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Abstract

Anincreasingnumberof applicationsare beingdevelopedus-
ing the Jini patternlanguage. TheJini patternlanguage com-
prisespatternspresentin SunMicrosystemsJini technolagy
aswell asotherad hocnetworkingtechnolagies. TheJini pat-
tern language, however; is still evolving The primary areas
of evolutionincludeidentifyingadditional patternsfor ad hoc
networking load balancingandfault tolerance

This paper proposessimple extensionsto the Object
ManagementGroup’s Fault Tolerant CORBA standad (FT-
CORBA) to male it applicableto the Jini patternlanguage.

1 Motivation

Thereis a trend, due primarily to recentadvancesin ad hoc
networking, towardsdevelopingapplicationdasednthe Jini
pattern[1] languageThe Jini patternlanguages anevolving
paradigmcomprisingthe patternausedby ad hoc networking
technologiesuchas SunMicrosystemsJini [2] architecture,
Bluetooth[3] andothers,andthe patternsusedfor load bal-
ancing,performanceptimizations andfault-tolerance.

We proposesimple extensionsto the Object Management
Group’sFault TolerantCORBA standardFT-CORBA) [4] for
it to beincorporatedn the Jini patternlanguage.

This paperis organizedas follows: Section2 providesa
brief overview of the FT-CORBA standard;Section 3 de-
scribesour proposedextensionsto the FT-CORBA standard;
andfinally Sectiond providesconcludingremarks.

2 Overview of the Fault Tolerant
CORBA Specification

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

provide robustsupportfor applicationgequiringhighreliabil-
ity. Thefaulttolerancemechanisnusedto detectandrecover
from failuresis basedon entityredundancyNaturally, in FT-
CORBA theredundanentitiesarereplicatedCORBA objects.
Figure 1 illustratesthe key componentsn the FT-CORBA
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Figurel: TheArchitectureof Fault TolerantCORBA

architecture.All componentshownn in the figure areimple-
mentedasstandardCORBA objects,i.e., they aredefinedus-
ing CORBA IDL interfacesandimplementedusing senants
thatcanbewritten in standardorogramminganguagessuch
asJava,C++,C, or Ada.

The functionality of relevant componentss describedbe-
low.

Inter operable object group references (IOGRs): FT-
CORBA standardizetheformatof interoperabl@bjectgroup
referenceg(IOGR) usedfor a replica group. FT-CORBA



senersregistertheirIOGRswith alookup[5] service.Clients
usethesel OGRsto invoke operationon seners.

ReplicationManager: This componentis responsiblefor
managingeplicaswhichincludescreationandrecovery.

Fault Detector and Notifier: Faul t Detectors are
CORBA objectsresponsibldor detectingfaultsvia eithera
pull-basedor a push-basednechanismFaul t Det ect or s
report faults to Faul t Notifiers. In turn, the
Faul t Noti fi ers propagate these notifications to a
Repl i cat i onManager , which performsrecovery actions.

FT-CORRBA is designedo prevent single points of failure
within adistributedobjectcomputingsystem As aresult,each
componendescribedabore mustitself be replicated. More-
over, mechanismsustbe providedto dealwith potentialfail-
uresandrecovery.

3 Enabling FT-CORBA for the Jini
Paradigm

Serviceoperatingn ad hocnetworking ervironmentssuchas
Jini registerthemseleswith alookup[5] serviceandrequest
aleasg6] indicatingthetime they mustberegisteredwith the
lookupservice.

The FT-CORBA standardn its currentform hasno notion
of aleasewhenareplicagroupis createdand monitoredfor
faults. This shortcomingnakesthe FT-CORPBA standardun-
suitablefor ad hocnetworkswhereservicesaaremobile. Thus,
for the patternsin FT-CORBA to be incorporatedinto the
Jini patternlanguagerequiresextensionsto the FT-CORBA
standard. The extensionswe proposepresere FT-CORBA's
client-sidetransparentailoversin the eventof senerfailures.

In thefollowing sectionswe describawo extensiongo FT-
CORRBA.

Adding Leaseto FT-CORBA Object Group creation We
proposeextendingFT-CORBA to includethe notion of lease
for the monitoredreplica objects. To achieve this, we re-
quire that the Generi cFact ory’s cr eat e_obj ect op-
eration,which createsa replicagroup, additionallyrequesta
leaseindicating the time the replica group should be moni-
toredfor faults. The Repl i cat i onManager will thenin-

structtheFaul t Det ect or sto monitorthereplicasonly un-
til theleaseis valid. Any failuresdetectedeforetheleasehas
expiredwill involverecoreryandclientswill experiencdrans-
parentfailoversasbefore.Otherwisethereplicagroupis con-
sideredo have movedandnorecoveryis attemptedln sucha
situation theclient-sideORBwill recevealeaseExpi r ed

exception.

Extending the IOGR and the ReplicationManager The
IOGR standardizedy FT-CORBA compriseshe interoper
ableobjectreference¢lORs) of individual replicasbelonging
to the replicagroup. We proposeextendingthe IOGR to in-
cludethe IOR of the Repl i cat i onManager . This addi-
tional IOR is usedasa fallbackobjectfor the clientsto reach
in the eventthat a replicagroup’s leasehasexpired and the
grouphasmovedaway.

When a client makes a requestto a sener group
whose lease has expired, the requestwill end up at
the Repli cati onManager since none of the replica
IORs in the IOGR would be valid. In such an event,
the Repl i cati onManager can be programmedto per
form a lookup for the service and possibly a new
Repl i cati onManager who managesthe group. If it
finds a new servicebasedon the propertiesrequestedear
lier by the client, it can createa new IOGR and throw a
LOCATI ONLFORWARD exceptionto theclient-sideORB. The
client canthenstartcommunicatiorwith thenewly foundser
vice. If sucha servicecannotbe located,thenthe client will
recevealeaseExpi r ed exception.

The underlyingassumptionin the abose enhancemenis
thatthe Repl i cati onManager s arenot mobilei.e., they
will typically be hostedon basestations

A variant of this idea would be to have the client-side
ORB do a new lookup for the service if it receves a
LeaseExpi r ed exception.However, this scheméncreases
theclient-sideORB compleity whichis notdesirable.

4 Concluding Remarks

This paperproposegwo extensiongo FT-CORBA to enable
it to be usedin ad hoc networks. Our extensiongresere the
FT-CORBA client-sidetransparentailover features. In ad-
dition, they addresghe mobility issuesof the serviceswhile
providing themfaulttolerance.
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