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SCAFUNDAMENTALS

What is an application®@ne way to think of it is a& setof softwarecomponents working togetheAll of
these components might bleuilt using the same technologgr they might use different technologies.
Theymightrun inside the sam®perating systenprocess, in different processes the samemachine, or
acrossgwo or moreconnectedmachinesHoweveran application isorganized two things ae required a
way to crate components and a mechanism figscribinghow those components work together.

Service Component Architecture (S@afines a general approach to doihgth of these thingsNow
owned by OASIS, SCA was origirtathatedby a group of vendors, includirBEA, IBM, Oracle, SAP, and
others. TheSC4Aspecificationglefine how to create components and how twombine those components
into completeapplications The componentg an SCA applicationight bebuilt with Java oother
languagesisingSCAdefinedprogramming modelsor they might be builusingother technologiessuch
as the Business Process Execution Language (@REt Spring Framewd. Whatevercomponent
technology is used, SCA definesoaxmonassembly mechanisto specifyhow those components are
combined into applications.

This overviewprovides amarchitecturalintroduction to SCA. Thgoalis to provide a bigpicture view of
what this technology offersjescribehow it works, andshowhow itsvarious pieceéit together.

COMPONENTS AND CONSPTES

Every SCA application is built from orrexmre componentsln a simple application, the components

couldbe Java classesnning in a single procesandtheir interactionsmight rely onJavainterfaces

exposed byhose classesn a slightly more complex case, the Java classes in this application might be

running on different machines, relying some communicatiomechanism to interact with one another.

In a still more complex case, the application migbitaina fewcomponentsmplementedasJava

classesothers written in C++and still others defined usinBPELall spread across a group of machinkes

all of thesesituations the same fundamental issues exisftefe must bea way to define components and

to describe how thginteract And in an increasingly serviceiented world, those interactions should be
modeled as servicesleanlyd SLJIF N} G Ay 3 GKS AYLI SYSyidlFdAzy (SOKyz2f23e

To do this, SCdefinesa generalizedotion of acomponent. Italso specifiebow those componentsan
be combined intdarger structure calledcomposite. The figure below shows how a simglemposite
built from three SCA components might look.


http://www.osoa.org/display/Main/Service+Component+Architecture+Home
http://www.osoa.org/display/Main/Service+Component+Architecture+Specifications
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Acomposite is a logical construct: temponents can rum a single processn a singleeomputeror be
distributed across multiplprocesses on multipleomputers.A complete application might be
constructed from just one compositas inthe example shown her@®r it couldcombineseveral different
compositesThecomponents making upachcomposite migt all use the same technologyrt they might
be built using different technologieseither option is possible

As the figure shows, an S@pplicationcan beaccessedby software fromthe nonSCA world, such as

JavaServer Pad@SP)a Web services clienbr arything else Components in asCAapplicationcan also

access datgustlike any other applicationOne optiorfor thisis to useService Data Objects (SDO)

LISNKI LJA Ay O2yOSNI ¢AdGK + adrkyRFNR W@ RFEGF O00Sa
Persistence API (JPA). An SCA component can alSDBEPA, or something else directithe SCA

& LIS OA F A O Iméntiateyndy paRicular@tibice.

AnSCA compositis typicallydescribed in an associated configuration file, the name of which ends in
.composite This file uses an XMilasedformat callel the Service Component Definition Langu#§€DL
O2YY2yf & LINEY 2 urdeScilie thécampdnéhithissémpositecontains andspecifyhow
they relate to one another~or the threecomponent composite shown abovéd basic structure ats
SCDlconfigurationwould look like this:

<composite name="  ExampleComposite " ... >
<component name="Component1">
</c0'r'r.1p0nent>
<component name="Component2">
</c0.r.r.1p0nent>
<component name="Component3">
</co.r.1.1ponent>

</composite>


http://www.osoa.org/display/Main/Service+Data+Objects+Specifications

Components and composites are the fundamentahants of every SCA applicati®oth are contained
within a larger construct called@domain however, and sonderstanding SCrhequires understanding
domains. This fundamental ideadescribel next.

DOMAINS

Animplicitt 8 adzYLJi A2y 2F { /! Qa ONXBI| (mdunstalla giouiofSEAT  3IABSy Sy
products, commonly known asintimes from a single vendor. For example, suppose a division of a large

firm choosesa particular compangs ts SCA vendor his division igikely to installtheir chosen @Sy R 2 N &
SCAuntimeon a number ofnachines® ¢ KA & Aay Qi |y dzy NBlFaz2ylofS SELSOGI G
organizations have typically purchased and installed J2EE prod@inetseSCAuntimeswill likely be

managed by the same group of people, d@hi$ set of systemsg A G K I O2 Y Yuhtifne Sy R2 NR &
technology and common managemenprovidesthe primaryexample of a domain.

Domains are an important concept in SCA. To see why, realize that exgghtSCA allows creating
RAAGNROdzGSR | LILX AOFdA2yas AG R2Say Qishotidritefadt. ARSTAY S K2
a result, the communication among these componetdasbe implemented differently by different

products.(As described in t sectionimplementing SCBelow, however, an SCA runtime can allow a

third party to create aontainerthat plugs into that runtime to support a particular technology, such as

BPEL.)

A domain can contaione or morecompositeseach of which hasomponents implemented in one or
more processes runningn one or more machineJhe figure below showan example of how this might
look.



SCA Domain
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The domain shown here contains three composites and three computers. One composite, shown in the

upper part of thefigure, consists of five components spread actbsse processes itwo different

machinesThe other two composites, shown in the lower part of the figure, run all of their components

on a single machinalividing them into three separate processef®wcommunication happens between

0KSasS 02 YLRyYSy il pobcessKrieipriceds) oniniemachineycanNik defined differently

by each SCA vendaihatever choice is made2cY LJI2 aA 1Sa R2y Qi alLly R2YIAY 02dzy/R

It might seem odd for a mutirendor specification to define a way to create distributed applications, yet

not definehow the components in those applications interact. To understand this, realize that the

LINARYFNE 32Ff 27F { /! QailityOoiNnt&e dng deFeloper skills dctss ldiffefedt BCALI2 NI | 6
implementations. While creating composites that span donmiasd thus vendor boundarigsmight

2yS RIFe& 0S LlRaaAiof Sz (KAA ¢ Asaynating compasids foa JgINJ G KS FANEK
domain allows useful optimizationan SCAR S @S t 2 LidSiydiidantly sinfplSinside a domainfor

example,since the complexities inherent in configuring mwiéindor applications can be avoided.

., S0 R2y Qi Eoed thdhgah BaBoi@dRste runsin a singlevendor environment, it can still
communicatewith applications outside itewn domain Todo this an SCA componeganmake itself
accessiblaisingan interoperable protocol such &¥eb servicesThe figure belovshows how this looks
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This example shows two SCA domafhg, OK A GK (g2 O02YLIziSNED® hyS R2YIFAY ¢
runtime, while the other use® S y R 2 NJruntiina. Al{of the communication between components

and composites within each domasdone in a vendospecificway { / ! R2Say Qi YI yRIGS K2g
interaction should happen. To communicate between domains, however, or witFS@h applications, a

component will typically allow access via Web servazesome other interoperable mechanistm fact,

an SCA application communicating with another SCA application in a different domsithatee

application justikeanon{ / ! | LILJX AOF A2y T AlGa dzasS 2F {/! AayQid OGAahx

UNDERSTANDINGOMPONENTS

Components are the atoms from whialm SCA application is created. Like atoms, SCA components
behave in consistent ways, and they can be assembled into different configurations. Understanding SCA
starts with understanding these fundamental application building blocks.

In the parlance o8CAa component is an instance of amplementationthat has been appropriately

2y FAIANBRO ¢KS AYLE SYSyi(lGAzy Aa GKS O2RS GKIFaG I Ofdz
Java class or a BPEL process. The configuration, expre&en]idefineshow that component interacts

with the outside worldIn theory, an SCA component could be implementddgipretty much any

technology.Yet whatever technology is used, every component relissaccommon set of abstractions,

including services, referencgwoperties, and bindinggo specify its interactions with the world outside

itself. This sectiomlescribesach of these.



SERVICES, REFERENARB PROPERTIES

Looked at from the outsidean SCA component is a gile thing. Whatever technologys used to creatd,
every component has the same fundamental parts, as shown below.

Component

) Service [] Property
, Reference

Eachcomponent typically implements somegusiness logiexposed agne or moreservicesA service
represented bya green chevroin the figure providessome numberof operationsthat can be accessed
08 (KS O zxhenpghSehiicessare described dependstbatechnoR 3 & slusetl i Q
implement the component. A Java component, for exampiight describe its services using ordinary
Java interfaces, while @mponent implemented in BPEL would likely desciibservices using the Web
ServiceDescriptionLanguage (WSDL).

Along with providing services to its own clients, a component might also rely on services provided by
other componentsn its domainor by software outside itslomain To describe thisa component can
indicatethe servicest relies on usingeference. Shown as purple chevrorin the figure above, &h
reference defines aimterface containingperationsthat this component needs to invoke.

These core ideas of services and references are worth lingering over fora mamer®a 6 S02YS 02YY2y
to use services to modelhat a component provides to itdients Rather than the distributed object

approach of he 1990s, theslightly lessoupledapproach of services now appears to be a betieoice

Explicitly defining referencelas become popular more recently, and it offers several advant&gesne

thing, 2 NI £ f & SELINBAaA&AAY3I | Ohelgrhakefdayionsips aRdbhgdbuiks 8fy OA Sa OF v
code clearer to developer§, 2 YS G KAy 3 { KI (i ®Plicit réfesencesilsolg S D@ YSKOF (1 Q&
sometimesknown asdependency injectiarThisopaquephraseactuallyhas a simple meaningnstead of

requiring a developer tavrite code that locates theervicea componentepends on, the SQANntime

canlocate that servicéor her. Less code is good, as is the ability to move compomeots easilyfrom

one environment to another withat needing to chnge any lookup codéaey contain.

Along with grvices and references component can also define one or m@meperties Each property
contains a value that can be read by that comporfeoin the SCDL configuratidile wheniiisQ
instantiated. For exanip, a component might rely on a property to tell it whgzrt of the worldA G Q &
running in, letting it customize its behavior appropriately.



BINDINGS

Services and referencdst a component communicate with other softwarBy design, howevethey say
nothing about how that communication happerpecifying this is the job bfndings The figure below
showswhere bindings fit into thesCApicture.

SCA
omponent

Non-SCA _’ ¥ SCA
) Service Domain boundary
Domain-defined
T
) Reference communication
Explicit _-« Web services or other
binding interoperable communication

A binding specifies exactly how communication should be done between an SCA component and
a2YSGKAY3 StaSed 5SLISYRAYI 2y gKFdG AiGQa O02YYdzyAOl GAy 3
explicitly specifiedindings As the figure shows,@mponentthat caonmunicates with another

component inthe same domaineven one in anotheprocess or on another machineeed not have any

explicitbindings specified. Instead, theuntime determineswhat bindings to usefreeing the developer

from this chore.

To commurgate outside its domain, however, whether to a RSEA application or an SCA applaati

NHzy yAy3 Ay &a2YS 20GKSNI Rdpethdpythe persodvehy daglogStyed Q& ONB I G2 NJ
component)must specify one or more bindings for this communication. Eactiitig defines a particular

protocol that can be used toommunicate with this service or referenck single servicer referencecan

havemultiple bindings, allowingifferent remote softwareto communicate witht in different ways.

Becausebindingsseparate how a component communicates from whatoes,theyletthec2 Y L2 Yy Sy (i Q&
business logibe largely divorcedrbm the detailsof communication This isa departure from the

approach taken bgldertechnologieswhich tended to mixhe two. Separating these independent

concernscan make life simpler fapplication designers and developers



AN EXAMPLE: $QQ { W! =!I /| heDELb 9 b ¢ a

Thefundamentalabstractions of an SCA component ammple servicesreferencesproperties, and
(someimes) bindings! 6 A G N} OlA2ya | NByQli Sy2daAKIockates SOSNIP ¢ KSNB
components thaimplementthese abstractions.

Some existing technologies alreamatchwell with the abstractions of an SCA compondnbr example,

the Spring Frameworgrovides explicit support for services, references, and propersied, somapping

GKSasS Ayid2 {/! Q& aAiYA tBechusentlyidheéshatificatidndefiningiiodvtd I K G F 2 NB I NR
create SCAcomponents using Spring only a few pages lon§imilarly BPEL also provides some bilt

support for the absactions of an SCA componeBPED éonceptof partnerLinksfor examplecan be

mapped to both servies and referencedVhile extensions are required for using propertied, ! Qa

specificationfor creating components using BRAERQuite short,no more thana dozen pages.

Yet even thougBPEL and Sprirage viable optias for creating SCA componemgjther was created

with SCA in mindGiven this, (& y 230 RS&A3y I LINBINI YYAYy3I Y2RSt FTNRY &
intended for building SCA componensK A & A a SEI O6f &Jadkdmiofent MREWS o6& {/ ! Qa
next sectiondescribeshow SCA componentan becreatedusing thisnew programming model.

. ST2NBE R2AY Zhinkikgh 82 dA i @axKeg2 NI RAE ONBIF(I2NE OK24S (2 Ayo!
component model for Jav®ne importantmotivationwasthe need for an explicitly serviemiented

approach.The current Java programming models for business logic, suUehtagrise JavaBeansJB

were defined for an earlier world whee S NJBA OSa 6SNBYy Qi OASHGSR & FdzyRIYSy
the Java EE 5 technologies were designedto i OK { / !cénpongnisBigo, bacause bindings

separate communication details from business logicSCAased Javaomponent modetan support

diverse communication stylés acommonwayC2 NJ 6 20K 2F G(GKSaS NBIlI azyasz dzaiy3
model carsignificantly simplify davadS @St 2 LISNDRa f A TS o

DefiningService

Unlikethe older J2EEechnologiesSCR &  pthgi@ming modetelies on annotations rather than API

calls. This approach makes creating a basic service quite easy. In fact, for a service with local clients,

nothing at all is required: an ordinary Java interface and class will do. Aesérii | 0 Q& | @8 aArAo0f S o6&
clients, however, must indicate this fact by marking an interface with an appropriate annotation, as this

simple example shows

import org.osoa.sca.annotations.Remotable;

@Remotable
public interface AS

{
inta dd(int a, int b);
ints ubtract(int a, int b);

}

public interface MD

{
int  nultiply(int a, int b);
intd ivide(int a, int b);

10


http://www.osoa.org/download/attachments/35/SCA_SpringComponentImplementationSpecification-V100.pdf?version=1
http://www.osoa.org/download/attachments/35/SCA_ClientAndImplementationModelforBPEL_V100.pdf?version=1
http://www.osoa.org/download/attachments/35/SCA_JavaAnnotationsAndAPIs_V100.pdf?version=1




