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Chapter 1. Intr oductionto CORBA

1.1. Intr oductionto CORBA

The Java DeveloperConnectionS'vI (JDC) presents Short Courseintroducingthe Common
Object RequestBroker Architecturewritten by Java [0 Software licensee,the MagelLang
Institute. A leadingprovider of Java technologytraining, MageLanghascontributedregularly
to theJDCsincel1996.

The MagelLanglnstitute, since its founding in 1995, has beendedicatedto promotingthe
growth of the Java technologycommunityby providing excellenteducationand actingasan
independentesource.To find out moreaboutMagelLangs Java technologytraining, visit the
MageLangwebsite (http:/Avww.magelang.conc/) .

The CommonObject RequestBroker Architecture(CORBA) from the Object Management
Group(OMG) providesa platform-independenkanguage-independeatchitecturdor writing
distributed,object-orientedpplications.CORBA objectscanresidein thesameprocesspnthe
samemachinedownthehall,or acrossheplanet. TheJaralanguages anexcellentlanguagdor
writing CORBA programs.Someof thefeatureshataccounfor thispopularityincludetheclear
mappingrom OMG IDL totheJavaprogrammindanguageandtheJavaruntimeervironments
built-in garbagecollection.

This introductorycoursewill give you an overall view of hov CORBA works, how to write

CORBA applicationsin the Java programminglanguage and illustratesSun’s Java 2 ORB

implementatiorof CORBA aswell asinprisesVisiBrokerfor Java. Theapproacho presenting
CORERA takenin thiscourses throughanexamplestocktradingapplication.

Objectives

After completingthismoduleyouwill understand:

» Thebasicstructureof a CORBA application
« Why theJava programmindanguagas anideallanguagdor CORBA programming
» How to specifydistributedobjectinterfacesn IDL

« Whatareaf CORBA you shouldpursuefor furtherstudy
By theendof thismodulewill beableto:
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2 Chapterl. Introductionto CORBA

» Write simpleCORBA interfacesn IDL

» UsetheJaaclassegeneratedby thelDL compiler

» CreateCORRBA clientapplicationsn theJavalanguage

« ImplementCORBA distributedobjectsin theJavalanguage
« Finddistributedobjectsatruntime

Prerequisites

A generafamiliarity with objecterientedprogrammingonceptandtheJava programmindan
guage.If youarenotfamiliarwith thesecapabilitiesseethe Java Tutorial (http:/java.sun.com/
docsbookstutorial/) . The Magercisesequire the ability to modify and build simple Java
programs.

About the Authors

Alex Chafee is a Software Guru with MageLanglnstitute. As the Director of Software
Engineeringor Earth\\eb,Alex co-createdsamelan(http://www.gamelan.com/

Bruce Matrtin is oneof the pioneersof distributed objectsystemsand programming.At Sun
Microsystemdiewasoneof Suns CORBA architectandwasthe primaryauthorof five of the
OMG’s CORBA Servicespecifications At InpriseCorporationBrucecontributedto Inprise’s
first CORBA-basedApplication Sener. Now, Bruceis a Software Guruwith MageLanglnsti-
tute. Brucehaswrittenmary paperandgiventalksondistributedsystemsadwvancedransaction
modelspbjectorientedorogramminganddistributedobjecttechnologiesttbothacademicon
ferencesndindustrialevents.

1.2. Distrib uted Applications

1.2.1. Distrib uted Applications

CORBA productgrovide aframework for the developmentandexecutionof distributedappli-
cations But why would onewantto developadistributedapplicationin thefirst place? As you
will seelater, distribution introducesa whole new setof difficult issues.However, sometimes
thereis nochoice;someapplicationdy theirvery naturearedistributedacrossnultiple comput
ersbecaus®f oneor moreof thefollowing reasons:

« Thedatausedby theapplicationaredistributed
« Thecomputations distributed

» Theusesof theapplicationaredistributed
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1.2. DistributedApplications 3

1.2.1.1.Dataare Distributed

Someapplicationamust executeon multiple computersecausehe datathat the application
mustacces®xist on multiple computergor administratve andownershipreasons.The owner
may permitthe datato be accessedemotelybut not storedlocally. Or perhapghe datacannot
be co-locatecandmustexist on multiple heterogeneousystemgor historicalreasons.

1.2.1.2.Computationis Distributed

Someapplicationsxecuteon multiple computersn orderto take advantageof multiple proces
sorscomputingin parallelto solve someproblem. Otherapplicationsmay executeon multiple
computersn orderto take advantageof someuniquefeatureof a particularsystem.Distributed
applicationsantake advantageof the scalabilityandheterogeneityf thedistributedsystem.

1.2.1.3.Usersare Distributed

Someapplicationgxecuteon multiple computerdecauseiserof theapplicationcommunicate
andinteractwith eachothervia the application. Eachuserexecutesa pieceof the distributed
applicationonhisor hercomputerandsharedbjectstypically executeon oneor moreseners.
A typicalarchitecturdor thiskind of applicationis illustratedbelow.

shared objects

Priorto designingadistributedapplicationjt is essentialo understandomeof thefundamental
realitiesof thedistributedsystemonwhichit will execute.

1.2.1.4.FundamentaRealitiesof DistributedSystems
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4 Chapterl. Introductionto CORBA

Distributedapplicationdevelopersmustaddress.numberof issueghatcanbetakenfor granted
in alocalprogramwhereall logic executesn thesameoperatingsystenmprocess.Thefollowing
tablesummarizesomeof the basicdifferencedbetweerobjectsthatareco-locatedn thesame
processandobjectsthatinteractacrosgproces®r machineboundaries.

Co-located Distrib uted
Communication Fast Slow
Failures Objectdfail together Objectdfail separately
Network canpartition
Concurrentaccess| Only with multiplethreads| Yes
Secure Yes No

The communicatiorbetweenobjectsin the sameprocesss ordersof magnitudefasterthan
communicationbetweenobjectson different machines. The implication of this is that you
shouldavoid designingdistributedapplicationsgn which two or moredistributedobjectshave
verytightinteractions.If they dohavetight interactionsthey shouldbeco-located.

Whentwo objectsarecodocated they fail togetherjf the processn which they executefails,
both objectsfail. The designerof the objectsneednot be concernedwith the behaior of the
applicationif oneof the objectsis availableandtheotheroneis not. But if two objectsaredis

tributedacrosprocesboundariegheobjectsanfailindependentlyln thiscasethedesigneof

theobjectanustbeconcernedavith eachof theobjectsbehaior in theeventtheotherobjecthas
failed. Similarly, in a distributedsystenthenetwork canpartitionandbothobjectscanexecute
independentlyassumingheotherhasfailed.

Thedefault modefor mostlocal programgs to operatewith a singlethreadof control. Single
threadegrogrammings easy Objectsareaccesseth awell-definedsequentiabrderaccording
to theprogramsalgorithmsandyou neednot be concernedvith concurrentaccess.

If youdecideto introducemultiplethreadsof controlwithin alocalprogramyoumustconsider
thepossibleorderingsof access$o objectsandusesynchronizationmechanism$o controlcon
currentaccess$o sharedbjects. But at leastyou have a choiceof introducingmultiple threads
of control. In a distributedapplicationtherearenecessarilynultiple threadsof control. Each
distributedobjectis operatingn adifferentthreadof control. A distributedobjectmayhave mul-
tiple concurrentlients. Asthedeveloperof theobjectandthedeveloperof theclients,youmust
considetthisconcurrenticcess$o objectsandusethenecessargynchronizationmechanisms.

Whentwo objectsareco-locatedn thesameprocessyou neednotbeconcernedboutsecurity
Whentheobjectsareondifferentmachinesyouneedo usesecuritymechanism authenticate
theidentity of the otherobject.
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1.2. DistributedApplications 5

1.2.1.5.DistributedObjectSystems

Distributed objectsystemsredistributedsystemsn which all entitiesaremodeledasobjects.
Distributedobjectsystemsarea popularparadigmfor object-orientedlistributedapplications.
Sincethe applicationis modeledasa setof cooperatingobjects,it mapsvery naturallyto the

service®f thedistributedsystem.

In spite of the naturalmappingfrom object-orientednodelingto distributed object systems,
donotforgettherealitiesof distributedsystemslescribedabove. Procesoundarieseally do
matterandthey will impactyour design.

That said, the next sectionof this coursediscusseshe CORBA standardfor distributed
objectsystems.

1.3. OMG CORBA Specification

1.3.1. What is CORBA?

CORBA, or CommonObjectRequesBroker Architecture,is a standardarchitecturdor dis-
tributedobjectsystems.It allows a distributed,heterogeneousollectionof objectsto interop
erate.

1.3.1.1. TheOMG

TheObjectManagemenGroup(OMG)isresponsibléor definingCORBA. TheOMG compris
esover 700companiesindorganizationsincludingalmostall themajorvendorsanddevelopers
of distributedobjecttechnologyincludingplatform,databasegndapplicationvendorsaswell as
softwaretool andcorporatedevelopers.

1.3.1.2.CORBA Architecture

CORBA definesanarchitecturdor distributedobjects. ThebasicCORBA paradigmis that of
arequestor serviceof adistributedobject. Everythingelsedefinedby the OMG isin termsof
thisbasicparadigm.

Theserviceghatanobjectprovidesaregivenby its interface Interfacesaredefinedin OMG'’s
Interface Definition Language(IDL). Distributed objectsare identified by objectreferences,
which aretypedby IDL interfaces.

Thefigurebelow graphicallydepictsaarequest.A clientholdsanobjectreferenceo adistributed
object. The objectreferencas typedby aninterface. In thefigure belowv the objectreference
Is typedby the Rabbit interface. The ObjectRequesBroker, or ORB, deliverstherequesto
the objectandreturnsary resultsto the client. In thefigure,a jump requestreturnsanobject
referencdypedby the AnotherObject  interface.
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6 Chapterl. Introductionto CORBA

clignt . object i interface Rabbit {
object implementation .

AndtherObject jump(
Rabbit in long how_high);

-7 _
b
ORB

1.3.1.3.TheORB

The ORBis thedistributedservicethatimplementghe requesto the remoteobject. It locates
theremoteobjecton the network, communicatethe requesto the object,waitsfor theresults
andwhenavailablecommunicatethoseresultsbackto theclient.

TheORBimplementdocationtranspareng Exactlythesamerequestmechanisnis usedoy the
clientandthe CORBA objectregardlessof wherethe objectis located. It mightbein thesame
processwvith theclient,down the hall or acrosgheplanet. Theclientcannottell thedifference.

The ORBimplementgprogrammindanguagendependencéor therequest.Theclientissuing
the requestcan be written in a differentprogramminganguagerom the implementatiorof
the CORBA object. The ORBdoesthe necessaryranslatiorbetweermprogramminganguages.
Languagéindingsaredefinedfor all popularprogrammindanguages.

1.3.1.4.CORBA asa Standad for DistributedObjects

Oneof the goalsof the CORBA specificationis that clientsand objectimplementationsre
portable. The CORBA specificationdefinesan applicationprogrammes interface (API) for

clientsof adistributedobjectaswell asanAPI for theimplementatiorof a CORBA object. This

meanghatcodewritten for onevendors CORBA productcould,with a minimum of effort, be
rewritten to work with a differentvendors product. However, the reality of CORBA products
onthemarkettodayis that CORBA clientsareportablebut objectimplementationseedsome
rework to portfrom oneCORBA productto another

CORBA 2.0addednteroperabilityasa goalin thespecification.In particulaf CORBA 2.0de-
finesa network protocol,calledllOP (InternetinterORB Protocol) thatallows clientsusinga
CORBA productfrom arny vendorto communicatevith objectsusinga CORBA productfrom
ary othervendor IIOP worksacrosshe Internet,or morepreciselyacrossary TCP/IPimple-
mentation.
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1.3. OMG CORBA Specification 7

Interoperabilityis moreimportantin a distributedsystenthanportability. IOP is usedin other
systemghatdo not evenattemptto provide the CORBA API. In particular IOP is usedasthe
transporprotocolfor aversionof Javall RMI (socalled'RMI over[IOP"). SinceEJBisdefined
in termsof RMI, it toocanusellOP. VariousapplicatiorsenersavailableonthemarketusellOP
but do not exposetheentire CORBA API. Becausehey all usellOP, programsnrittento these
differentAPI’s caninteroperatavith eachotherandwith programswrittento the CORBA API.

1.3.1.5.CORBA Services

Anotherimportantpartof the CORBA standards thedefinitionof a setof distributedservices
to supporttheintegrationandinteroperatiorof distributedobjects. As depictedin the graphic
belaw, the servicesknowvn asCORBA Serviceor COS,aredefinedon top of the ORB. That
IS, they aredefinedasstandardCORBA objectswith IDL interfacessometimeseferredto as
"ObjectServices."

-

Factory NamingContext EventChannel

ORB

Thereareseveral CORBA services.Thepopularonesaredescribedn detailin anothemodule
of thiscourse.Below is a brief descriptionof each:
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Chapterl. Introductionto CORBA

Service

Description

Object life cycle

Defines how CORBA objects are created,removed, moved,
andcopied

Naming

Defineshow CORBA objectscanhave friendly symbolicnames

Events

Decoupleshe communicatiorbetweerdistributedobjects

Relationships

Provides arbitrary typed n-ary relationshipsbetweenCORBA
objects

Externalization

Coordinateghe transformatiorof CORBA objectsto andfrom
externalmedia

Transactions

Coordinatesttomicacces$o CORBA objects

ConcurrencyControl | Providesalockingservicefor CORBA objectsin orderto ensure
serializableaccess

Property Supportsthe associationof namevalue pairs with CORBA
objects

Trader Supportsthe finding of CORBA objects basedon properties
describingheserviceofferedby the object

Query Supportgjuerieson objects

1.3.1.6.CORBA Products
CORRBA is a specificationjt is a guide for implementingproducts. Several vendorsprovide

COREBA productdor variousprogramminganguages.The CORBA productghatsupporithe
Java programmindanguagenclude:
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1.3. OMG CORBA Specification 9

ORB Description

The Java2 ORB The Javra 2 ORB comeswith Suns Java 2 SDK. It is
missingseveralfeatures.

VisiBroker for Java A popularJara ORB from Inprise Corporation. Vis-

iBroker is alsoembeddedn otherproducts. For ex-
ample,t isthe ORBthatis embeddedh theNetscape
Communicatobrowser

OrbixW eb A popularJavza ORBfrom lonaTechnologies.
WebSphee A popular applicaion senerwith anORBfrom IBM.
NetscapeCommunicator Netscapdérowsershave a versionof VisiBroker em:

beddedn them. Appletscanissuerequesion COR-
BA objectswvithoutdownloadingORBclasseintothe
browvser They arealreadythere.

Various freeor shareware ORBs | CORBA implementationdor variouslanguagesare
available for download on the web from various
sources.

Providing detailedinformationaboutall of theseproductss beyondthe scopeof thisintroduc
tory course.This coursewill justuseexamplesrom bothSun’sJavza2 ORBandInprisesVisi-
Broker 3.x for Java products.

1.4. The Stock Application

1.4.1. The Stock Application

Thestocktradingapplications adistributedapplicatiorthatillustrategheJasa 0] programming
languageandCORBA. In thisintroductorymoduleonly asmallsimplesubsebf theapplication
Is used. Feelfreeto expanduponthe applicationto enhancet onceyou aremorecomfortable
with CORBA.

Thestockapplicationallows multiple usergo watchtheactvity of stocks. Theuseris presented
with alist of availablestocksdentifiedby their stocksymbols. Theusercanselecta stockand
thenpresghe"view" button.
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10 Chapterl. Introductionto CORBA

=i Stocks =]

cL
GTw
HiwP
B
INPR
MSFT
SLIMY

Sun Microsystems

View stock...

Selectingthe "view" button resultsin a report aboutthe stock, indicating the nameof the
compauy, the stocksymbol,the currentprice,the lasttime it wasupdatedthe tradingvolume,
anda graphthatshavsthestockpriceover someintenal. Thisreportis automaticallyupdated
asnew stockdatabecomeswvailable.

23 SUNW

—

Comparmy name Sun Microsystems
Symbol  SURYY
Last update Thu Qct 21 1:40pm ET

Current price 92
Yolume 17,673,000

Thestockreportalsoletsthe usersetanalarmby pressinghe"Alarm" button. Thealarmcan
be setto actvatewhenthe price of the stockfalls below a certainprice or whenit exceedsa
certainprice.
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1.4. TheStok Application 11

Enf’,j" Mew Alarm H=]
Motify me when price of SUNW
falls helow:

raises ahowve: |95

Cancel 0K

Whenthepriceof thestocksatisfieghealarm’scondition,it activatesandtheuseris notified.

B2 SUNW Price =]

The price of SUNW is greater than or equal to $95.

Continue

Latertheapplicationcouldbe extendedo allow usergo buy andsell stocks.

1.4.1.1.SomeDbjectsin the Stok Application

From the above description,you can easily identify the following distributed objectsin
theapplication.

Stock A distributedobjectthatrepresenta particularstock.

StockPresentation | A distributedobjectin theGUI thatpresentshestockdatatotheuser
for aparticularstock.

Alarm A distributedobjectthatrepresentthealarmsetby theuser
AlarmPr esentation | A distributedobjectin the GUI that presentshe alarmgoingoff to
theuser

The Stock objectis now usedto illustratethe CORBA distributedobjectmodel.

1.5. Implementing a Client
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12 Chapterl. Introductionto CORBA

1.5.1. Implementing a CORBA Client

Thissectioncoverswhatyouneedo know touseCORBA objectdrom theJavall programming
language.lt examinesOMG IDL interfacesthe Java programminganguagebindingfor IDL
interfacespbjectreferencesandrequestshow to obtainobjectreferencesandhow, asa client,
to createdistributedobjects. After readinghissectionandcompletingheexercisesyou should
beableto write aclientusingtheJava programmindanguage Again,thestockexampleis used
toillustratetheclient'smodelof CORBA.

1.5.1.1.CORBA Objectsare Describedby IDL Interfaces

TheOMG InterfaceDefinitionLanguageDL supportghespecificatiorof objectinterfaces.An
objectinterfaceindicateghe operationgheobjectsupportsbut not how they areimplemented.
Thatis, in IDL thereis noway to declareobjectstateandalgorithms. Theimplementatiorof a
CORBA objectis providedin a standargrogrammindanguagesuchasthe Javza programming
languageor C++.An interfacespecifieghecontractbetweercodeusingthe objectandthecode
implementingheobject. Clientsonly dependbntheinterface.

IDL interfacesare programminglanguageneutral. IDL defineslanguage bindingsfor mary
differentprogrammindanguagesThisallowsanobjectimplementorto chooseheappropriate
programmindanguagdor theobject. Similarly, it allowsthe developerof theclientto choose
theappropriateandpossiblydifferentprogrammindanguagdor theclient. CurrentlytheOMG
hasstandardizedn languagéindingsfor theC, C++,Java,Ada, COBOL,Smalltalk,Objectve
C,andLisp programmindanguages.

So by using OMG IDL, the following can be describedwithout regardsto ary particular
programmindanguage:

» Modularizedobjectinterfaces

» Operationgandattributesthatanobjectsupports

» Exceptiongaisedby anoperation

« Datatypesof anoperatiorreturnvalue,its parametersandanobjectsattributes

ThelDL datatypesare:

» Basicdatatypes(long ,short ,string ,float ...)
» Constructedlatatypes( struct ,union , enum, sequence )
» Typedobjectreferences

» Theany type,adynamicallytypedvalue
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Again,IDL sayshothingaboutobjectimplementationsHeresthelDL interfacefor theexample

stockobjects:

module StockObjects {

struct  Quote {
string  symbol;
long at_time;
double price;
long volume;

h
exception  Unknown{};
interface Stock {

/I Returns the current stock quote.
Quote get_quote() raises(Unknown);

/I Sets the current stock quote.
void set_quote(in Quote stock_quote);

/I Provides the stock description,
/I e.q. company name.
readonly  attribute string description;

h
interface StockFactory {

Stock create_stock(
in string  symbol,
in string  description

Note that the above example definesan IDL module namedStockObjects
tainsthe:

e DatastructureQuote
» ExceptionUnknown

 InterfaceStock
 InterfaceStockFactory
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14 Chapterl. Introductionto CORBA

The moduledefinesa scopefor thesenames.Within the module,a datastructureQuote and
anexceptionUnknown aredefinedandthenusedin the Stock interface. The Stock interface
is usedin the definition of the StockFactory  interface. Also note that the parameterso
operationsretaggedwith thekeywordsin , out , orinout .Thein keywordindicateghedata
arepassedrom theclient to the object. Theout keyword indicateshatthe dataarereturned
from theobjectto theclient,andinout indicateghatthedataarepassedrom theclientto the
objectandthenreturnedo theclient.

IDL declarationsrrecompiledwith anIDL compilerandcorvertedto theirassociatedepresen
tationsin thetargetprogrammindanguagesccordingo the standardanguagebinding. (This
courseusegheJavalanguagdindingin all of theexamples.Lateryouwill seetheJavabinding
in moredepth.)

1.5.1.2.0bjectRefeencesand Requests

Clientsissuearequesbna CORBA objectusinganobjectrefeence An objectreferenceden
tifies the distributedobjectthat will receve therequest.Heres a Java programminganguage
codefragmenthatobtainsaStock objectreferenceandthenit usest to obtainthecurrentprice
of thestock. NotethatthecodefragmentdoesotdirectlyuseCORBA types;nsteadt useshe
Javatypesthathave beenproducedy thelDL to Javacompiler

Stock theStock = ...

try {
Quote current_quote = theStock.get_quote();

} catch (Throwable e) {
}

Object referencesan be passedaroundthe distributed object system,i.e. asparameterso
operationsand returnedasresultsof requests.For example,noticethat the StockFactory
interfacedefinesa create() = operationthat returnsan instanceof a Stock . Heres a Java
clientcodefragmentthatissuesa requesn thefactoryobjectandrecevestheresultingstock
objectreference.

StockFactory factory = ...
Stock theStock = ...

try {

theStock = factory.create(
"GlII",
"Global Industries Inc.");

} catch (Throwable e) {
}
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1.5. Implementing Client 15

NotethatissuingarequesbnaCORBA objectis notall thatdifferentfrom issuingarequestna
Javaobjectin alocalprogram.Themaindifferenceas thatthe CORBA objectscanbeanywhere.
The CORBA systemprovideslocationtranspareng which impliesthat the client cannottell
if therequesisto anobjectin thesameprocesspnthe samemachinedown thehall, or across
theplanet.

Anotherdifferencédrom alocalJavaobjectis thatthelife time of the CORBA objectis nottiedto
theprocessn whichtheclientexecutesnorto theprocessn whichthe CORBA objectexecutes.
Objectreferencegpersistthey canbe savedasa stringandrecreatedrom a string.

Thefollowing Java codecornvertsthe Stock objectreferenceo a string:

String  stockString =
orb.object_to_string(theStock);

The stringcanbe storedor communicateautsideof the distributedobjectsystem.Any client
cancornvertthestringbackto anobjectreferenceandissuea requesbn thedistributedobject.

ThisJara codecorvertsthestringbackto a Stock objectreference:
org.omg.CORBA.Object obj =

orb.string_to_object(stockString);
Stock theStock = StockHelper.narrow(obj);

Notethattheresultingtypeof thestring_to_object() methodis Object , notStock . The
secondine narravs the type of the objectreferencdrom Object to Stock . IDL supportsa
hierarcly of interfacesthenarrow() methodcallis anoperatioronthehierarcly.

1.5.1.3.IDL TypeSystem

IDL interfacescanbe definedin termsof otherIDL interfaces.You previously sav a Stock
interfacethatrepresentthebasicbehaior of astockobject.

ConsideranothedDL module:

module ReportingObjects {
exception  EventChannelFailure{};

interface Reporting  {
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16 Chapterl. Introductionto CORBA

/I Receive events in push mode
CosEventComm::PushSupplier push_events(

in CosEventComm::PushConsumer consumer)
raises(EventChannelFailure);

/I Receive events in pull mode
CosEventComm::PullSupplier pull_events(

in CosEventComm::PullConsumer consumer)
raises(EventChannelFailure);

TheReporting  interfacesupportgheregistrationof interestin events. (Don’t worry aboutthe
detailsof usingthe CORBA EventService.)

Giventhe definition of the Stock interfaceanda Reporting  interface,it is now possibleto
defineanew ReportingStock  interfacein termsof Reporting andStock .

interface ReportingStock: Reporting, Stock {
3

A ReportingStock  supportsall of the operationsandattributesdefinedby the Reporting
interfaceaswell asall of thosedefinedby theStock interface. TheReportingStock  interface
inheritsthe Stock interfaceandtheReporting  interface. Graphicallythisis representeds:

<Reporting>< Stock >

ReportingStock

All CORRA interfaceamplicitly inherittheObject interface. They all supportthe operations
definedfor Object . Inheritanceof Object isimplicit; thereis noneedto declaret.

Objectreferencesaretypedby IDL interfaces.In a Java programyou could type an object
referenceo bea ReportingStock
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1.5. Implementing Client 17

ReportingStock theReportingStock;

Clients can passthis object referenceto an operationexpectinga supertype.For example
assumehereisanEventManager interfacethathasaregister  operatiorthattakesanobject
referencdypedby theReporting  interface.

interface EventManager {

void register(in Reporting  event_supplier);

Thefollowing is alegal requesbecaus@& ReportingStock  is a Reporting

EventManager manager = ...
ReportingStock theReportingStock = ..
manager->register(theReportingStock); /I ok

However, thefollowing is notalegal requesbecausa Stock is not a Reporting

EventManager manager = ...
Stock theStock = ...
manager->register(theStock); /I type error

IDL Type Operations

Given that IDL interfacescan be arrangedn a hierarcly, a small numberof operationsare
definedon that hierarcly. Thenarrow() operationcastsan objectreferenceo a morespe
cific type:

org.omg.CORBA.Object obj = ...
Stock theStock = StockHelper.narrow(obj);
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Theis_a() operationdetermine# anobjectreferencesupportsa particularinterface:

if  (obj._is_a(StockHelper.id())

Theid() operationdefinedon the helperclassreturnsa repositoryid for the interface. The
repositoryid is a stringrepresentingheinterface. For thestockexample therepositoryid is:

IDL:StockObjects/Stock:1.0

Finally, it is possibleto widenanobjectreferencethatis castit to alessspecificinterface:

Stock theStock = theReportingStock;

Therearenospeciabperationso widenanobjectreferencelt isaccomplishe@xactlyasin the
Javaprogrammindanguage.

RequestType Checking

ThelDL compilerfor Java programmindanguagegenerateslient-sidestubswhich represent
the CORBA object locally in the Java programminglanguage. The generatedcode also
represents the Java programminganguageall of the IDL interfacesand datatypesusedto

issuerequests.Theclientcodethusdepend®nthegeneratedasa code.

client code
IDL generated ——» stubs
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As you previously saw, passingan objectreferenceypedby the Stock interfaceto the event
managewouldbeillegalbecauséheStock interfacedoesotinherittheReporting  interface.
TheJavacompiler notthelDL compiler would catchthiserrorat compiletime.

1.5.1.4.IDL to JavaBinding

TheJavabindingfor IDL mapshevariousiDL constructso correspondingavaconstructs.The
followingtableshavshow thelDL constructgrerepresenteth theJavaprogrammindanguage.
For comparisonthe C++ bindingis alsoshavn.

Eachof thelDL datatypesarerepresented theJava programmindanguageasfollows:

IDL Java C++

module package namespace
interface | interface abstractlass
operation | method memberfunction
attribute pair of methods| pairof functions
exception | exception exception

IDL Type JavaType
boolean boolean
char /wchar char
octet byte
short /unsigned short short

long /unsigned long int

long long /unsigned long long long
float float
double double
string  / wstring String

Whendiscussingdatatype mapping,oneterm you run acrossrequentlyis marshaling Mar-
shalingis the corversionof alanguagespecificdatastructureinto the CORBA IIOP streaming
format. IIOP datacanthenbetransmittecbver a network to its destinationyhereit is thenun-
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marshaledrom IIOP backinto alanguagedependentiatastructure.

1.5.1.5.IDL to JavaCompiler

CORBA productsprovide an IDL compiler that converts IDL into the Java programming
language.The IDL compiler available for the Java 2 SDK is calledidltojava . The IDL
compilerthatcomeswith VisiBroker for Javais calledidl2java

For the stock example,the command" idltojava Stock.idl " generateghe files listed
below. (The VisiBroker ORB generateshe samefiles with the exceptionthat the stubfile is
called_st_Stock.java , ratherthan_StockStub.java )
Stock.java ThelDL interfacerepresentedsaJavainterface
StockHelper.java Implementghetypeoperationgor theinterface
StockHolder.java Usedfor out andinout parameters
_StockStub.java Implementslocal objectrepresentingheremoteCORBA object.
This objectforwardsall requestgo the remoteobject. The client
doesnot usethisclassdirectly.

The developer compilesthe IDL usingthe IDL compiler and then compilesthe generated
codeusing the Java compiler The compiledcode must be on the classpathof the running
Javaprogram.

1.5.1.6.0btainingObjectRefeences

Youmayhave noticedthattherearethreefundamentaimechanisma whichapieceof codecan
obtainanobjectreference:

» It canbecanbepassedo it asaparameter
It canbereturnedastheresultof issuingarequest

It canbeobtainedoy cornvertinga stringinto anobjectreference

Thesefundamentalmechanismsare supportedby the ORB. Using thesemechanismsit is
possibleto definehigherlevel servicedor locatingobjectsin thedistributedobjectsystem.
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1.5.1.7.TheClient'sModel of ObjectCreation

Youmaydecideto exporttheability to createanobjectto thedistributedobjectsystem.Youcan
accomplishithisby definingafactoryfor theobject. Factoriesaaresimply distributedobjectshat
createotherdistributedobjects.

Thereis nothing specialabouta factory It is just anotherdistributed object: It hasan IDL
interface it isimplementedn someprogramminganguageandclientsissuestandardCORBA
request®nfactoryobjects.

Thereis no standardnterfacefor afactory Recallin the StockObjects  example thefactory
interfaceis:

interface StockFactory {
Stock create_stock(
in string  stock symbol,
in string  stock_description);

To createa stockobject,a clientsimplyissuesarequesonthefactory

Anotherobjectimplementorcoulddefineanobjectfactorydifferently.

1.5.1.8.Exceptions

Asyou have seenn thestockexample CORBA hasa concepbf exceptionghatis very similar
to that of the Java programminganguagenaturally CORBA exceptionsare mappedto Java
exceptions.Whenyouissuea CORBA requestyou mustusethe Java programmindanguages
try andcatch keywords.

Therearetwo typesof CORBA exceptionsSystenExceptionandUser ExceptionsSystenmEx-
ceptionsarethrown whensomethinggoeswrongwith the system—foiinstanceif yourequesta
methodthatdoesnt existonthesener, if theresacommunicatiorproblemorif theORBhasnt
beeninitialized correctly The Java classSystemException  extendsRuntimeException
sothe compilerwon’t complainif you forgetto catchthem. You needto explicitly wrapyour
CORRBA callsintry...catch  blocksin orderto recover gracefullyfrom SystemExceptions.

CORBA SystemExceptiongancontain"minor codes'which may provide additionalinforma
tion aboutwhatwentwrong. Unfortunatelythesearevendorspecific soyouneedto tailor your
errorrecoveryroutinesto the ORByou’re using.

User Exceptionsare generatedf somethinggoeswrong inside the executionof the remote
methoditself. ThesearedeclarednsidethelDL definitionfor the object,andareautomatically
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generatedby theidltojava  compiler In thestockexample Unknown is a userexception.

SinceUserExceptionsaresubclassesf java.lang.Exception , thecompilerwill complain
if youforgetto trapthem(andthisis asit shouldbe).

1.6. Implementing a Simple Distrib uted Object

1.6.1. Object Implementations

NOTE: the previoussectiondiscussedhe client’s view of CORBA, thatis,
how aJavad clientissuesarequesbna CORBA object. Theclient’'sview
is standardacrosamost CORBA products. Basically the standardvorked
andthereare only minor differences.Unfortunately the sameis not the
casefor theimplementatiorview of CORBA. As such,someof the details
givenheremightnotmatchaparticulatCORBA product. Notesondifferent
CORBA productsappeamsappendices.

Thissectiondescribesvhatyou needto know to implementa simple CORBA objectin theJava
programmindanguage. It examineghe Java sener-sidelanguageindingfor IDL, implement
ing objectsandseners,implementatiorpackagingssuesand CORBA objectadaptors.After
completingthis section,you shouldbe ableto write a simple CORBA objectandsenerin the
Java programmindanguage.Again, the stockexampleis usedto illustratetheimplementation
modelof CORBA.

CORBA objectimplementationsare completelyinvisible to their clients. A client canonly
dependnthelDL interface.In theJavaprogrammindanguageor C++,thisisnotthecase.The
userof anobjectdeclaresariablesy a classnamejdoingsomakesthe codedependon much
morethanjust the interface. The client dependson the objectimplementatiorprogramming
languagethe nameof the class,the implementationclasshierarcly, and,in C++, even the
objectlayout.

Thecompleteencapsulatiofor CORBA objectsmeangheobjectimplementothasmuchmore
freedom. Objectimplementationgan be provided in a numberof supportedprogramming
languages.This is not necessarilythe sameone the clientsare written in. (Of coursehere
everythingis in theJava programmindanguagebut CORBA doesnotrequirethis.)

The sameinterface can be implementedin multiple ways. Thereis no limit. In the stock
example thefollowing arepossiblemplementationsf the Stock interface:

» A stockimplementatiorclasswritten in the Java programmindanguagehatobtains
valuesfrom acommerciafeed

» A stockimplementatiorclasswrittenin C++thataccesseadatabasenthelnternet
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« A stockimplementatiowrittenin Smalltalkthatguessestockprices

1.6.1.1.Providingan Implementation

RecallthatgivenanIDL file,thelDL compilergeneratesariousfilesfor aCORBA client. In ad
dition tothefilesgeneratedor aclient,it alsogeneratea skeletonclassor theobjectimplemen
tation. A skeletonistheentrypointinto thedistributedobject. It unmarshalgheincomingdata,
callsthemethodimplementingheoperatiorbeingrequestedandreturnshemarshaledesults.
Theobjectdevelopemeedonly compiletheskeletonandnotbeconcernedavith theinsidesof it.
Theobjectdevelopercanfocuson providing theimplementatiorof the DL interface.

Toimplementa CORBA objectin theJava programmindanguagethedevelopersimplyimple-
mentsaJavaclasshatextendghegeneratedkeletonclassandprovidesa methodfor eachoper
ationin theinterface. In theexamplethelDL compilergeneratetheskeletonclass Stockim -
plBase for theStock interface.A possiblamplementatiorof theStock interfaceis:

public class Stockimpl extends StockObjects._StockimplBase {

private Quote _quote=null;
private String  _description=null;

public  Stocklmpl(String name, String  description) {
super();
_description = description;

}

public  Quote get quote() throws Unknown {
if  (_quote==null) throw new Unknown();
return  _quote;

}

public void set_quote(Quote quote) {

_Quote = quote;

}

public  String  description() {
return  _description;

}
}

1.6.1.2.InterfaceversusimplementatiorHierarchies
Notice that therearetwo separatéierarchies:an interfacehierarcly and an implementation

hierarcly. Recallthattheinterfacehierarcly for theexampleof a ReportingStock is:
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<Reporting>< Stock >

ReportingStock

In IDL thisis representeds:

interface ReportingStock: Reporting, Stock {
%

Now supposé¢hereis animplementatiorof aReportingStock  , namedReportingStockim -
pl ,thatinheritsthelDL generatedkeletons ReportingStockimplBase , delegatessomeof
its stockmethoddo Stocklmpl , andimplementgheReporting  operationglirectly. Grapht
cally:

_ReportingStockimplBase

i

ReportingStockimpl

Stockimpl

delegates to

In the Java programminganguagethis classhierarcly is representeds:

class ReportingStockimpl implements  ReportingStock
extends _ ReportingStockimplBase {

Since the Java programminglanguageonly supportssingle inheritanceof implementation
classeamplementationsftencreateaninstanceof anotherclassanddelegatetoit. Intheabove
exampletheReportingStockimpl delegatedotheStockimpl  clasdor theimplementation
of someof its methods.
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Otherclasshierarchiesmplementingthe sameinterfacehierarcly are possible. Furthermore,
if you needto changethe classhierarcly of the implementationin someway;, the clientsare
not affected.

1.6.1.3.ImplementatiodypeChedking

Justastypecheckings doneattheclientfor therequesto a distributedobject typecheckings
alsodonefor theobjectimplementation.

The IDL compiler for the Java programminglanguagegenerate®bject skeletonsand Java
codeto representll of the IDL interfacesanddatatypesusedin the interfacedefinition. The
implementatiorcodethusdepend®nthegeneratedava code.

object implementation

IDL generated ——» skeletons

If thereareary typeerrorsin theobjectimplementationthe Javzacompiler notthelDL compiler
catcheghe errorsat compiletime. Thus,in the example,supposehe developererroneously
implementedhe get_quote() operationto returna doubleinsteadof the structurethat is
declaredn thelDL:

Quote Stockimpl.get_quote() {
double price = ..;
return  price;

TheJava compilerwould detectthiserrorat compiletime.

1.6.1.4.Implementing ServerUsingtheJava2 ORB

You previouslysav how to provide animplementatiorof a CORBA objectin theJasaprogram
ming language.The remainingtaskis to definea sener thatwhenrun makesthe servicesof
its objectsavailableto clients. A sener thatwill runwith the Javza 2 ORB needgo do thefol-
lowing:

» Defineamainmethod

* Initialize theORB

» Instantiateatleastoneobject
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« Connecteachobjecttotheorb

« Waitfor requests

Thesener mustinstantiateat leastoneobjectsinceobjectsaretheonly way to offer servicesn
CORRBA systems.

Heresanimplementatiorof thestockobjectssener. Thiscodedepend®ntheJara2 ORB.

public class theServer {
public  static  void main(String[] args) {
try {
/I Initialize the ORB.
org.omg.CORBA.ORB orb =
org.omg.CORBA.ORB.init(args,null);

/I Create a stock object.
Stockimpl  theStock =
new Stocklmpl("GlII","Global Industries Inc.”);

/I Let the ORBknow about the object
orb.connect(theStock);

/I Write stringified object reference to a file
PrintWriter out =
new PrintWriter(new BufferedWriter(
new FileWriter(args[0])));
out.printin( orb.object_to_string(theStock) );
out.close();
/I wait for invocations from clients
java.lang.Object sync = new java.lang.Object();
synchronized (sync) {
sync.wait();
}
} catch (Exception e) {
System.err.printin("Stock server  error: "+ e)
e.printStackTrace(System.out);

Noticethatthe sener doesa new onthe Stockimpl  classimplementingthe Stock interface
andthenpassed to the ORBusingtheconnect()  call, indicatingthatthe objectis readyto
acceptequestsFinally, thesenerwaitsfor requests.
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1.6.1.5.Implementing ServerUsing VisiBroker 3.x

You previously sav how to provide a sener usingthe Java 2 ORB. If you areusinglnprise’s
VisiBroker 3.x for Jara ORByou needto do thefollowing:

» Defineamainmethod

« Initialize the ORBandthe BOA (page29) (basicobjectadapter)
» Instantiateatleastoneobject

« LettheBOA know thattheobijectis readyto provide service

» LettheBOA know thatthesenerisready

Thesener mustinstantiateat leastoneobjectsinceobjectsaretheonly way to offer servicesn
CORBA systems.

Heresanimplementatiorof thestockobjectssener. Thiscodedepend®n VisiBroker 3.x:.

public class theServer {
public  static void main(String[] args) {
try {
/I Initialize the ORB.
org.omg.CORBA.ORB orb =
org.omg.CORBA.ORB.init(args,null);

/I Initialize the BOA.
org.omg.CORBA.BOA boa =
((com.visigenic.vbroker.orb.ORB)orb).BOA _init();

/I Create a stock object.
Stockimpl  theStock =

new Stocklmpl("GlII","Global Industries Inc.");
/I Write stringified object reference to a file
PrintWriter out =
new PrintWriter(new BufferedWriter(
new FileWriter(args[0])));
out.printin( orb.object_to_string(theStock) );
out.close();

/I Tell the BOAthat the object is ready to
/I receive  requests.
boa.obj_is_ready(theStock);

/I Tell the boa that the server is ready. This

/I call blocks.
boa.impl_is_ready();
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} catch (Exception e) {
System.err.printin("Stock server  error: "+ e)
e.printStackTrace(System.out);

}
}
}

Noticethatthe sener doesa new on the Stockimpl  classimplementingthe Stock interface
andthenpasseg to the BOA, indicatingthattheobjectis readyto acceptequestsFinally, the
sener callsthe BOA to indicatethatit isready At this point,theimplementatiorwill becalled
whenrequestsirrive.

1.6.1.6.DifferenceBetweerServerimplementations

The following summarizeghe differencesetweenimplementinga transientCORBA sener
usingthe Java 2 ORBandimplementingatransientsener usinglnprisesVisiBroker 3.x:

Java2 ORB VisiBroker 3.xfor Java
Initialization Justinitialize the ORB Initialize boththe ORB and
theBOA
Object export orb.connect(theStock) boa.obj_is_ready(theStock)
Indicate sewer ready for | Suspendnainthreaddoing | boa.impl_is_ready()
requests await()

Thesearetheonly differencedor transieniobjectseners. Therearefurther API differenceof
CORBA productgdueto persistencandautomaticactivationof seners.

1.6.1.7.Padkaging Objectimplementations

As illustratedabore, you shouldseparatéhe implementation®f your objectsfrom theimple-
mentationof thesener. Thisallowsyouto mix andmatchobjectimplementationg a sener.
Theobjectimplementatiordoesnotdependnthesener. Thesener, of coursedepend®nthe
objectimplementationshatit contains.

Anotheradwantageof carefullyisolatingobjectimplementatiorcodefrom sener codeis porta
bility. Mostof theproductspecificcodeexistsin thesener, notin theobjectimplementation.

A goodstrateyy is to packagean objectimplementatiorwith its generatedtubsandskeletons
asa JavaBeancomponent.This allows the implementationto be manipulatedoy JavzaBean
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designtools.

1.7. Object Adapters

1.7.1. Object Adapters

The CORBA specificationdefinesthe conceptof an object adapter An object adapteris a
framawork for implementingCORBA objects. It providesan API thatobjectimplementations
usefor variouslow level services.Accordingto the CORBA specificationanobjectadaptelis
responsibldor thefollowing functions:

« Generatiorandinterpretatiorof objectreferences

¢ Methodinvocation

» Securityof interactions

« Objectandimplementatioractivationanddeactvation

« Mappingobjectreference$o thecorrespondin@bjectimplementations

« Raegistrationof implementations

The architecturesupportsthe definition of mary kinds of objectadapters.The specification
includeghedefinitionof thebasicobjectadapter(BOA). In theprevioussection(page27), you

sav somesener codethat usesthe servicesof VisiBroker'simplementatiorof the BOA. The

BOA hasbeenimplementedn variousCORBA products.Unfortunatelysincethespecification
of theBOA wasnotcompletethevariousBOA implementationdifferin somesignificantways.
Thishascompromisedener portability.

To addresghis shortcomingan entirely new object adapterwas added the portable object
adapter(PQA). Unfortunatelythe PQA is notyet supportedn mary products.In ary event,the
BOA andthePQA aredescribedere.

1.7.1.1.Activationon Demandby the BasicObjectAdapter(BOA)

Oneof the maintasksof the BOA is to supporton-demandbjectactivation. Whena client
issuesarequestthe BOA determinesf the objectis currentlyrunningandif so,it deliversthe
requesto theobject. If theobjectis notrunning,theBOA actvatesheobjectandthendelivers
therequest.

TheBOA definedour differentmodelsfor objectactivation:
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Sharedserver Multiple active objectssharethe samesener. The sener services
requestgrom multiple clients. The sener remainsactive until it is
deactvatedor exits.

Unsharedserer Only oneobjectis active in the sener. The sener exits whenthe

clientthatcausedts activationexits.
Sewer-per-method | Eachrequestesultdn thecreationof asener. Thesenerexitswhen
themethodcompletes.

Persistentserver Theseneris startedoy anentity otherthanthe BOA (you,operating
servicesetc.).Multiple active objectssharethesener.

1.7.1.2.Portable ObjectAdapter(POA)

Accordingto the specification,"The intent of the POA, asits namesuggestsis to provide
an objectadapterthat can be usedwith multiple ORB implementationsvith a minimum of
rewriting neededto deal with different vendors’implementations.However, most CORBA
productsdo notyet supportthe POA.

The PQA is alsointendedto allow persistenbbjects— at least,from the client’s perspectie.
Thatis, asfar astheclientis concernedtheseobjectsarealwaysalive,andmaintaindatavalues
storedin them,eventhoughphysically, the sener may have beenrestartednary times,or the
implementatiommaybe providedby mary differentobjectimplementations.

The PQA allows the objectimplementora lot more control. Previously, the implementation
of the objectwasresponsiblenly for thecodethatis executedn responsé¢o methodrequests.
Now, additionally the implementorhasmore control over the objects identity, state,storage,
andlifecycle.

ThePQA hassupportfor mary otherfeaturesincludingthefollowing:

« Transparenbbjectactivation

« Multiple simultaneousbjectidentities

« Transienbbjects

» ObjectID namespaces

« Policiesincludingmultithreadingsecurity andobjectmanagement

« Multiple distinctPQAs in a singlesener with differentpoliciesandnamespaces

For moredetailonthe PQA, pleaseseethe specification.

A word onmultithreading.EachPQA hasathreadingpolicy thatdeterminesiow thatparticular
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PQA instancewill dealwith multiple simultaneousequests.In the single threadmodel, all
requestsare processedne at a time. The underlyingobjectimplementationcan therefore
be lazy andthread-unsafeOf coursethis canleadto performanceroblems.In the alternate
ORB-controlledmodel,the ORBIs responsibldor creatingandallocatingthreadsandsending
requestsn to the objectimplementation®fficiently. The programmeidoesnt needto worry
aboutthreadmanagemenissues;however, the programmerdefinitely hasto make surethe
objectsareall thread-safe.

1.8. Resources
1.8.1. Resources

1.8.1.1.WebSites
» TheOMG website: http://www.omg.og

1.8.1.2.Documentatiorand Specs

e« The CORBA/IIOP Specificationcan be obtained from the OMG web site (
http://www.omg.og/library/c2indx.htm)

. Objects By Value Proposal can be obtained from the OMG FTP site:
ftp://ftp.omg.og/pub/docs/orbos/98-01-18.pdf

« TheVisiBroker For JavaRefeenceis availablefrom Inprise: http://www.inprise.com

. The VsiBroker For Java Programmes Guide is available from Inprise:
http://mww.inprise.com

« JDK 1.2CORBA documentatiomttp://java.sun.com/products/jdk/1.2/docs/guidef/idl/

. The Java 2 Documentation has extensve information on JavalDL at the
org.omg.CORBA packagealocumentatiomndthe JavalDL Guidedocumentation.

 JavaTransactions

¢ http://java.sun.com/products/jta/
¢ http://java.sun.com/products/jts/

¢ ftp://Iwmww.omg.og/pub/docs/formal/97-12-17.pdf

« JavalDL NamingServicedocumentation
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1.8.1.3.Books
« Orfali & Harkey, Client/ServeProgrammingwith Javaand CORBA (Wiley)
 Orfali, Harkey & Edwards,InstantCORBA (Wiley)
» Vogel, AndreasandKeith Duddy, JavaProgrammingwith CORBA(Wiley)
» Perdricketal, Programmingwith VisiBroker (Wiley).

1.8.1.4.Miscellaneous

If youdon't havetheidltojava ~ compiletyoucanfind it at SunsJavalDL website.
RMI over [IOP compileris availableat http://java.sun.com/products/rmi-iiop/.
JacORB FreeJara ORB,includingPQA, DII, DSI, CosNaming

OrbixWebfrom lona

WebSpherdpplicationSenerfrom IBM

A nicelist of ORBsonanice CORBA infomationsite

1.9. Appendix: Java 2 ORB Notes

1.9.1. About The Java 2 ORB

TheJava IDL ORB that shipswith the Java 0 2 platform allows applicationgo run eitheras
stand-alonelava applicationsor asappletswithin Jara-enabledorowsers. It usesllOP asits
native protocol.

The SunJava ORB s fairly generic. This is good,becauseherearefew surpriseshowever,
therearemary advancedeatureof CORBA thataremissing. Thereis no InterfaceRepository
(thoughJdava IDL clientscanacces®n InterfaceRepositoryprovided by anotherJara or C++
ORB), TransactiorBervice por POA, for example. For a completdist of theseunimplemented
featuresseethe CORBAPackage JavaDoc Comments —scrolldown to find thesectionnear
thebottomof the pagedescribingheseshortcomings.

Java IDL is structuredwith a "pluggable ORB" architecturewhich allows you to instantiate
ORBsfrom othervendordrom within the Java Virtual Machine. Thisis accomplishedhrough
settingervironmentvariablespr systemproperties or at run time throughthe useof a Prop -
erties orString[ ]object. SeetheCORBAPackage JavaDoc Comments for moredetails
(scrolldown pastthelist of classeso find theappropriatesections).
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1.9.1.1.idItojavaNotes

If youdon't havetheidltojava ~ compiletyou canfind it attheJavalDL website.

By default, idltojava triesto run a C preprocessoon the IDL files beforecompilingthem.
Unfortunatelyif youdo not have a C preprocessonstalledon your systemor if idltojava
cannoffind it, youwill seecrypticerrormessage:

Bad command or file  name

Couldn't  open temporary file

idltojava: fatal  error: cannot preprocess  input;
No such file or directory

If you get this messageit meansyou mustinvoke idltojava with the -fno-cpp  option,
asfollows:

idltojava -fno-cpp  foo.idl

1.9.1.2.SystenProperties

The ORB.init() methodcanreadin its configurationparameterfrom a numberof different
sources: from the application parameterqthe first agumentto ORB.init() ), from an
application-specifi®roperties  object(the secondargumentto ORB.init() ), or from the
SystemPropertiegdefinedonthecommandine by -D flags).

Quotedverbatimfrom theJava IDL guide:

Currentlythefollowing configuratiorpropertiearedefinedor all ORBim-
plementations:

org.omg.CORBA.ORBClass

The name of a Java class that implements the
org.omg.CORBA.ORB interface. Applets and
applicationsdo not need to supply this property
unless they must have a particular ORB imple-
mentation. The value for the Jasza IDL ORB is
com.sun.CORBA.iiop.ORB
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org.omg.CORBA.ORBSingletonClass

The name of a Java class that implements the
org.omg.CORBA.ORB interface. Thisis theobjectre-
turnedby a call to orb.init() with noarguments.It
is usedprimarily to createtypecodenstanceshancan
be sharedacrosauntrustedcode(suchasunsignedap
plets)in asecurecervironment. Thevaluefor theJava
IDL ORBiscom.sun.CORBA.iiop.ORB

In additionto the standardpropertiedisted above, Java IDL alsosupports
thefollowing properties:

org.omg.CORBA.ORBInitialHost

Thehostnameof amachingunningasenerordaemon
thatprovidesinitial bootstrapservicessuchasa name
service. The default valuefor this propertyis local -

host for applications.For appletst is theapplethost,
equivalentto getCodeBase().getHost()

org.omg.CORBA.ORBInitialPort

The port the initial namingservicelistensto. The de-
faultvalueis 900.

1.10. Appendix: VisiBroker 3.x Notes

1.10.1. VisiBroker 3.x

Here are someadditionaldetailsfor the VisiBroker 3.x implementatiorof CORBA. Seethe
productdocumentatiorihttp:/Avww.inprise.comvisibroker/) for moredetails.
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1.10.1.1.VisiBroker Tools

VisiBroker for Java shipswith a numberof tools. Somearereplacementsr wrapperdor the
standardlava 0 compilerandinterpreter Othersarespecificto the VisiBroker product. The
importantonesare:

« vbj isawrapperfor java whichsetssomepropertiesandaddsto your classpath
» vbjc isawrapperfor javac whichsetssomepropertiesandaddsto your classpath

« idl2java is anIDL compilerthat can produceproprietaryor portablestubsand
skeletons

« osagent launchesheproprietarySmartAgentbindingservice

1.10.1.2.UsingVisiBroker with Java2

To make VisiBroker for Java 3.4 work with the Java 2 platform,a numberof changesare
necessarynvolving bothcodeandconfiguration.

The Java 2 platform ships with a standardimplementationof CORBA classesin the
org.omg.CORBA.* package.Theseclassesaresomavhatdifferentfrom the CORBA classes
includedwith VisiBroker. TheVisiBroker classesave severalnonstandaréxtensiongo COR-
BA; someof thesenonstandaréxtensionsarerequiredfor successfubperation.Toaccesshese
functionsyoumustchangeyour sourcecodeto casttheJavalDL ORBto aVisiBroker ORB.For
example:

org.omg.CORBA.ORB orb =
org.omg.CORBA.ORB.init(args, null);

org.omg.CORBA.BOA boa =

((com.visigenic.vbroker.orb.ORB)orb).BOA _init();

Thisexampleappliesto thesener code.

For this castto work, you mustalsoguarante¢hatthe ORB returnedoy the ORB.init() call
isindeeda VisiBroker ORB,andnotthestandardlaralDL ORBfrom Sun. For that,youneedto
definetwo JavasystenpropertiebeforeyoulaunchtheJVM. Thesepropertiesareautomatically
setif youusevbj insteadof java tolaunchyourprograms.Butif youusejava ,youmustset
thesepropertiesaasfollows (whereeachliststhe propertynamefirst andvaluesecond):

e org.omg.CORBA.ORBClass -com.visigenic.vbroker.orb.ORB
e org.omg.CORBA.ORBSingletonClass - com.visigenic.vbroker.orb.ORB
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1.10.1.3.Portable Stubsand Skeletons

By default, VisiBroker for Java createsstub and skeletoncodethat is interoperablebut not
portable. Thismakessensen theVisiBrokerworld,sincethenon-portableodeis moreefficient
andslightly smaller However, if your codeneedgo runonsereraldifferentORBs,you canuse
thecommand

idl2java -portable -no_bind  Foo.idl

andthestubsandskeletonswill beportable.

Thereareafew reasongor this. Oneisif you'rewriting anappletthatwill runinsidearemote
webbrowserernvironmentsuchasNetscapg€ommunicatoor theJava Plug-in. Thelatteruses
JavalDL; theformermayberunninganolderversionof VisiBroker.

What's the differencebetweenportableand proprietaryversions? A portablestub usesDII

(Dynamic InvocationInterface)to marshalthe object request;a portableskeletonusesDSI
(Dynamic SkeletonlInterface).The proprietaryversionsmake direct calls (to the ORB or the
implementation)andhencedo not have to go throughthe overheadf creatingandparsingthe
variousDIl andDSI objects.

Note that your code  doesnt need to change-this all hap
pens behind the sceneswith idl2java . The only difference in the portable code
Is that _FoolmplBase extends org.omg.CORBA.Dynamicimplementation in-
stead of com.inprise.vbroker.CORBA.portable.Skeleton , and that the stub
class is named _portable_stub_Foo.java instead of _st Foojava . (Note
also that if you really want to, you can switch stubs on the fly by using
FooHelper.setProxyClass(_portable_stub_Foo.class) — though that would be
kind of weird).

1.10.1.4.Usingthe BOA with VisiBroker

The VisiBroker BOA usesa slightly modified version of the standardBOA initialization
sequenceFor VisiBroker, follow thefollowing boilerplatecode.

/I create and initialize the ORB

ORB orb = ORB.init(args, null);

The VisiBroker BOA is a customized,proprietary implementationof the CORBA.BOA
interface. It hasseveralmethodgshatarenot partof thestandardnterface. In orderto usethese
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proprietarymethodsyou mustcastthe ORBto a VisiBroker class asfollows.

/I Initialize the BOA.

/I Must cast to VBJ ORBfor Java 2 compatibility
org.omg.CORBA.BOA boa =

((com.inprise.vbroker. CORBA.ORB)orb).BOA _init();

VisiBrokerobjectsareusuallypersistent In VisiBrokertermsthismeanghatthey areinitialized
with aname. Thisis notneededvith a portable non-MsiBroker objectimplementation.

/I create object and register it with the ORB
Stock theStock = new Stockimpl(name);

The VisiBroker BOA skips the boa.create() phase and jumps straight to
obj_is_ready()

/I Export the newly created object.
boa.obj_is_ready(theStock);

Theimpl_is_ready() methodwaitsindefinitely.

/I Wait for incoming requests
boa.impl_is_ready();

1.10.1.5.Usingthe VisiBroker SmartAgent

VisiBroker for Java shipswith its own locationservice calledthe smartagent. Thesmartagent
isadistributedlocationservice.lt collaboratesvith othersmartagentsunningonthenetwork to

locateasuitablemplementatiomf anobject. If thereismorethanoneimplementatiomvailable;
the smartagentselectone. This providesa degreeof fault toleranceandloadbalancing.If a

machinegoesdown, thesmartagentwill automaticallyfind anotheiimplementatioron another
machineto servicetherequest.Theclientis unavareof this.

If youcreateapersistenobjectby passingn anamewhenyoucallits constructoithentheBOA
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will automaticallyinform thesmartagent. Thenameyou passedn theconstructomwill become
thenameit is known by onthesmartagentnetwork.

Ontheclientside theproprietaryHelperobjectdefinesamethodbind()  thatfetchesanobject
referencdor you, bypassinghe needto corverta stringinto anobjectreference.Thebind()
methodis not partof thestandardCORBA-Java mapping.

/I "bind"  (actually lookup) the object reference
Stock theStock = StockHelper.bind(orb, "GII";
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Chapter 2. Intr oductionto CORBA
Magercises

Welcometo the MageLanglnstitute Magerciseqpage57) for the Introductionto CORBA
shortcourse.

TheseMagercisewvill give yousomeinitial experiencan writing andrunningsimple CORBA
applicationsusingtheJava 0 2 ORBandVisiBroker for Javafrom Inprise.

Whenyou finishtheseMagercisesyou will know thebasicstepdor designingcompiling,and
runningCORBA applicationsisingthe Java2 ORBandVisiBroker.

A help (page57) documentprovidesa quick explanationof the conceptsehindthe Mager
cises.
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2.1. Magercise: Run the Simple Stock Example

This simple Magercisetakesyou throughthe stepsof runningthe simple
stocksenerandaclient. Basicallyit testgheinstallationof your ORB.This
Magercisecanbe completedwith eitherSun’s Java IDL ORB or Inprises
VisiBroker 3.x for Java.

Educationaboal(s):

¢ RunasimpleCORBA application.

Prerequisites

None.

SkeletonFiles

» stockClient.jar

« stockSererjar

Solution To run the sener you needto downloadthe stockServer.jar
file. Toruntheclientyouneedto downloadthestockServer.jar file.

» stockClient.jar

* stockSererjar

Intr oduction

In this Magerciseyou will runa CORBA sener andclient thathave been
provided. Basicallyit teststheinstallationof your ORB.

This Magercisecan be completedwith either Suns Java IDL ORB or
InprisesVisiBroker 3.x for Java.

Perform the following tasks:
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1.

Download the Jar files for the client and the for the sener. (See
"SkeletonCode"above.) Toruntheseneryou needto downloadthe
stockServer.jar file. Toruntheclientyouneedto downloadthe
stockServer.jar file.

Runtheprogramsn theordergivenbelow:

run the sewver | java StockServer.theServer
gii.ior

run theclient | java StockClient.theClient
gii.ior

Notes Your classpathneedsto include the jar file containingthe

StockSerer or StockClient. For VisiBroker you also needto in-

clude the files vbjorb.jar and vbjapp.jar on the classpath.
Alternatiely, you canusethe vbj programto run your programs
insteadof usingjava directly The vbj commandaddsthe vb-

jorb.jar and vbjapp.jar files to the classpathappropriate
ly andtheninvokesJava. If you are usingVisiBroker and Java 2,

then you needto define the following systempropertiesas well:

org.omg.CORBA.ORBClass=com.visigenic.vbroker.orb.ORB

org.omg.CORBA.ORBSingletonClass=com.visigenic.vbroker.orb.ORB

Conclusion

This Magercisehaswalked you throughthe stepsof runninga CORBA
seneranda CORBA client. In future excercisesyou will build your own
CORBA programsandrunthemanalogously

(C)1999Guru.com



42 Chapter2. Introductionto CORBA : Magercises

2.2. Magercise: Stock Example

ThisMagerciseaeviewstheorderof tasksn developinga CORBA applica
tion usinga minimalexample.

Educationaboal(s):

» Learnto modify, build andrunasimpleCORBA application.

Prerequisites

Runthe SimpleStockExample(page40)

SkeletonFiles

* stock.idl
 StockClient.jaa
 StockSererjava

» Stocklmpl.jara

Solution
Thefollowing Java sourcefiles represena solutionto this Magercise:

« stock.idl
« StockClient.jaa
» StockSerer.java

 Stocklmpl.java

Intr oduction

In this exercise you will addanoperationto the stockIDL file, implement
it, generateJava code from the IDL file and then compile and run the
distributedstockapplication.
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The orderin which you will edit thesefiles is the sameorder that you
will follow for normalCORBA applicationdevelopment. Thesestepsare
indicatedby noteswithin squarébracletsat the beginningof eachtask.

ThisexercisecanbecompletedisingeitherSunsJavalDL ORBor Inprise’s
VisiBroker 3.x for Java. Noteson theseproductsareavailable:

e SunJavalDL ORB Implementation (page32)

Inprise VisiBroker for Java (page34)

If youareusingthe Jasa 2 platform,seethenoteson VisiBrokervs. Java 2 (page3s).

Perform the following tasks:

1.

[ Modify the IDL file] FirsteditthelDL file. Thereis alreadya deft
nition for themoduleandinterface. Theinterface however, doesnot
have any way of settinga pricequoteof a stock. Within theinterface
definition,add an operationnamedsetQuote() . It shouldtake an
in parameteof typeQuote . RemembethatthesearelDL typesnot
Javatypes.

[ Run IDL Compiler] At thecommandine,runthelDL compilerto
generatdavacodefrom thelDL file.

SunJavalDL idltojava -fno-cpp  stock.idl
Inprise VisiBroker | idl2java  stock.idl

[ Compilethe generatedJava codd Now compilethegeneratedava
codeusingthe standardJava compiler Compileit in the generated
StockObjects  directory

SunJavalDL javac *.java
Inprise VisiBroker | vbjc *java

[ Examine the generatedJava fileg All thefileswill be generated
intotheStockObjects  directorybecauséhelDL file definesamod
uleStockObjects(Thepurposef eaclfile isdescribedn moredetail
in thecoursenoteqpage20).) Look carefullyatthefile Stock.java

- - thisis theinterfacethatyou will haveto implement.
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[ Create"Impl" Classe$Theskeletoncodefile we have givenyou,
Stockimpl.java hasmostof the implementationyou will need.
To finish,adda bodyto themethodsetQuote() . Note: Be surenot
to confusethe skeletonfiles that Magelangprovidesas part of out
Magercisesvith CORBA skeletonfiles. The Magelandfiles appear
aslinks atthebeginningof theMagerciseandarefilesthatyou areto
useasastartingpointfor coding. CORBA skeletorfilesaregenerated
from IDL files,endwith thenamelmplBase andareusedfor creat
ing classeshatimplementCORBA interfaces.

[ Create Server Clasgy Now look at thefile StockServer.java
This classis a java applicationthat startsup the orb, instantiatesa
Stocklmpl instancegconnectst to the ORB,andprintsoutastringr
fiedreferencedo it. Thereis nothingfor youto do exceptlook atthe
file. Look carefullyateachline.

[ CreateClient Clasd In thefile StockClient.java , youwill find

codeto instantiateheorb,readin astringifiedreferenceo theremote
object,andcallthegetQuote operatioronit. Again,thereisnothing
for youto doexceptlook atthefile. Look carefullyateachine. Note:
Most of the Magercisesreapplicationghat have separatésener"
and"client" portions. The sener portionsinstantiatedistributedob-

jects theclientportionsusethem. Thisis notarequiremenbf COR-

BA programsary applicationthatis partof a CORBA ernvironment
canbothinstantiateandusedistributedobjects. Theclientandsener
patternis usedby the Magercisedor corvenienceand consisteng.

SomelaterMagerciseslispensavith thiscorventionentirely,

[ Compilethe program] Now compiletheprogramusingthestandard
Javacompilet

SunJavalDL javac -classpath . *java
Inprise VisiBroker | vbjc *.java

[ Run the Sewver program| The sener needsto run asa separate
process.In DOS/Windows, you will usethe start command.In
UNIX, youwill usethe& (ampersand)-heSeneroutputsanlOR (or
stringifiedreferencejo afile andto the consolefor the Stockobject
it creates.Thenameof thefile is passedsthefirst algumentto the
sener. Torunthesener, usethenormaljava command.If youare
usingVisiBroker, you canusethevbj commandnstead.vbj isjust
likejava , exceptit setsupthe CLASSFATH variablesautomatically
Puttingit all together:

(C)1999Guru.com



2.2. Magercise: Stok Example 45

SunJavalDL

java -cp . StockServer
gii.ior

Inprise VisiBroker

vbj StockServer  gii.ior

10. [ Run the Client program] The client readsthe stringified object
referencef thestockobjectcreatedy yoursener. A file containing
thestringifiedobjectreferencas passe@gsanargumentto theclient.

SunJavalDL java -cp . StockClient gii.ior
Inprise VisiBroker | vbj StockClient gii.ior

11. [Kill the Sewver] Don'’t forgetto kill thesener.

Conclusion

This exercisehaswalked you throughthe stepsof writing, compiling,and
runninga portableCORBA application. Most otherexercisewill follow a
similar pattern.
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2.3. Magercise: Dynamic Stock Example

This Magerciseaddsdynamic creationof stock objectsto the previous
stocksener.

Educationaboal(s):

« Learnaboutfactoriesn asimpleCORBA application.

Prerequisites

StockExample(page4?2)

SkeletonFiles

» stock.idl
 StockRactorylmpl.java
 Stockimpl.java

» DynamicStockSermr.java

« DynamicStockClient.jza

Solution
Thefollowing Java sourcdfilesrepresena solutionto this Magercise:

« stock.idl
 StockRactorylmpl.java

 Stockimpl.java
« DynamicStockSemr.java

» DynamicStockClient.jza

Intr oduction

In this Magerciseyou will add a factory interfacewith a single create
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operationto the stockIDL file, implementit, generatelava codefrom the
IDL file andthencompileandrunthedistributedstockapplication.

This Magercisecan be completedusing either Sun’s Java IDL ORB or
InprisesVisiBroker 3.x for Java. Noteson theseproductsareavailable:

e SunJavalDL ORB Implementation (page32)

Inprise VisiBroker for Java (page34)

If youareusingthe Java 2 platform,seethenoteson Using VisiBroker with Java 2 (page35).

Perform the following tasks:

1.

[ Modify IDL file] FirsteditthelDL file. The StockObjectsnodule
in the IDL file definesthe interfaceto a stock object. But thereis
currentlyno way for a client to createstock objects. You needto
addanotherinterface StockFactory  thathasa singleoperatiornto
createa stockandreturnareferenceo the createdstock. Thecreate
operationshouldtake two string parameters:one giving the stock
symbolandtheothergiving a descriptionof thecompayy.

[ Run IDL Compiler] At thecommandine,runthelDL compilerto
generatdavacodefrom thelDL file.

SunJavalDL idltojava -fno-cpp  stock.idl
Inprise VisiBroker | idl2java  stock.idl

[ Compilethe generatedJava codd Now compilethegeneratedava
codeusingthe standardJava compiler Compileit in the generated
StockObjects  directory

SunJavalDL javac *.java
Inprise VisiBroker | vbjc *java

[ Examine the generatedJava fileg All thefileswill be generated
intotheStockObjects  directorybecauséhelDL file definesamod
uleStockObjects(Thepurposef eaclfile isdescribedn moredetail
in the coursenotes(page20).) Look carefullyatthefile StockFac -
tory.java - -thisistheinterfacethatyouwill havetoimplement.
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[ Implement the stockfactory] Theskeletoncodefile we have given
you, StockFactorylmpl.java hasmost of the implementation
youwill need.To finish,addabodyto themethodcreate_stock

[ CreateServer Clasg Now look at the file DynamicStockServ -
erjava .Thisclasssajavaapplicationthatstartsuptheorb,instar
tiatesa StockFactorylmpl instanceconnectst to the ORB, and
printsout a stringifiedreferenceo it. Thereis nothingfor youto do
exceptlook atthefile. Look carefullyateachline.

[ Create Client Clasq In the file DynamicStockClient.java ,
youwill find codeto instantiateheorb,readin astringifiedreference
to the remotefactory andcall the create_stock  operationon it.
Again, thereis nothingfor you to do exceptlook at the file. Look
carefullyateachline.

[ Compilethe program] Now compiletheprogramusingthestandard
Javacompilet

SunJavalDL javac  -classpath . *java
Inprise VisiBroker | vbjc *java

[ Run the Server program] Thesenerneedgorunasaseparat@ro-

cess.In DOS/Windows,youwill usethestart command.In UNIX,

youwill usethe& (ampersand-heSeneroutputsanlOR (or stringk

fied referencejo afile andto the consolefor the Stockfactoryobject
it creates.Thenameof thefile is passedsthefirst algumentto the
sener. Torunthesener, usethenormaljava command.If youare
usingVisiBroker, you canusethevbj commandnstead.vbj isjust
likejava , exceptit setsupthe CLASSFATH variablesautomatically
Puttingit all together:

SunJavalDL java -cp . DynamicStockServer
stockfactory.ior

Inprise VisiBroker | vbj DynamicStockServer stock -
factory.ior

[ Run the Client program] Theclientreadghestringifiedobjectref-
erenceof thestockfactoryobjectcreatedy yoursener. An file con
tainingthestringifiedobjectreferencas passedsthefirst agument
to theclient. The secondandthird agumentpassedo theclientis
thestocksymbolandcompaly descriptiorof the stockto becreated.
Notethefollowing commandsreeachonasingleline.
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SunJavalDL java -cp . DynamicStockClient
stockfactory.ior gii "Global
Industries Inc."

Inprise VisiBroker | vbj DynamicStockClient stock -
factory.ior gii "Global Indus -
tries  Inc."

11. [Kill the Server] Don't forgettokill thesener.

Conclusion

This Magercisehas walked you through the stepsof adding dynamic
distributedobjectcreationby meansf a factoryobject. As you probably
obsenred,afactoryobjectis justlike any otherCORBA object.
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2.4. Magercise: A MessageBox

In this Magerciseyou will createthe implementatiorclassfor anIDL in-
terface.

Educationaboal(s):

» Learnhow towrite interfaceimplementatiorclasses.
» Callmethodson adistributedobject.
» Throw andcatchCORBA UserExceptions

This Magerciseis meantfor usewith the VisiBroker for Java ORB from
Inprise.

Prerequisites

StockExample(page4?)

SkeletonFiles
» messageBox.idl
« MBClient.java
» MBSenerjava

« MessageBoxImpl.jz&a

Solution
Thefollowing Java sourcdfilesrepresena solutionto this Magercise:

* solution/messageBox.idl
» solution/MBClient.jaa
« solution/MBSerer.java

* solution/MessageBoxIimplya
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Intr oduction

Theapplicationin thisMagercisds a simplemessagéox, likeatelephone
answeringnachine.TheMessageBointerfacehasanoperatiorfor leaving
messagegnotheifor theownerto getthemessagegsndanattributefor set
ting thereplythatis sentoutwhenamessages left. HereisthelDL file:

module MessageModule {
typedef  sequence<string> MessageSeq;

interface MessageBox {
attribute string reply;

string leaveMessage(in string msg)
raises  (boxFull);

MessageSeq getMessages();

h

Yourtaskisto createa MessageBoxImpl classoimplementhisinterface.
Youwill alsoaddmethod¢otheMBClient classtotestyourMessageBox -
Impl .

Perform the following tasks:

1. FirstgeneratehelDL file.

2. Examine the generated Java interface in MessageMod-
ule/MessageBox.java . Usingthe given skeletonfile, Message -
BoxImpl.java ,implementthe necessarynethods.Don’t forgetto
addaconstructor It shouldtake astringargumentasanameandcall
the superclassonstructotto setthe nameof the object. Notice how
thesequencés generatedNo MessageSeq classis createdjnstead
youusetheJavatypeString[] . Thereare however, helperandhold
erclassegeneratedor MessageSeq.

3. Modify the MBServer classto instantiatea MessageBoxImpl
with a nameof your choosing.Rememberyou wantthisnameto be
uniqueto avoid conflictswith otherORBson your network.

4. LookattheMBClient sourcecodeprovidedfor you. Make sureyou
understandhow thecommand-lingparameterareparsed.Theusage
of MBClientis:
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vbj MBClient servernane command param

vbj MBClient servernane leave nmessage

vbj MBClient servernane reply reply-nmesssage
vbj MBClient servernane get

5. Finishtheskeletonversionof MBClient by addingcodeasspecified
bythecomments.Youshouldcallthereply settetto setanappropri
atereply, call leaveMessage to leave somemessagesndretrieve
your messagessinggetMessages sothey canbeprintedout.

6. Now compiletheprogramusingvbjc .

7. Runthesener: start vbj MBServer . Checkthatit is running
ok.

8. Runtheclient: vbj MBClient servername conmand param
Checktheoutputof yourprogram.Seetheexpectedehaviorsection
for moredetailonthe correctoutputfor your program.

If youhappeno have multiplemachines;untheprogranoneachand
leave andretrieve messagesn theothermessagé&oxes.
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2.5. Magercise: Writing Callbacks

This Magerciseshavs how to createa pair of distributed objectsthat
communicatavith eachotheraspeers.

Educationaboal(s):

« Write codeto instantiatdORB-avareobjects.

« Createcallbackdrom onedistributedobjectto another

Prerequisites

StockExample(paged?)

SkeletonFiles
 pingpong.idl
 PingObjectimpl.jaa
» PongObjectimpl.jea
» PingSererjava

« PongSererjava

Solution
Thefollowing Java sourcdfilesrepresena solutionto thisMagercise:
« solution/pingpong.idl
« solution/PingObjectimpl.jza
« solution/PongObjectimpl.ja
« solution/PingSersr.java

« solution/PongSeer.java

Intr oduction
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Unlike a client/serer systemthe objectsin CORBA applicationarepeers:
noneis intrinsically more importantthan ary other You may decideto
designyour programusingvariouskinds of Client/Sener metaphorsbut
thatdecisionis yoursto make. The ORB just seesobjectscommunicating
with eachotherover a network.

In thisMagercisdhereis a pair of peerobjectsPingObject andPongOb-
ject ,for whichJavaimplementationbave alreadybeenwritten: PingOb -
jectimpl  andPongObjectimpl . Their behaior is suchthatwhenthe
PingObject is pinged,it pongsthe given PongObject . WhenPongOb-
ject ispongedijt returnsthefavor by pingingthegivenPingObject . To
keepthingsfrom gettingout of hand,the PingObject  keepstrack of the
numberof timesit hasbeenpinged,and stopsafter a maximumnumber
of pings.

Your taskis to createtwo Java classesPingServer and PongServer
whosemain methodswill instantiateeithera PingObject  or a PongOb-
ject respecitrely, andcall the appropriatemethodgo startthe pingsand

pongsgoing.

Perform the following tasks:

1. Firsttakealook atthelDL file, pingpong.idl , andgeneratét.

2. Examinethe two implementationclassespPingObjectimpl and
PongObjectimpl  to seehow they work andhow to usethem.

3. Using the skeletoncodefile as a starting point, modify the class
PingServer to addall the codenecessaryo startup the ORB and
BOA, createa PingObject instancesetthe maximumnumberof
pings,etc. Therearecommentdo guideyourway. Be sureto pick a
uniquenamefor your PingObject  instance.

4. Now fill outthePongServer class. Thecodeneededherewill be
very similar to that for PingServer , but you will alsoinitiate the
ping-pongexchange.

5. Compileyourprogramandrunit to seewhathappens.

Conclusion

Thetiming informationprintedoutwhenthe solutionis run givesyou some
ideaof thelateng involved whencalling methodson a distributedobject.
For extra credit,you canmodify theimplementatiorclasse$o print outthe
time differencebetweempingsandpongs.
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Appendix A

About Magercises

A Magerciseis aflexible exercisedesignedo provide helpaccordingo theneedsf thestudent.
For example,somestudentswill simply completethe exercisegiven the informationandthe

tasklist in the Magercisebody; somestudentsmay wanta few hintswhile othersmaywanta

step-by-steguideto successfullgompleteaparticulaiMagercise Studentsnayuseasmuchor

aslittle helpasthey needperMagercise.Moreover, sincecompletesolutionsarealsoprovided,
studentxanskip afew Magercisesindstill beableto completefuture Magercisesequiringthe

skippedones.

The Anatomy of A Magercise

EachMagercisehasalist of ary prerequisittMagercisesalist of skeletoncodefor youto start
with, links to necessarAPl pagesandatext descriptiorof theMagercisegoal. In addition the
following informationis availablevia five buttons:

» Expected behavior: Launchesan applet illustrating the desired behaior from
your applet.

« Table of contents Brings up the table of contentsfor the coursenotesandthe list
of magercises.

« Help: Givesyou helpor hintsonthecurrentMagercisganannotatedolution).
» Solution: The< applet > tagandJavasourceresultingin theexpectedbehaior.

» API Documentation A link directlyto theonline API documentation.

MagerciseDesignGoals

Therearethreefundamentaimagerciseypes:

"Blank screen”
Theprogrammers confrontedwvith a"blankscreen”|.e.,theprogrammecreateshe
entiredesiredunctionality

Extension
The programmerextends the functionality of an existing, correctlyworking
program.
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Repair
Theprogrammerepairsundesirabléehaior in anexisting program.

Where possible,the programmer shall be relieved from chores that are irr elevant or
unrelatedto the techniqueor conceptunder examination

Wherereasonableg commonthr eadshall run thr oughthe magercisesfor eachlab section.

Giventhe constraintof thetechniqueor conceptunderexaminationthe magercisesshall be
madeasinterestingor usefulaspossiblewithout presentinganoverly-comple programming
problemto the student.

Magercisesshall executevia the webunlessa particularconceptelatedto non-webexecution
is requiredor the browser doesnot supportthe capabilitiesyet. In addition,magerciseshat
mustaccessdava featuresor library elementgausingweb securityviolationsarenot executed
ontheweh
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