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Abstract

Anincreasingnumberof applicationsarebeingdevelopedus-
ing theJini patternlanguage. TheJini patternlanguagecom-
prisespatternspresentin SunMicrosystems’Jini technology
aswell asotheradhocnetworkingtechnologies.TheJini pat-
tern language, however, is still evolving. Theprimary areas
of evolutionincludeidentifyingadditionalpatternsfor adhoc
networking, loadbalancingandfault tolerance.

This paper proposes simple extensions to the Object
ManagementGroup’s Fault Tolerant CORBA standard (FT-
CORBA) to make it applicableto theJini patternlanguage.

1 Moti vation

Thereis a trend,dueprimarily to recentadvancesin ad hoc
networking,towardsdevelopingapplicationsbasedontheJini
pattern[1] language.TheJini patternlanguageis anevolving
paradigmcomprisingthepatternsusedby ad hocnetworking
technologiessuchasSunMicrosystems’Jini [2] architecture,
Bluetooth[3] andothers,andthe patternsusedfor load bal-
ancing,performanceoptimizations,andfault-tolerance.

We proposesimpleextensionsto the ObjectManagement
Group’sFaultTolerantCORBA standard(FT-CORBA) [4] for
it to beincorporatedin theJini patternlanguage.

This paperis organizedas follows: Section2 providesa
brief overview of the FT-CORBA standard;Section3 de-
scribesour proposedextensionsto the FT-CORBA standard;
andfinally Section4 providesconcludingremarks.

2 Overview of the Fault Tolerant
CORBA Specification

TheFaultTolerantCORBA (FT-CORBA) [4] specificationde-
fines a standardset of interfaces,policies, and servicesthat

providerobustsupportfor applicationsrequiringhighreliabil-
ity. Thefault tolerancemechanismusedto detectandrecover
from failuresis basedon entityredundancy. Naturally, in FT-
CORBA theredundantentitiesarereplicatedCORBA objects.

Figure1 illustratesthekey componentsin theFT-CORBA
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Figure1: TheArchitectureof Fault TolerantCORBA

architecture.All componentsshown in the figure areimple-
mentedasstandardCORBA objects,i.e., they aredefinedus-
ing CORBA IDL interfacesandimplementedusingservants
thatcanbewritten in standardprogramminglanguages,such
asJava,C++,C, or Ada.

The functionality of relevant componentsis describedbe-
low.

Inter operable object group references (IOGRs): FT-
CORBA standardizestheformatof interoperableobjectgroup
references(IOGR) used for a replica group. FT-CORBA
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serversregistertheir IOGRswith a lookup[5] service.Clients
usetheseIOGRsto invokeoperationsonservers.

ReplicationManager: This componentis responsiblefor
managingreplicaswhich includescreationandrecovery.

Fault Detector and Notifier: FaultDetectors are
CORBA objectsresponsiblefor detectingfaultsvia eithera
pull-basedor a push-basedmechanism.FaultDetectors
report faults to FaultNotifiers. In turn, the
FaultNotifiers propagate these notifications to a
ReplicationManager, whichperformsrecoveryactions.

FT-CORBA is designedto prevent singlepointsof failure
within adistributedobjectcomputingsystem.Asaresult,each
componentdescribedabove must itself be replicated.More-
over, mechanismsmustbeprovidedto dealwith potentialfail-
uresandrecovery.

3 Enabling FT-CORBA for the Jini
Paradigm

Servicesoperatingin adhocnetworkingenvironmentssuchas
Jini registerthemselveswith a lookup[5] serviceandrequest
a lease[6] indicatingthetime they mustberegisteredwith the
lookupservice.

TheFT-CORBA standardin its currentform hasno notion
of a leasewhena replicagroupis createdandmonitoredfor
faults. This shortcomingmakestheFT-CORBA standardun-
suitablefor adhocnetworkswhereservicesaremobile.Thus,
for the patternsin FT-CORBA to be incorporatedinto the
Jini patternlanguagerequiresextensionsto the FT-CORBA
standard.The extensionswe proposepreserve FT-CORBA’s
client-sidetransparentfailoversin theeventof server failures.

In thefollowing sections,wedescribetwo extensionsto FT-
CORBA.

Adding Leaseto FT-CORBA Object Group creation We
proposeextendingFT-CORBA to includethe notionof lease
for the monitoredreplica objects. To achieve this, we re-
quire that the GenericFactory’s create object op-
eration,which createsa replicagroup,additionallyrequesta
leaseindicating the time the replica group shouldbe moni-
toredfor faults. TheReplicationManager will thenin-
structtheFaultDetectorsto monitorthereplicasonly un-
til theleaseis valid. Any failuresdetectedbeforetheleasehas
expiredwill involverecoveryandclientswill experiencetrans-
parentfailoversasbefore.Otherwisethereplicagroupis con-
sideredto havemovedandnorecoveryis attempted.In sucha
situation,theclient-sideORBwill receiveaLeaseExpired
exception.

Extending the IOGR and the ReplicationManager The
IOGR standardizedby FT-CORBA comprisesthe interoper-
ableobjectreferences(IORs)of individual replicasbelonging
to the replicagroup. We proposeextendingthe IOGR to in-
cludethe IOR of theReplicationManager. This addi-
tional IOR is usedasa fallbackobjectfor theclientsto reach
in the event that a replicagroup’s leasehasexpired and the
grouphasmovedaway.

When a client makes a request to a server group
whose lease has expired, the request will end up at
the ReplicationManager since none of the replica
IORs in the IOGR would be valid. In such an event,
the ReplicationManager can be programmedto per-
form a lookup for the service and possibly a new
ReplicationManager who managesthe group. If it
finds a new servicebasedon the propertiesrequestedear-
lier by the client, it can createa new IOGR and throw a
LOCATION FORWARD exceptionto theclient-sideORB.The
client canthenstartcommunicationwith thenewly foundser-
vice. If sucha servicecannotbe located,thentheclient will
receiveaLeaseExpired exception.

The underlyingassumptionin the above enhancementis
that theReplicationManagers arenot mobile i.e., they
will typically behostedonbasestations.

A variant of this idea would be to have the client-side
ORB do a new lookup for the service if it receives a
LeaseExpired exception.However, this schemeincreases
theclient-sideORBcomplexity which is notdesirable.

4 Concluding Remarks

This paperproposestwo extensionsto FT-CORBA to enable
it to beusedin ad hocnetworks. Our extensionspreserve the
FT-CORBA client-sidetransparentfailover features. In ad-
dition, they addressthe mobility issuesof the serviceswhile
providing themfault tolerance.

References
[1] Erich Gamma,RichardHelm, RalphJohnson,andJohnVlissides, De-

signPatterns:Elementsof ReusableObject-OrientedSoftware, Addison-
Wesley, Reading,MA, 1995.

[2] Sun Microsystems, “Jini Connection Technology,”
http://www.sun.com/jini/index.html, 1999.

[3] Bluetooth Consortium, “Bluetooth Wire-
less Technology Specification v1.0 Core,”
http://www.bluetooth.com/developer/specification/core 10 b.pdf, 1999.

[4] ObjectManagementGroup, Fault Tolerant CORBA Specification, OMG
Documentorbos/99-12-08edition,December1999.

[5] Michael Kircher andPrashantJain, “Lookup Pattern,” in Submittedto
EuroPLoP2000conference, Irsee,Germany, July 2000.

[6] PrashantJainandMichael Kircher, “LeasingPattern,” in PLoP 2000
conference, Allerton Park, IL, August2000.

2


