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Eden Overview

Edenis aGroupCommunicationServices(GCS)

It hasbeendevelopedwith fault-tolerancein
mind,andto beintegrated/coupledwith a
commercialORB.

It hasbeendevelopedusingJava1.2,andis
dividedinto two mainpackages:

Eva : aneventbasedarchitecturefor building
high level protocols
Adam: theGCSpackageitself thatrelieson
anGenericAgreementFramework (GAF)
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Eva

anEventBasedArchitecture

for

Building High Level Protocol

Eden: a ConsensusBasedGroupCommunicationSystem– p.3/??



Motivations

Building distributedalgorithmsis adifficult task.

Most of theprotocolsdescribedin theliterature,
arewrittenwith a reactivemodelin mind.

Thealgorithmis decomposedinto
autonomoustasks
Eachtaskcansendmessages,reactto the
receiptof amessage,theexpiry of a timeout.
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Eva Main Features Overview

EventBasedArchitecture

This mimicsthewayprotocolarewritten

Efficiency obtainedby thefollowing
technologies:

Eventsaremanagedthroughtheuseof
factories.
Serialization/deserializationof eventsis
tightly coupledwith factories.
Eva supportsthepartialdeserializationof
eventsin orderto testtheir freshness.
Network delayedeventsarequickly garbaged.
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Event Bus Paradigm

Eden: a ConsensusBasedGroupCommunicationSystem– p.6/??



Event Bus Paradigm

Thesystem

Consumer

Producer

Producer
+Consumer

Eden: a ConsensusBasedGroupCommunicationSystem– p.6/??



Event Bus Paradigm

Productionof anevent

Consumer

Producer

Producer
+Consumer

Eden: a ConsensusBasedGroupCommunicationSystem– p.6/??



Event Bus Paradigm

Productionof anotherevent(1)

Consumer

Producer

Producer
+Consumer

Eden: a ConsensusBasedGroupCommunicationSystem– p.6/??



Event Bus Paradigm

Productionof anotherevent(2)

Consumer

Producer

Producer
+Consumer

Eden: a ConsensusBasedGroupCommunicationSystem– p.6/??



Event Bus Paradigm

Consumptionandtreatmentof thefirst event

Consumer

Producer

Producer
+Consumer

Eden: a ConsensusBasedGroupCommunicationSystem– p.6/??



Event Bus Paradigm

This firestheproductionof anevent

Consumer

Producer

Producer
+Consumer

Eden: a ConsensusBasedGroupCommunicationSystem– p.6/??



Event Factories

Most of thetime,eventshaveshortlifetime.

Wedonotmasterthebehavior of theinternalGC
of theJVM.

It is betterto rely onourown memory
managementsystem.
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Network Integration

Thebuseventarchitectureis basicallylocal.

However, it needsto beextendedby somemean
to thenetwork

To leave theprogrammerthechoiceof its
network protocol,we havechosento integratethe
network by themeanof two specials
consumer/producer:

A genericconsumerof eventsthatareto be
sentover thenetwork, callednotifier.
A genericproducerof eventsthatareto be
receivedfrom thenetwork, calledlistener.
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Network Integration

Thereexits multiple instantiationsof notifiersand
their associatedlisteners:

UDP
UDP multicast
TCP

Thecombinationof factoriesand
serialization/deserializationof eventsis
problematic(becauseof Java)
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Network Integration

Factory

Factory

Network medium

Producer Consumer

Notifier Listener
Java demarshalling
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Hierarchical Marshalling

EventoughEva is structuringtheprotocolsas
graphs,thetraditionalprotocolstackoften
reappears.

Indeed,it is very currentthatsomeeventsgoes
througha chainof producers/consumersbeing
furtherinterpretedateachlevel :

It is thenpossiblefor theeventto bediscarded
atany stageof theprocess,sinceit is tooold.

Or for apartof theeventto bestored,while
waiting for missinginformations.

This pleadsin favor of ahierarchicalstructurefor
events.
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Hierarchical Marshalling
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Hierarchical Marshalling

Eventsthatcanbesentover thenetwork are
providedwith aninterfaceto manage:

Thetreestructureof associatedevents
Theserialisation/deserialisationof a topmost
event(rootof a tree)
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Conclusion about Eva

Eva is aneventbasedarchitecturefor building
high level protocols

It is efficient,while at thesametimemaintaining
easeof use.

It hasbeensuccessfullyusedandintensively
debuggedduringthecodingof Adam.
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anAgreementFramework

for

Building GCS
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Group Communication Services

GroupCommunicationServices(GCS)have
beendevelopedto simplify thecreationof
distributedapplications

They providestrongsemanticsprimitives:
Atomic Broadcastto providea total orderon
thesetof messagesbroadcastwithin the
group
Membershipto trackthechangeof
membershipwithin thegroup
View Synchrony (VS) thataimsat
synchronizingthetwo previousservices,by
determiningthesetof messagesto beordered
beforea view changecantakeplace
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The GAF Framework

GAF framework is thesynthesisof aboutfour
yearsof researchin thefield of agreement
problemsappliedto fault-tolerance.

It is basicallyderivedfrom theoriginalChandra-
Toueg algorithmfor solvingconsensususing
failuredetectors.

However, it hasbeenimprovedto take into
accounta largespectrumof practical
requirements:

Versatility
Efficiency
DynamicalAdaptationto theNetwork
Conditions

Eden: a ConsensusBasedGroupCommunicationSystem– p.18/??



The GAF Framework
GAF framework is thesynthesisof aboutfour
yearsof researchin thefield of agreement
problemsappliedto fault-tolerance.

It is basicallyderivedfrom theoriginalChandra-
Toueg algorithmfor solvingconsensususing
failuredetectors.

However, it hasbeenimprovedto take into
accounta largespectrumof practical
requirements:

Versatility
Efficiency
DynamicalAdaptationto theNetwork
Conditions

Eden: a ConsensusBasedGroupCommunicationSystem– p.18/??



The GAF Framework
GAF framework is thesynthesisof aboutfour
yearsof researchin thefield of agreement
problemsappliedto fault-tolerance.

It is basicallyderivedfrom theoriginalChandra-
Toueg algorithmfor solvingconsensususing
failuredetectors.

However, it hasbeenimprovedto take into
accounta largespectrumof practical
requirements:

Versatility
Efficiency
DynamicalAdaptationto theNetwork
Conditions

Eden: a ConsensusBasedGroupCommunicationSystem– p.18/??



The GAF Framework
GAF framework is thesynthesisof aboutfour
yearsof researchin thefield of agreement
problemsappliedto fault-tolerance.

It is basicallyderivedfrom theoriginalChandra-
Toueg algorithmfor solvingconsensususing
failuredetectors.

However, it hasbeenimprovedto take into
accounta largespectrumof practical
requirements:

Versatility
Efficiency
DynamicalAdaptationto theNetwork
Conditions

Eden: a ConsensusBasedGroupCommunicationSystem– p.18/??



The GAF Framework
GAF framework is thesynthesisof aboutfour
yearsof researchin thefield of agreement
problemsappliedto fault-tolerance.

It is basicallyderivedfrom theoriginalChandra-
Toueg algorithmfor solvingconsensususing
failuredetectors.

However, it hasbeenimprovedto take into
accounta largespectrumof practical
requirements:

Versatility

Efficiency
DynamicalAdaptationto theNetwork
Conditions

Eden: a ConsensusBasedGroupCommunicationSystem– p.18/??



The GAF Framework
GAF framework is thesynthesisof aboutfour
yearsof researchin thefield of agreement
problemsappliedto fault-tolerance.

It is basicallyderivedfrom theoriginalChandra-
Toueg algorithmfor solvingconsensususing
failuredetectors.

However, it hasbeenimprovedto take into
accounta largespectrumof practical
requirements:

Versatility
Efficiency

DynamicalAdaptationto theNetwork
Conditions

Eden: a ConsensusBasedGroupCommunicationSystem– p.18/??



The GAF Framework
GAF framework is thesynthesisof aboutfour
yearsof researchin thefield of agreement
problemsappliedto fault-tolerance.

It is basicallyderivedfrom theoriginalChandra-
Toueg algorithmfor solvingconsensususing
failuredetectors.

However, it hasbeenimprovedto take into
accounta largespectrumof practical
requirements:

Versatility
Efficiency
DynamicalAdaptationto theNetwork
Conditions

Eden: a ConsensusBasedGroupCommunicationSystem– p.18/??



The GAF Framework

GAF usestherotatingcoordinatorparadigmlike
in CT algorithm.

Thealgorithmprogressesby round.

Eachroundis coordinatedby aunique
coordinatordeterminedby theroundnumber.

Thecoordinatortriesto collectamajorityof
estimationsvaluesof thefinal decisionduringthe
round.

In asecondphase,if it hasbeenableto collect
suchamajority, it computesandbroadcasta
proposition.

To becomethefinal decision,thisproposition
mustbereceivedandacknowledgedby a
majorityof processes.

A processthatreceivesthepropositionfrom the
coordinator, retainsit for its new estimation.

To avoid concurrentanddifferentdecisions,each
estimationis taggedwith theroundduringwhich
it wasretained.

Initially, estimationsaretaggedwith .

Wehave improvedtheoriginalCT algorithmby :
We donotuse failuredetectors,instead
weareusingfixeddurationrounds.
This removesthenecessityof reliable
channels,while at thesametime requiringa
goodsynchronizationbetweenclocks.
To relaxthis assumption,weareusinga
window mechanism.
We takeadvantageof thefactthatthe
coordinatorcollectsamajorityof estimations.

It cancomputeamoresignificantproposition
by mixing all theestimationswhenthey are
all taggedwith .
Processesareallowedto proposeempty
values.
As longas,nononemptypropositionfrom
thecoordinatorhasbeenmade,they can
improve their estimations.
We allows theprogrammerto solve multiple
agreementproblemsat thesametime.
To do this,eachdecisiontakenby GAF is a
vectorof subdecisions.Oneentryby
agreementproblemsto solve.
Someof thedecisions,maybeempty
decisions.
This is madepossibleby theprevious
improvementaboutmultiple initial
propositionsandemptypropositions.
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Solving Atomic Broadcast
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Virtual Synchrony

Membershipis ausefulservice,notonly because
it helpstrackingthegroupcompositionchanges,
but alsobecauseit helpsgarbagingold broadcast
messagesthatwerestill storedfor possiblefuture
retransmissions.

However, wealsoneedto synchronizeatomic
broadcastwith membership,to determineeach
time aview changeoccursafterwhichmessage
(atomicallybroadcast)will this changebe
installed.

This is thegoalof Virtual Synchrony (VS).
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Our Implementation of VS

Wemostlyrely on theability of GAF to decide
for multiple agreementproblemsat thesame
time.

Thatmeansthatwehave two agreement
subdecisionsfor eachdecisiontakenby GAF :

A first subdecisionfor atomicbroadcast;
A secondsubdecisionfor membership.

With thissystem,wedonotneedto instantiateas
many GAF objectsasagreementproblemswe
have to solve

This approachsavesmachineresources,andalso
naturallysynchronizemembershipwrt atomic
broadcast.
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Future Extensions

GAF makespossibleto dynamicallyaddand
removeagreementproblemsonwhichdecisions
aretaken.

This makespossibleto have initially only one
agreementfield in decisions.This field wouldbe
usedby Adamto agreeon theorderof
insertion/removing of othersagreement
problems.

In thecurrentimplementation,this is done
staticallyin thecode. Also, it wouldbe
possibleto haveanotheragreementfield, usedto
negotiatetheQoSprovidedby GAF.
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Conclusion

Edenhasbeensuccessfullyinterfacedto two
differentORBsto provideapartial
implementationof FT-Corba:

CommercialORB,orbacus
ResearchORB,orbus,INRIA/SouthEast
Universityof Nanjig (China)cooperation.

OnecanalsouseEdenin astand-alonefashionto
createagroupa replicatedservers.
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