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LimitationsofJavaforWorldwideComputing

�passiveobjects

�sharedmemory

�synchronouscommunication

�non-universalnaming

�onlyprimitivesynchronizationmechanisms
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   standardO
utput<

−
print("W

orld");

   standardO
utput<

−
print("H

ello ") @

behavior H
elloW

orld {

  void act(){

   }

}
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Actor(Agent)Model(continued)

Actormobilityissimplerthanobjectmobility:

�distributedmemory

�universalnaming

Coordinationofactorsinworldwideopensystemsremainsdifficult.

�non-blocking,asynchronouscommunication

�inherentconcurrency–threadsareencapsulatedinobjects
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WorldwideComputingArchitecture

TheWorld-WideComputerconsistsofconcurrent,distributed,andmobile
UniversalActors.

�Universalnamingstrategy

�Run-timesupport:Theaters

�Remotecommunicationprotocol

�Migrationsupport

�Preliminaryperformanceresults
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NaminginWorldwideComputing(Requirements)

Themaingoalsofnaminginworldwidecomputingaretoprovide:

�platformindependence–namesshouldappearcoherentonallnodes
independentlyofunderlyingarchitecture

�scalabilityofnamespacemanagement

�transparentactormigration

�opennessbyallowingunanticipatedactorreferencecreationandprotocols
thatprovideaccessthroughnames

�bothhumanandcomputerreadability
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UniversalActorNamingProtocol

TheUANPdefineshowtointeractwiththeWWCNamingService.Similarlyto
HTTP,UANPistext-based,andincludesmethodsforthefollowingactions:

MethodParametersAction

PUTrelativeUAN,UALCreatesanewentryinthedatabase

GETrelativeUANReturnstheUALentryinthedatabase

DELETErelativeUANDeletestheentryinthedatabase

UPDATErelativeUAN,UALUpdatestheUALentryinthedatabase

Anactor’slocationcanbecachedforfasterfutureaccesses.
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RemoteCommunicationinWorldwideComputing
(Requirements)

Themaingoalsofaremotecommunicationprotocolinworldwidecomputingare
toprovide:

�asynchronous,non-blockingcommunication

�aninterfacetothenamingservicefortargetactorlocation

�dataandcodemobility
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ProposedSolution:RemoteMessageSendingProtocol

�RMSPdefineshowanactorsendsamessagetoanyotheractorinthe
World-WideComputer

�RMSPisobject-based,andincludessupportformessageserialization,and
actormigration

�transparentprogramminglanguagesupportforsendingmessagestolocal
andremoteactors
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MigrationinWorldwideComputing(Requirements)

Themaingoalsofmigrationinworldwidecomputingaretoprovide:

�bothfine-grainedandcoarse-grainedmobility

�actorreferenceupdatingformoreefficientlocalcommunication

�consistencyprotocolsforsharedmemory.

Sinceactorsdonothavesharedmemory,actormigrationissimplerandmore
efficientthanobject/threadmigration.
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ActorMigration

BeforemigrationofactormfromTheater1toTheater2,itsreferencestoactorsb
andcareremote,whileitsreferencetoactoraislocal.
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ActorMigration(continued)

Aftermigrationofactorm,itsreferencetoactorabecomesremoteandits
referencetoactorbbecomeslocal.Itsreferencetoactorcremainsunchanged.
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World-WideComputerTestbed

MachineNameLocationOS-JVMProcessor

yangtze.cs.uiuc.eduUrbana,IL,USASolaris2.5.1-JDK1.1.6Ultra2

vulcain.ecoledoc.lip6.frParis,FranceLinux2.2.5-JDK1.2pre2PII,350MHz

solar.isr.co.jpTokyo,JapanSolaris2.6-JDK1.1.6Sparc20

TimeRanges(withSALSA0.3.2)

Localactorcreationtime386�s

Localmessagesendingtime148�s

LANmessagesendingtime30-60ms

WANmessagesendingtime2-3secs

LANactormigrationtime150-160ms(minimalactor)

LANactormigrationtime240-250ms(actorwith100Kbofdata)

WANactormigrationtime3-7secs(minimalactor)

WANactormigrationtime25-30secs(actorwith100Kbofdata)
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SALSAHelloWorldExample

modulehelloworld;

behaviorHelloWorld{
voidact(Stringarguments[]){

standardOutput<-print("Hello")@
standardOutput<-println("World!");

}
}
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JoinContinuations
�Ajoinstatementallowstoprovideasynchronizationbarrierformultipleactor

computationsintoasinglecontinuation:

join(a1<-m1(args),a2<-m2(args),...)@customer<-n;

join(actorArray<-m())@customer<-n;

Forexample:

join(author1<-writeChapter(1),author2<-writeChapter(2))@
editor<-review@publisher<-print;

willonlysendthemessagereview(token)totheeditorwhenboth
authorshavefinishedwritingtheirchapters.Thetokenpassedasan
argumentisanarraycontainingthereturnvaluesofthemessagesinsidethe
joinstatement.
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UniversalActorNaminginSALSA

behaviorAgent{

voidprintItinerary(){...}

voidact(String[]args){
Agenta=newAgent();
try{

a<-bind("uan://yangtze.cs.uiuc.edu:3030/agent",
"rmsp://yangtze.cs.uiuc.edu:4040/agent");

}catch(Exceptione){
standardOutput<-println(e);

}
}

}
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RMSPandActorMigrationinSALSA

Gettingaremoteactorreferencebynameandsendingamessage:

Agenta=newAgent();
a<-getReferenceByName("uan://yangtze.cs.uiuc.edu/agent")@
a<-printItinerary();

Gettingthereferencebylocation:

Agenta=newAgent();
a<-getReferenceByLocation("rmsp://yangtze.cs.uiuc.edu/agent")@
a<-printItinerary();

MigratinganagenttoaremoteWWCTheater:

Agenta=newAgent();
a<-getReferenceByName("uan://yangtze.cs.uiuc.edu/agent")@
a<-migrate("rmsp://vulcain.ecoledoc.lip6.fr/agent");
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LinesofCodeComparisonforMulticastProtocols

FoundrySALSAJava

SharedCode401034

BasicMulticast14627115

AcknowledgedMulticast6021134

Group-knowledgeMulticast7324183

TOTAL31982466
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JoinContinuationCodeGeneration

m1
m2

mn

n(tokens);

ack

ack

ack

jda a

process();

a

join ( a1<-m1(),
         a2<-m2(),

12n

         a3<-m3(), ... ) @ cust<-n;

cust

src
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