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1. INTRODUCTION

To reapthe potentialof the Web, mechanismsarerequiredto locateanduseavailable,suit-
ableresources.In [1], a two-level protocolwasintroducedfor that purpose.A first protocol
allows the selectionof an appropriateversionof WOS resources,the WOS RequestProtocol
(WOSRP).Anotherprotocol,theWOSProtocol(WOSP),allows to locateandusedistributed
resources,suchasservices,machines,etc.,in a fault-tolerantmannerover theWeb.

This extendedabstractpresentssomeof thebasicrequirementsfor the implementationof
theseprotocols,usingTCP/UDPastransportationmeans.

2. OVERVIEW OF WOS PROTOCOLS

Thissectionbriefly presentspreviousresultsaboutWOSProtocols.

2.1. WOS Request Protocol

Figures1 and2 illustratehow aWOSclient (aWOSnodein its clientmode)mayuseWOSRP
to obtaininformationaboutotherWOS servers(a WOS nodein its server mode). At first, a
WOSclientwill broadcasta requestto all machinesin its immediatevicinity (thelocalnetwork
wherethemachineis located).Any WOSserver beingableto provide a positive answerwill
respond.In this case,moredetailedrequestsmaybesubmittedto thoseWOSservers. Other-
wise,theWOSclient broadcastsa requestto all themachinesat thenext network level, andso
on (seeFig. 1). Notethatthenetwork levelscorrespondto physicalnetwork levels: local net-
work, network of localnetworks,network of networksof localnetworks,etc.All theresponses
receivedareusedto populatetheWOSclientwarehouse,whichis atfirst emptywhentheWOS
nodeentersWOSNet(the network of all WOS nodes)(seeFig. 2). Registrationto WOSNet
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Figure 1: WOSRP Information Retrieval Strategy
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Figure 2: WOS Server Initialization Mechanism

is implicit. The only requirementnecessaryis that the WOS subsystemhasbeenpreviously
installed(daemon,plug-in,etc.).

WOSRPusesa “pull” philosophy, wherea WOS noderequestsinformation from other
nodesin its vicinity. Thesemessagesmaybe lost without any disruptionof service.Further-
more,WOSnodesmaydecideto propagatethesemessagesto othersites. Eventually, replies
maybereturnedto thenodewhichmadetheoriginal request.

2.2. WOS Protocol

WOSPhandlesthefollowing interactionsbetweenWOSnodes:

1. Setupcommandsto changetheexecutionparametersof a WOSnode.

2. Executioncommandsallowing aWOSclient to useresourcesfrom anothernode.

3. Querycommandsusedby aWOSclient to interrogateanotherWOSnode’swarehouse.

Communicationsareconnectionless.A nodesendsa requestto anothernode. That node
processesthecommandsandsendstheresultsbackto therequestingnode.



2.3. Fault tolerance

In [3], we have studiedapproachesto efficiently locateresourcesin WOSNet. The approach
retainedsearchesfor resourcesonWOSserversusingmultiplesequentialsearchchains.For the
searchto beeffective, eachmachinein every chainmustbereached,until eitherall theWOS
serversin eachchainhave beenvisitedor a WOSserver ableto supplytheresourcesrequired
hasbeenfound.
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Figure 3: Locating Resources in WOSNet

To overcomepotentialcommunicationbreakdowns,Babinet al. [1] suggesttheuseof two
typesof acknowledgmentmessages.Thefirst acknowledgment,thereceptionacknowledgment
(RACK), confirmsproperreceptionof the messageby the next machinein the chain. The
secondacknowledgment,theterminationacknowledgment(TACK), indicatesthateitherall the
WOSserversin thechainwerevisitedor asuitablecandidatewasfound,asshown in Figure3.

3. REQUIREMENTS FOR WOSRP AND WOSP IMPLEMENTA-
TIONS

Althoughthegeneraluseof WOSRPandWOSPis fairly well specified,thereremaina num-
berof tasksto beaccomplishedbeforecompletingtheir implementation.Someof thesetasks
necessitatefurtherresearch.Hereis a list of thesetasks:

� Developmentof a WOSPversionnamingscheme. Presently, WOSRPspecifiesthemax-
imum lengthof a versionname. However, a suitablenamingscheme(namingspace,
namingconventions,nameassignment,distributednamemanagement,etc.) still needs
to be specified. In [1], a namemanagementapproachsimilar to DNS is suggested.In
orderto supporta larger numberof versionnames,a mappingbetweenversionnames
andversionidentifier(similar to thehostnameandIP addressmapping)will berequired.



Thisway, WOSRPmaybeusedfor upto �! #"%$'& ( (*),+.-#-0/#1 ) distinctWOSPversions,which
is morethanenough.

� Definitionof a resourceversionmanagementapproach. In additionto WOSPversions,
otherresourcesin WOSNetarealsoversioned.Versionspacemanagementtools must
alsobedeveloped,basedon thework of Plaice[2].

� Implementationof a warehousemanagementmodule. Warehouseinformationmustbe
structured.An initial datamodelhastobespecified.Thismodelshouldallow for different
typesof resourcesknownandmanagedby theWOSnodeto berepresented,eachresource
potentiallyhaving differentcharacteristics.Furthermore,versionsof theseresourcesmust
bemanaged.ThisincludeWOSPversions.Interfacesto thewarehousehaveto bedefined
to insert,updateanddeleteinformationaboutknown resources.In additionto warehouse
managementtools, informationretrieval interfacesmustbe specified. Theseinterfaces
mustbeflexible andeasilymaintainable.

Thesemodulesare requiredfor a WOS nodeto fully accomplishall its tasksproperly.
However, simplerversionsmaybedevelopedin orderto testthecommunicationmechanisms
betweenWOSnodes.Thedevelopmentof WOSRPmaybeachievedby performingthefollow-
ing tasks:

� Implementingtheinformationretrieval strategyasdescribedin [1] (seeFig. 1).

� Establishingof a WOSPconnectionwith a requestingnode.

In thecaseof WOSP, tasksremaininginclude:

� Implementingtheresourcelocalizationstrategyasdescribedin [3] and[1] .

� Specifyingandimplementingresponsemessagesto WOSPqueries.

The previous tasksassurethat peer-to-peercommunicationsareproperlyhandledat the
WOSRPand WOSPlevel. Thesecommunicationsusethe servicesprovided by lower level
protocollayers(TCPor UDP, IP, etc.).However, this is notsufficient. TheWOSRPandWOSP
aredeveloppedto be usedby WOS managers/modules(seeFig. 4). Therefore,the services
requiredby thesemoduleswill guidethedevelopmentof suitableserviceaccesspoints.
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Figure 4: Interfaces between Protocol Layers
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