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Abstract

The executionof distributed apdications involving mo-
bile terminalsandfixedserves conrectedby wirelesslinks
raisesthe needfor hardling networkdiscomections,both
invduntary duringunexpectedconrectionbreakawns,and
volurtary whenthe userwantsto savemong and enegy.
In this paper we investigae howstandad CORBA meda-
nisms(ObjectsBy Value and Portable Interceptas) canbe
usedfor enhacinglegacy CORBA-baseddistributedappli-
catiors in order to suppet volurtary and involuntary dis-
comections We showthat thefirst medanismcanbeused
for handling easilyvoluntay discomectionshy copyingon
the terminal all the data necessaryor running the appli-
cationin a disconectedmode Thesecondmedanismal-
lows also to hande involuntary disconnetions; a switch
betweencomectedmodeand disconmrectedmodecan be
performedranspaertly to theuser

1 Introduction

Wirelesscommunicationsand distributed serviceswill
be of vital stratgic importancein the nearfuture. Right
now, molile handhelddevices suchasPersonaDigital As-
sistants(PDA) are attractinggreatattentionandthe avail-
ability of wireless telecomnunication networks provide
new prospets for client-sener apgicationsandtheir inter
actions. However, software capacitiesof mobile handheld
devices arerathermodest,the comectiity to servicesvia
theInternetis limited andthe nunber of availableservices
is very low compaedto the possibilitiesof homeandper
sonalcomputersconnetedto the Interret via wired links.

Thework preseredin this paperis partof theITEA Vi-
vianproject[2] concerting theopenirg of mokile platforms
for thedevelopmeri of compment-lasedapplicatins. The
corsortiumis compmsedof majoreuroganindustriessuch

as Nokia and Philips, researchinstitutes,namelyHUT in

Finlandand INRIA andINT in France,and providers of
serviceson mohile handheld devices. The objective of Vi-

vianis to provide anadeaateplatform for mokle handteld
deviceswhichwill enalte theproductionof third-party soft-
ware apgications. In that context, we focus on providing
CORBA compliant software suppot for the execuion of
client-sererapplicatiors in adiscomectednanrerin wire-
lesservironments. Two kinds of discomectionsaretaken
into accout: voluntary discomectionsdecidedby theuser
of the wirelesshandheld, and involurtary disconnetions,
asaresultof physicalwirelesscommuricationbrealdowns.
Fromtheuserpointof view, the expectedbendits of volun-
tary disconnetionsare: monegy andenepy savings by re-
ducirg theduratian of wirelessconmunicatiors, possibility
to runtheapplicdion whenno wirelessconrectionis avail-

able(e.g. in a plane) andminimizatian of the prohability

of unexpecteddisconnetions.

The goal of this paperis to investigate how standard
CORBA meclanismscan be usedfor enharing legacy
CORBA-baseddistributed applicatios in orderto support
both volurtary and involuntary disconrectionsin mobile
ervironmens. For illustration and evaluation purpose,we
chosean email browserapplication The structue of the
paperis the following. In Section2 we presentthe email
browserapplicdion andthe extentedfuncionalitiesneeded
for suppoting disconrctionsin awirelesservironme. In
Section3 we discusshow standardCORBA mechaisms
(ObjectsBy Value and Portablelnterceptors)can be used
for suppoting thesefunctionalities. Section4 compaes
our approah with relatedresearchwork, andfinally con-
clusionsandfutureresearcldirectiors aredravn in Section
5. We developeda pratotypeusingthe ORBacusORB [1]
on PortablePCsunde Linux and Windows usingJava,
namelythej dk 1. 3. 1 virtual machire,andoniPAQ us-
ing alsoJava but with the VAMVE virtual machine calledj 9.
All the machiresare equipped with wirelesslEEE 802.11



communicationcards.

2 Example application: Wireless Email

Browser

This section illustrates the adaptatio of an email
browserfor wirelesservironmens. Our email browserof-
fers the basicfunctionalities of well-known software such
asNetscapeMessengepr Microsoft IE. The userhandes
messagesompaedof a bodyanda heacr, itself divided
into anidentifier, the namesof the sendermndthe recever,
asubjectthedateof sendinganda statug(reador unreal).
Themainfundionalitiesprovided by the graphical userin-
terface(GUI) aresending replying to, forwarding, recev-
ing, anddeletingamessageTheadaptatia to disconmected
opeationsis the subjectof the next sections.

In thefirst version of theemailbronvsernamed‘central-
ized”, the GUI is execued into the sameexecution entity
asthe usermailbox object. The mailbox objectplaystwo
roles: (1) themailboxobjectstoresrecevedemails; (2) for
sendig a messagehe GUI sendghe messagéo the mail-
box object, the latter getsthe recever's addressdrom the
mailbax managr objectandforwardsthe messageA sec-
ond executian entity cortainsthe mailbox manag@r thatis
respmsiblefor creating deleting andlocalizing the mail-
box objects.

The secondversion of the email browser named“dis-
tributed is obtainedby separatinghe GUI andthe user
mailbax objectinto differentexecutionentities(cf. figure 1).
The GUI is launcted by the userin the mobile termiral
and comnunicateswith the corresponéhg mailbox object
via wirelesslinks. Sincesomeof the datathat are copies
of the mailbax object’s dataare locally storedwithin the
GUI, thedistribution leadsto the separatia of GUI's oper
ationsinto two grouys: theoperatimsthatonly impactlocal
(GUI's) dataandthe onesthatarecarriedover the mailbox
objed straightafter beingexeaitedby the GUI. A typical
opeationof thefirst group is the opeationchangeSt a-
tus() of the GUI sayingthat a messagéhasbeenread
or unread. In the centralizedversion, the operatim is syn-
chranously performed on the mailbox object. Now, it is
appgied andloggeal by the GUI in orde to avoid gener
ating too mary requests on the wirelessnetwork. At the
next remde opeation execution, for instanceacall tor e-
cei veMessage(), the log of local operatims is trans-
mittedasanargumentandappliedto themailboxobjectbe-
fore the processingf theremoteoperation. So,the effects
of changeSt at us() areseenbefore the effectsof r e-
cei veMessage( ), asin the centralizel version There-
fore, the GUI logs all its local operdions sincethe lastre-
mote opeartion that do not needto be processedemotely

in a synchronausway. Anothe consegenceis thatall the
remde operatimshave astheirfirst agumentanarraycon-
taining the list of local operatims. This designpatternis
rathersimpleandcanapplyto distributedapplicatios that
arepiece-wisedeterninistict [5].

Howeverthequality of thewirelesslink, in orderto load
datafrom the mailbax objectat a corvenien rateandquan-
tity, messagesarereadin two steps:first the headernext
the content. The userbrowsesthe setof heaersandloads
only the desiredcontens. The reasondor this distinction
arethatcortentsareusuallymuchlarger thanheadersand
beingoptimistic, userswill notreadevery contert wheres
they readall theheacbrs. Another way to adaptto thewire-
lesslink is the additionof “collective’” opeationsthatread
anddeletegroupsof messages.g. all theread/unreadmes-
sagesall themessages.

The restof the pager is on the study of how to handle
disconrectionsusingCORBA mectanismsnamelyObjects
By ValueandPortalte Intercepors. Figures2 and3 sketch
thesolutiors designedn thefollowing sectionsBeforethe
disconmection,a copy of the mailbax objectis instantiated
on the mobile termiral. During the discomection,the re-
guestsarelocally senedandloggedby thelocal copy. The
receved messagearealsostoredin theremde mailboxob-
ject for futuredelivety. Whenreconrecting,the loggedre-
guestsareforwarded to the remotemailbox objectandthe
receved messagesre loadedif the userasksfor it. The
GUI is augnentedwith aniconicimagestatingthe current
mock: connetedor disconneted.
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Figure 1. The email browser in the connected
mode .

1The execttion of ea exeaution entity is dividedinto separag inter-
vals by the messagethe entity recaves. Eachinterval is a deteministic
sequene of exeaution, staredby thereceptionof a messagandendel by
the reception of the next messageThe execution within a singleinterval
is compleely determired by the stateat the time the messages recaved
and by the content of the message.The entity may sendary numberof
messagew® otherentities during the stateinterval.[5]
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Figure 2. The email browser in the discon-
nected mode.

|
| |
| Forwarding |
| of the requests
| sent |
|
|
|

MailBox Manager

during !

the disconnection
..................

Mobile Terminal

Server's Host

Figure 3. The email browser during a recon-
nection.

3 Handling disconnections

In thefirst two versiors of theapplicationwirelessemail
browser the GUI canrot contirue its execution whenthe
userclosesthe connetion, for instanceto save morey or
whenthe conrectionis broken. The GUI shouldaccess
local objed that shouldbe a copy cortaining all the state
of the original onethatremainson thewired network or an
emptydefault-statecopy. Therearetwo waysto proceed:
eitherthe userasksthe GUI to malke a local copy of the
remde objectandthendisconrmectsvoluntaily ortheappli-
cationperiodcally updateslocalcopy andswitchegoit in
caseof conrectionfailure. In thefollowing, we develop the
two casesn two distinguishedsolutionsusingtwo differ-
entCORBA meclanismshamelyObjectsBy Value(OBV)
andPortalte Intercepors (PI). Thefirst solutionwith OBV
is developedin Section3.1, the mainissuebeingthe state
transfe of theremde object. Thesecondsolutionis divided
into the following issues:the statetransferof the remde
objed (cf. Section3.1), the moritoring of the conrection
to detectdisconnetions (cf. Section3.2), the transparen
switchingbetweermrmodes(cf. Section3.3), andthe design
of thelocal copy of theremoteobjed (cf. Section3.4).

3.1 Statetransfer

Before presentig the solution using OBV in Sec-
tion 3.12, Section3.1.1 gives a short overview of this
CORBA mechaism.

3.1.1 Short overview of OBV

The concep of OBV was introducedin the CORBA 2.3
standard10]. It enableghe passingof anobjectby value
ratherthanby refererre. The semanticof passingan ob-
jectby valueis similarto thatof standargprogamminglan-
guages. Theclientrecevesasareturnvalueadescriptiorof
thestateof theobjectandanew instancds automaticallyin-
stantiatedvith thatstatewhich hasa separatédertity from
thatonthesenerside.

CORRBA 2.3 introdwcesnen keywords to the Interface
Definition Langwage (IDL): val uet ype, Val ueBase,
customabstract, supports...Wewill presenbnly
partof themhere A valuetyge is anew IDL corstructthat
canbethoudt of asast r uct with inheitanceandmeth-
ods. The valuetype is passeddy value, like the st r uct ,
but cancortain operdions, like thei nt er f ace. An es-
sentialproperty of valudypesis that their implemertation
is local andtheir usedoesnot involve the ObjectRequests
Broker (ORB). They have no Intergperatbe Object Refer
ence(IOR), whichis theway CORBA identifiesremoteob-
jects. An abstract interface allowsto deternine
at rurtime whetheran objectis to be passedy value or
by referewe. An abst ract i nterface cannotbein-
stantiateddirectly. It musteitherbe inheited by a reguar
interfaceor suppotedby avaluetye(usingthesupport s

keyword).

3.1.2 Useof OBV for statetransfer

The impactof the addition of the wirelessmodeto a dis-
tributed legagy applicdion is not negligible but we payed
particdar attentiorto limit it asmuchaspossibldan thelDL

andtheclientcode.

Theabstractnterfacefunctiorality makesit very easyto
addin theclient codea voluntay switch betweeraremote
objectpresenton the sener side and a valuetype copy on
theclientside. Therefore,anabstracinterfacenamedAb-
st ract Mai | Box is definedin thelDL with all theneces-
sarymethod to manipuate messagesThis abstractinter-
faceis thensuppatedby avaluetypenamedval ueMai | -
Box andis inheritedby thereguar interfaceof themailbox
object. The new interfaceprovidestwo new method with
respecto thelegag interface: di sconnect () is called
by the userfor initiating statetransferandr econnect ()
allows to applyto the remoteobjectthe modficationsthat



occuredlocally ontheclient sideduring disconnetion. In
the client cock of the legacy applicatian, the referene to
the remde object mustbe replacedby a reference to the
abstractinterface which cortains a refererce to a remde
objed andto avaludaypeinstancen conrectedanddiscon-
nectedmodesyespectiely.

We now detail the way we perform statetransferfrom
a remde objectto its valuetype copy. In [7], the main
dravbackfoundto the useof OBV for disconrectedoper
ationswasthe mary chargesrequiredon clientandsener
sides.A statefulvaluetype mustdefinein the DL a pulic
datafield for eachstatevariable(pulic datafieldsandat-
tributes)presentin the suppated interface(see[7] p. 66)
andthenimplementthe correspndirg accessoand modi-
fier methals. To overcomethis dravbad, the custommar
shalling facility of OBV requires the valuetype to imple-
mentthe mar shal () andunmar shal () methodsand
to betaggedcust om

In corclusion, the protaype we developed with OBV
satisfieshe requrementsfor voluntay disconmectionwith
limited modficationsin the IDL anda very simpleusein
the client code. Nevettheless the interface musthave op-
eratiors that checlpoint andrestorethe stateof the object.
In the caseof OBV, thisis the operatimsmar shal () and
unmar shal () . In addtion, it is notwell adapedto invol-
untay disconrectionswhereit is necessaryo switch auto-
maticallybetweenwo copesof thesameobject,onethatis
onthesenerandonethatis localto theclient. Thisis dueto
thefactthatavaluetypeis notaddessablevia anlOR since
it is nota CORBA object. Theseaspectsareconsideedin
Section3.3 wherewe investigatea solutionwith portalle
interceptors.
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Figure 4. The hysteresis of the monitoring of
the connection state.

3.2 Connection monitoring

Sinceno entity providesthe information yet, we design
aconrectionmornitor to simulatethe quality of thewireless

when(b<=highDown)/
if(mode=="c’ && !voluntaryDisc)
{disconnect()}
mode="p’ when(b<=highUp)

when(b>highDown) when(b>highUp)/
reconnect()
mode='c’ when(b>highUp)/
when(b<=lowDown)/ if('voluntaryDisc)
mode="d’ {reconnect()}
when(b>lowUp)/ mode="c’
when(b>lowDown) mode="p’

when(b<=lowDown) when(b<=lowUp)/

mode="d’

b stands"bandwidth”
c, p and d stand for "connected", "partially connected" and "disconnected", respectively

Figure 5. The state diagram of the monitoring
of the connection state.

conrection. This monitaing involves a connectio bard-
width monitoranda connetion statemonitoronthemobile
termind. We expecthardvareandsoftware mandactures
providing in sometime a systemcall giving the real bard-
width or signalnoiseratio.

The comectionstatemonita implements an hysteresis
mechaism for smodhing bandvidth variatiors (cf. figure 4
andfigure 5). The hysteresisdefinesthree moces: “dis-
conrected"whentherequests only perfamedby thelocal
copy onthetermiral ; “connected”"whentherequetis only
perfamedby the object on thewired host; “partially con-
nected”when the requestis perfamed by the local copy
thattransmitsthe call to the remoteobject. Sincethelocal
copy does not perfam the operatims whenthe GUI is (di-
rectly) connetedto theremde object,theformeris not“up
to date”,andwhengoing from conrectedto partially con-
nected a statetransferis necessaryWhenthe GUI is dis-
conrectedor partially conrected,the local copy perfams
theopeationsandis “up to date”,excep for messagethat
wererecentlyrecevedby theremoteobject. Theusermust
explicitly call areceve opeationto know if therearenew
messageseceved . Of course,we canadaptthe GUI to
dothatperiodcally. Therefore,thethird modenamed‘par-
tially conneted” is introducedto avoid the “ping-porg ef-
fect” betweerthe two othermodes. Whatwe defineasthe
“ping-pongeffect” occurswhensmall variatiors arond a
valueof thebandwidh imply successie statetransfers.

On diagram4.a, when the value of the bandwidh in-
creasesndis lowerthanl owUp (resp.hi ghUp), themo-
bile terminal is disconmected (resp. partially conrected).
Whenthe value of the bandvidth decreaseandis higher
thanhi ghDown (resp.l owbown), the mobile terminalis
conrected(resp.partially comected) Without diagam4.b,
obsere that therestill exists a risk of “ping-pong effect”
arownd the valuehi ghDown. Thus,whenthe connetion



is in stateF andthebandvidth becaneshigherthanhi gh-
Down, the conrectionstaysbeingpartially conneted up to
thevaluehi ghUp in casethe bandvidth rapidy decreases
agan.

3.3 Transparent switching between modes

Before developing the solutionusing portable intercep-
torsin Section3.32, Section3.3.1givesashortintroduction
to CORBA pottableintercepors.

3.3.1 Short overview of portableinterceptors

“Portable interceptos are hools into the ORB through
which ORB servicescan intercep the normd flow of exe-
cutionof the ORB' [9]. Threetypesof interceporsprovide

eleven intercepion points. Firstly, IOR intercepors give

the applicationan oppatunity to modfy IORs, more pre-

cisely IOR profiles, befae they are exported and seenby

clients. Whenregisteral in anexecuion entity, anIOR in-

tercepor actson every objectcreation. In our work, this

kind of intercepto senesto adda conponern to all pro-

files. The presencef sucha compmentin a prdfile indi-

catesthat the objectbelorgs to an applicationsuppoting

the disconneted mode. In additinn, the compament con-

tainsa CORBA policy objed thatitself includes a bodean
value statingwhethe the objectcanbe copiedon the mo-

bile terminal. Secondly client-sideintercepteos introduce
five interceptio pointsin a request andreply sequene on

theclientside. Two of themintervenebefore asynchronois

or asynchonausreqtestis sentby the ORB. Thelastthree
allow to parsethe reply. nomal (successfi) or excepion,

or otherthannormd andexceptian, beforethe contmol re-

turns to the client. Whenregisterel in an execuion en-
tity, aclient-sideinterceptor actson every requestandreply

regardlessof which typesof compmentsthe IORs have.

Neverthelesswhenthe IOR profile possessethe comyo-

nen “disconrectedmock”, specialtreatmets are applied
(cf. Section3.3.9. Finally, senersideinterceptos define
five otherintercepion points, two on the receptim of re-

guestsandthreeon the sendingof replies. The sener-side

interceptorsarepresentedherefor the sale of compldeness
but arenotusedin the prototype.

Portableinterceporsis the CORBA mecharsm usedby
CORBA servicedo transpaently add extrafunctional ser
vicesto applicatims. In fact, portabbe intercepors arein-
stantiatedandregisteredto an ORB during the creatio of
the ORB wheninvoking the methodORB. i ni t (). This
opeation can be transparen—i.e the sourcecode of the
appication doesnot needto modified.In thefollowing sec-
tion, the solutionfollows the sameapprach.

3.3.2 Transparent switching between modes

We now detailthe way we perfam the transparet switch-
ing betweemmodesusinglOR andclient-sideintercepors.

Whentheseneronthewired hoststartsanlOR intercepor

is registeredatthecreationof theORBs. As aconsegence,
all the remde objects have by default the policy “discon-
nectedmode”. Whenthe GUI starts,an IOR intercepor

anda client-sideinterceor areregisteredat the creationof

the ORBs. The IOR interceptor of theclientis the sameas
thesener'sone.As aresult,local copiesonthe molile ter

minal alsopossesshe policy “disconrectedmode” When
the GUI sendsts first requestto anobjectwhoselOR pos-
sesseshe policy “discomectedmocdk”, a local copy is in-

stantiatedbn the mobile termiral. Likewise, every request
is interceptedand the client-sidereqtest interceptor calls
the connectio statemonita that itself calls the conrec-
tion bandwidh monita (cf. 3.2. Dependhg on the state
chan@sof the conrection,the client-siderequestinterceo-

tor canbuild a CORBA For war dRequest excepion in-

dicatingthe changeof targetlOR andthrow thatexceptia.

The exceqion is automaticly managd by the ORB. The
effectis a transparenswitching of target object: from the
remde objectto the copy on the mohile termiral andvice

versa

In condusion,the protaypewe developedwith Portable
Intereptors satisfies the requiements for transpaent
switchingbetweerconnetedmodeanddisconnetedmode
with no modfications of the IDL and no modificatiors of
the client. In addtion, the curren protdype usesinter
ceptos dedicded to the exanple applicatiom. No much
work needgo bedore to obtaingeneit interceporsby us-
ing the introspectionmechanisnof the Java programning
language. Likewise, becase the switchingis doneby the
ORB throudh the useof CORBA For war dRequest ex-
ceptiors, the local copy cannd be a valuetype, sincea val-
uetype is not managd by the ORB anddoesnot have ary
IOR. Thelastbut not the leastissuewe have to addessin
thenext sectionis the designof thelocal copy launctedon
themobileterminal.

3.4 Design of thelocal copy

In the conrectedmodk, the reqiestsof the GUI aredi-
rectly sentto theremoteobject.Hence the stateof thelocal
copy onthemolile terminaldoesnotevolve. Theadwvartage
of this modeis thatthereis no indirectionandthe stateof
thelocal copy canbeempty thussazing memay. Whenthe
GUI beconespartiallycomectedtheclient-sidereqiestin-
tercepto calls an operatim di sconnect () onthelocal
copy whichin turn callsanopestiondi sconnect () on
theremoteobject. This opertionis similarto theoperaion
di sconnect () in the OBV solution(cf. Section3.12):



it transfes the state. The only differenceis that, now, the
out paraneteris notavaluetypebut anAny.

In the partially conrectedmode,the operatims are exe-
cutedlocally andremotdy. If theprototypeof theopestion
cortainsonly i n paraneters,the operatia is execued lo-
cally first andthenremotelysothatthelocal copy is “up to
date”. If the pratotypecontairs only out paranetersanda
retumn type,theopemrtionis execuedremotelyfirstandthen
locally. The consegenceis thatthelocal copy gets“up to
date” with the dataloadedfrom the remoteobjectbefore
it respouls to the GUI. Regadlessof the prototype of the
opeaation, befae forwardinga request,thelocal copy calls
theconnedion statemonita to know if arecen discomec-
tion hasoccured,in which case the reqiestis loggedand
the opeation perfamedlocally. The mixing of i n, i n-
out, andout parametes anda returnvalueis let asan
opean issuein our first study Another openissueis the sup-
port of CORBA exceptimsthrown by the senersandsent
asrespmsedso theclients.

In the discomectedmode, the opeantionsare exeauted
only locally. If the pratotypeof the operatia contairs only
i n paraneters,the operatim is logged If the protaype
cortainsonly out paranetersandareturntype,whetheror
nottheoperatio is loggeddependson whetherthe stateof
thetargetobjectcharges. The mixing of i n, i nout , and
out paranetersandareturnvalueandthe useof CORBA
exceptionsraisesthe samedifficulties asmentiored previ-
ously, In addition, recallfrom Sectior2 thateveryopeation
hasasits first agumentan arrayrepesentinga log of op-
eratiors thatwerelocal to the GUI. This log is alsoadded
to the log of thelocal copy. Of course this first aggument
is ani n parameteibut doesnot take partin the previous
discussionsFinally, animportant hypothesisof this study
is thattheremde objectcanna beaccessedoncurently by
otherclientswhile the curren clientis disconrected.Thus,
therecondiation is easedandkeptsimple. Thetransition
betweerthedisconrectedmodeandthe partially conrected
mock correspond to thereplayof the opeationslogged by
the local copy. Clearly, the execuion whendisconrected
is not equvalentto an executian while conrected. This is
accepthle providedthatthe stateof the connectim is visu-
alizedby aniconic imagein the GUI.

4 Related work

A numtker of researctprojectsdealwith adaptingexist-
ing applications for wirelessaccessFor a broadsuney on
client-serer compuing in mobileernvironmerts, thereader
canreferto [4].

Outsidethe CORBA context, Odyssg[8] focuseson dy-
namic adaptatio of client-sideapplicatiors to bandvidth

variatians, especiallyfor data-inensve applications (image
viewer or video player) The systemmoritors the avail-
able bandvidth andnotifiesthe application whena signif-
icant chang occurs. The applicationcanthenswitchto a
suitable“fidelity’ (imagequality) level. This concep of fi-
delity is attractive and could be re-usedfor stream-bsed
Vivian apgications andimplemetnted throudh pottablein-
terceptaos in the Vivian prototype. However, Odyssg does
notsuppat discomectedmode, andreqiestsmodfications
to the undelying opeating system(additin of new sig-
nalsandsystemcalls). Again outsidethe CORBA contet,
Rover[6] provides a framework to hardle resouce varia-
tions and discomectionsbetweena mobile termind and
fixedseners. Thetwo key concepsarerelocatablelynamic
object(RDO)andquetedremoteprocedirecall (QRPC).A
RDO:is apieceof codeanddatathatcanbeloaded(copied)
from a sener to theterminalandvice versa. The applica-
tionscontrd thelocationof RDOs,thusenablirg adapation
to availableresouces(e.g. bandvidth or processingpower)
anddisconneted opaations. The QRPCmechaism han-
dlesthe termind-servers communicationsin a transpagnt
way —i.e. remde procalurecallsor repliesaretransmitted
only whenthe network is up. This framework is very flex-
ible andgeneic. However, programmes mustdesignand
codein termsof RDOs, eitherfor new applicatiors or for
specificproxies in orderto suppat legecy applicatiors. In
ourappra@ch,theprogammerstaskis muchreducel, since
thefundional codeof legagy CORBA applicatimsremairs
unchangedwith only afew additiors for suppating discon-
nectiorsto bemade.

In the CORBA contxt, the Wireless CORBA
specification{1], I12[12] and ALICE[7] focus on the
managment of terminal mobility during the execuion
of a distributed applicdion, and thus addess the prob-
lem of hardling short-timediscomections. The goal of
Wireless CORBA is to make the mobility of a wireless
termind transparento the progammer To this end, the
transpat layer providesmechaismsfor detectingnetwork
disconrectionsandmessageetransnissionprovideda new
network conrectioncanbesetupwithin some(short)delay
typically the hardover delay in a cellular infrastructure.
Otherwise,an excepion is raisedthat can be caugh by
the application The Vivian prototype will benefitfrom
the features of Wireless CORBA for handlirg transient
network disconrectionsdueto terminalmolility . However,
long-time discomections(eithervolurtary or involuntary)
are not handlel by WirelessCORBA. II? introducestwo
proxies (one on the terminalandonerunnirg in the wired
network) for makinginvoluntary disconmectionstranspar
entto theuser By contrat, our designdoesnotimply ary
proxy installationin the wired network, andwe provide a
suppat for voluntary discomectedmode. ALICE usesa



praxy too for handing termiral mobility, and provides a
mechanismfor suppoting both involuntary and voluntary
discomections. Sener objectscan be dugicated on the

termiral by the way of the ObjectBy Value mechanism.

As previously explaired, we use the Object By Value
meclanismtoo, but with less modificatiors in the client
cock, becauseby using a custom marshallingno state
varisgblesappeaiin the IDL. In addition,the level at which
discomectionsare handledis different: in ALICE, when
a disconnetion occurs,an exceptia is sentby the ORB
to the client, so that the appopriate code for switching
to disconnecté mode hasto be included in the client ;
in our appoach, discomection events are trappedat the
ORB level throudh the intercepto mechanismso that the
appopriate code is includedin the interceptas, leaving
the legacy application codeunchaiged—i.e. only a few
addtions have to bemade.

In the softwarecompamentscontet, SIRAC[3] proposes
amecharsm for duplicatirg beansfrom anEnterpgise Java
Beanssener to the termiral. Client stubsare exterdedso
thatthe applicationcanswitch betweerstandardnode (ac-
cessingan original beanon its sener) andlocal moce (ac-
cessingthe local copy), accordimg to the value of the cur
rentaccesamode (standrd vs. local). Voluntay andin-
voluntary disconrectionsarehardled throudh two method
(set AccessMode() andget AccessMode()) inher
ited by ary client stub Beancoges are createdthrough
ageneit | oad() metha whichachiesesserializatiorand
transmissionThisapprachis verysimilarto ours(stubex-
tensiors play the samerole asintercepors,| oad() plays
the samerole asthe Objectby Value mechaism) but in a
differentcontet: Enterpise Java Beansvs. CORBA.

5 Conclusion and per spectives

We have shown is this paperthat standardCORBA
meclanismscan be usedfor enhawring legagy CORBA-
basedlistributedapplicatiors in orde to supprt bothvol-
untay andinvoluntary disconrectionsin wirelesserviron-
ments. The ObjectsBy Valuemechaism helpsat answer
ing the requilementsof volurtary disconrections,through
a very simple usein the client codeandlimited modifica-
tionsto the DL of thelegagy application The Portableln-
terceppors mechanisnremovesthe limitations encaintered
with OBV. It allows to hande both volurtary andinvolun-
tary discomections.Moreover the lattermodeis suppated
transpaently to theuserwith nomodficationneededn the
legecy codeontheclient sideandwith minor modificatiors
on the sener side. As anillustration of how to usethese
meclanismswe have implemernteda simplewirelessemail
browserby adaptinga CORBA-basedvebbrowserapplica-
tion.

Whereasthesefirst results appea as promising, the
amount of work neeadfor adaptingalegacy apgicationfor
suppoting discomectedmocdesis still important. We are
currently working on further minimizing the modfications
needd to thelegacy code.Futurework will focusonamore
detailedevaluatian of the ObjectBy ValueandPortalte In-
tercepto mecharsms,with respecto thefollowing criteria:
legag/ codepreseration, transparecy towards theapplica-
tion, genercity and periormarce compaison focusingon
theinducel overhead.Moreover, in the current impleman-
tation, the calculation of thebandwdth is simulated.Hard-
ware and software mandactures shoud provide in some
time a systemcall giving the real bardwidth. Finally, the
designof the local copy installed on the mobile terminal
leavessomeopenissues Section3.4 of the papercontairs
alist asastartingpointfor further researcldirectiors.
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