publish remotable services provided
by a module, for use by module external clients

can be service provided by component or external service

@ Use bindings to describe the access mechanism and endpoint address
e.g. Web service, stateless session EJB, JMS, JCA, ...
binding type extensibility
always overridable

<ent ryPoi nt nanme="Account Servi ce">
<interface.java interface="services.account. Account Servi ce"/ >
<bi ndi ng. ws port="http://ww. bi gbank. conf Account Servi ce#
wsdl . endpoi nt (Account Ser vi ce/ Account Servi ceSOAP) "/ >
<r ef erence>Account Ser vi ceConponent </ r ef erence>

</ entryPoi nt >
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Wire

@ Resolves a service reference
® Valid wire sources are
- service references
- entry points
® Valid wire targets are
- services
- external services
@ Source and target have to be in the same module
® Reference and service interface have to be compatible

» Typically represented by references elements

27 March 2006
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Conversational Services \"

@ SCA allows Session-Scoped services to provide conversational services

package com bi gbank;

@scope( " Sessi on")

@Renot abl e

public interface LoanService {
public void appl y(LoanApplication application);
public void |lockCurrentRate(int term nYears);
public void cancel Application();
public String getLoanStatus();

L
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Session Scoped Service Use | A

package com i ndependent;

I mport com bi gbank. LoanSer vi ce;

@Renot abl e

public class Brokerlnpl inplenents MrtgageBroker {

@Ref er ence

LoanServi ce | oanService; // LoanService is Session Scoped

public void appl yCustoner custoner, Houselnfo houselnfo, int term {
LoanApplication | oanApp;

| oanApp = createApplication(custoner, houselnfo);

| oanSer vi ce. appl y(I| oanApp) ;

| oanServi ce. |l ockCurrent Rate(ternj; ooy
I" '
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Session Scoped Services

N

< >

- Remotable Service [:] Local Service
)
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Conversation Lifetime

ﬂ
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Starting conversations

® A @reference to a conversational service is injected.
@ A call is made to ModuleContext.newSession.

Continuing conversations

® Holding the service reference that was created when the
conversation started.

@ Getting the service reference object passed as a parameter from |
another service ﬁ

® Loading a service reference that had been written to some form
of persistent storage.

® Looking up the service reference based on the session ID:
ModuleContext.lookupServiceReference(serviceName, id)

Ending conversations

vy

® A server operation that has been annotated @EndSession has ':LllBE
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Callbacks for Bidirectional Services

@Renot abl e
@ral | back( MyServi ceCal | back. cl ass)
public interface MyService {

public void soneMethod(String arg);

@renot abl e
public interface MyServi ceCal | back {

public void receiveResult(String result);
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Using Callbacks from Service Implemehtations N

public class MyServicelmpl implements MyService,
MyServiceCallback {

@Callback
private MyServiceCallback callback;

@Reference
private MyService backendService;

public void someMethod(String arg) {
backendService.someMethod(arg);

public void receiveResult(String result) {

P

callback.receiveResult(result); “hea
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Assembly Model Concepts

® Design Time Assembly Artifacts
~ Module
> Implementation
= Component
> External Service
> Entry Point
> Wire
o Deployment Time Assembly Artifacts
~ Subsystem
* Module Component

- External Service

= Entry Point
-~ Wire oo
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Subsystem N

® Modules get deployed and configured into an SCA system

@ An SCA system contains module components, external services,
entry points, wires

® They get configured into the system using sca.subsystem file
® An SCA system is defined by all its subsystems
® Subsystems make deployment simpler

-individual subsystems can be created and deployed independently

can contain only wires, or module components, or external services, or entry | ‘
points |

can control naming of elements in the system

® e.g. no requirement for globally unique names
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Subsystem

System

Subsystem X

Subsystem Y

S

ubsystem X

External

Service

implementation

implementation
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Module Component

® Configured instance of a module

there can be more then one module component using the same
module

® Modules are the implementations of module
components
- entry points of the module define their services

external services (with overridable may or must) of the module
define their references

properties of components contained in the module that are
marked as overridable define their settable properties

® Recursive model

system level components (i.e. module components) are
implemented by modules

components within modules are implemented by standard or
custom implementation technologies

® Sets properties

® Sets service references by wiring them to services
27 Marcn 2d{)émng to services provided by other module components or by
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Subsystem and Module Component | \

<?xm version="1.0" encodi ng="ASCl | " ?>

<subsystem xm ns=http://ww. osoa. org/ xm ns/scal/ 0. 9 nanme="bi gbank. account subsyt eni' >

<nodul eConponent nane="Acount Modul eConponent " nodul e="bi gbank. account nodul e"/ >
<properties>
<v:currency>US</v:currency>
</ properties>
<ref erences>
<v: St ockQuot eSer vi ce>
http://ww. betterstockquote.confservices/ StockQuot eSer vi ce
</v: St ockQuot eSer vi ce>
</references>
</ nodul eConponent >

</ subsyst enp
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