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Abstract—

Advancesin the Internet and telecommunications technologies have
spurred many reseach efforts in Internet-basedunified communication
systemswhich integrate heterogeneousievicesand networks (PSTN, cellu-
lar networks, or the pager networks). Nonethelessthesesystemdack sup-
port for a systematic,easy flexible way of customizingand creating sewices
at the systemlevel aswell asat the userlevel. In this paper, we presentsuch
a sewice creation model by exposinga limited setof primiti vesfrom a call
modelthat is network and device independent. Our model and framework
not only supports the traditional telephony call sewiceseasily but alsoen-
ablesnovel waysof creatingthird party sewicessuchasapplication-specific
billing sewices.
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|. INTRODUCTION

Rapidadvancesn telecommunicationandinternettechnolo-
gieshave enabledpowerful meansof communicationghrough
heterogeneouslevices such as telephones,cellular phones,
pagersPCs,andPDAs thataccesgliversenetworkssuchasthe
PublicSwitchedTelephonéNetwork (PSTN),cellularnetworks,
pagernetworks and the Internet. Personalizedand integrated
useof theseheterogeneousevicesandtheservicegprovidedby
their networks(e.g.,redirectall incomingcommunicatiorto my
e-mailwhen| amin a meeting)is in greatdemand;and have
spurredmary researcleffortsin Internet-basednifiedcommu-
nication systems. Thesesystemsintegrate heterogeneoude-
vices and networks by having both control and datatransport
of a communicatiorsessioron top of the Internet,using gate-
waysto interwork with accessetworks, performingsignaling
translation,and data streampacletizationand transformation.
Nonethelessserviceintroductionand implementationin such
systemsare still immaturein lacking a userfriendly and sys-
tematicservicecreationmodel. The servicesin questionhere
referto communicatiorcontrol andredirectionservicesallow-
ing usersto expresswhenthey wantto be reachedn whatde-
vicesunderwhatcircumstances.

In this paper we presenta servicecreationmodelandframe-
work thatenablesarbitrary customizatiorof the basiccommu-
nicationprocessandeasythird party servicecreationin a uni-
fied communicatiorsystem.Our basiccommunicatiorprocess
generalizeshe traditional basic telephonecall model, which
is a two-party telephonecommunicationto a multi-endpoint,
invitation-baseccommunicationvheremultiple heterogeneous
endpointscan participatein the samecommunicationsession;
andthesessiorparticipationis achiezedthroughinvitation from
the existing communicatingendpointdn the session.

We have identified the following goalsand requirementsn
our design:

« Simplicity and userfriendliness. The service creation

procesamustbe simpleanduserfriendly enoughthatary
user if they wish, cancustomizetheir communicatiorser
vices.

Flexibility : The underlying systemmust have sufficient
mechanismso supporta wide spanof servicesand arbi-
trary usercustomization.

« Extensibility and completeness It is difficult to design
andimplementa systenthatsupportsaacompletesetof ser
vices. Thedesignof theunderlyingcommunicatiorsystem
mustallow systemati@andeasyextension.

« Sewvice portability : The specificationfor service cus-
tomizationand creationshouldapply to systemsbuilt by
different vendorswith the sameservice creationmodel
withoutany modification.

Our approacho servicecustomizatiorandcreationis based
on simple, network-independentextensiblestatemachinesfor
communicationestablishmentaind maintenance. This greatly
easesnew endpointor network introduction, and reducesthe
compleity of the call model. We also identified the system
parametersand primitives to be exposedfrom the state ma-
chines,and reflectedthe statemachineexecutionprocessinto
auserfriendly preferencespecificatiorprocesdor arbitraryser
vice customizatioraswell asfor sophisticategervicecreation
throughpartial statemachineinsertion. This systematiavay of
servicecustomizatiorand creationis alsoan importantcontri-
bution of ourwork. For easyflexible provisioningof third-party
serviceswe benefitfrom the basicmulti-endpointcommunica-
tion modelby introducingserviceagentsencapsulatedsa par
ticipatingcommunicatiorendpoint.

As afirst stepevaluationof our model, we worked through
most of the traditional telephoty services. We also explored
novel implementatiornof servicedlike Pay-PerView. Our pre-
liminary resultsarevery encouraging.

Fortherestof thepaperwefirst setcontext anddescribevhat
constitutesa unified communicationsystemto enableflexible,
easyandrapid servicecustomizatiorandcreationin Sectionll.
Then,we presenbur servicecreationmodelandframework in
detailin Sectionlll. We discusgherelatedwork in SectionlV
andconcludeour paperin thelastsection.

I1. UNIFIED COMMUNICATION SYSTEMS

Before describingthe servicecreationmodelfor the unified
communicatiorsystemwe begin with the requiredcapabilities
anddesirablepropertiesof a unified communicatiorsystembe-
low, alongwith our approachin building our test-bedthe ICE-
BERG s system.

« Any-to-any communication:

Any-to-ary communicationrefersto the ability to effec-



tively supportcommunicatiorbetweerall typesof devices.
To enableary-to-ary communicationsunified communi-
cation systemsneeda componentthat interworks with
various networks for signalingtranslationand pacletiza-
tion. In ICEBERG,this components calledanICEBERG
AccessPoint (IAP). It encapsulatethe accessnetwork-
specificimplementationandsenesasa gatavay between
the accessetwork and ICEBERG. Thereis one type of
IAP peraccessietwork.

An ICEBERG Call Agent performscommunicationses-
sion establishmengaind control on behalf of a participat-
ing endpoint. It runs a network and device independent
statemachine,andis a network independentomponent.
Throughouta sessionCall Agentsinterpretandcarry out
userspecifiedpreferencesand servicesthroughthe inter-
actionswith the Preferencé&registry andPersonalActivity
Coordinator(explainedbelow).

« Personal mobility sewices: Personalmobility means
treatingpeople ratherthandevices,ascommunicatiorend-
points. Every personusing ICEBERG hasa uniqueD.
The mappingbetweenthe specificdevice ID and unique
ID is donethroughthe Name Mapping Service (NMS).
Other communicationsystemsthat achieze personalmo-
bility have suchacomponenttoo.

« Communication serice customization: To allow end
usersto customizetheir communicationservice(suchas
whenthey wantto be called, on what device, underwhat
condition, and by whom), we use a PreferenceRegistry
(PR) to storeand manageuserpreferencesWe have also
seenthe equivalentcomponentn othersystems.

« Useractivity-dri venselwvices:

ICEBERG cansupporta new kind of communicatiorser

vice basedon useractiity. This type of servicegeneral-
izesthelocation-basedervicegshathave appeared mary

othersystems.Insteadof customizingthe communication
servicebasedon the currentuserlocation, we allow the

currentuserbehaior (suchas”l amtalkingto animportant
person”)to betrackedandusedor customizationThePer

sonalActivity Coordinator(PAC) performsthetracking.

« Multi-endpoint communicationasthe Basicsewice:

All communicationsystemsprovide somebasic services
which arethe building blocksfor additionalservices.The
traditional telephonesystemprovides two party call be-
tweentwo homogeneoudevices(namely telephones)We

believe, thatin a unified communicatiorsystemon the In-

ternet, it is easyand beneficialto enablemulti-endpoint
communicationgisthe basicservice.Multi-endpointcom-
municationstake place among ary number of hetero-
geneousdevices or service endpoints. The new build-

ing blocksfrom multi-endpointcommunicationsnamely

inviting a device or quitting duringa communicatiorses-
sion, make conferencecalls, servicehandof (i.e., switch-
ing devices during an active session)and other endpoint
changingserviceqsuchascall forwardingor transfer)first

classservices.Theseendpointchangingservicesare sim-

ply carriedoutby inviting anew endpointandthenleaving

thecommunicatiorsession.

For moredetailson the ICEBERG architecture pleaserefer
to[10].

I1l. THE SERVICE CREATION MODEL AND FRAMEWORK

Given the capabilitiesof a unified communicationsystem
as describedin the previous section,we now presenthow to
achieve communicationservice customizationand creationin
suchasystem.

In our model,therearethreewaysof customizingor creating
services:

1. Customizeéhecommunicatiorservicethroughsimplepref-
erence specification For example, serviceslike “direct
all incoming communicationgo my e-mails after work”
canbeeasilyspecifiedhroughcondition-actiorpairs(Sec-
tion IlI-B);

2. Createsophisticatedccommunicationservice through ex-
tendingthe basiccall statemadine by insertinga partial
statemachineinto the customizablesvent handlers. Ser
viceslike “if my cell phoneis notreachabletry my office
phone,if my office phoneis not reachabletry my home
phone,..” needto beimplementedhroughstatemachine
insertion(Sectionlll-C);

3. By having multi-endpointcommunicatiorasthe basicser
vice of the communicatiorsystem,it enablesnovel ways
of constructingsophisticatedservicessuchas billing and
authenticatiorasthird party servicesn a muchsimplified
fashion.Thebasictechniquds to encapsulatéhebilling or
authenticatiormgentasanendpointparticipatingthe multi-
endpointcommunicatiorsessior(Sectionlll-D).

We will first describehesysteminterfaceexposedoy theun-
derlying communicatiorsystem(Sectionlll-A). Then,we ex-
plain how servicesare carriedout in the threeways above in
detail.

A. Systeninterface

The systemexposesvarious parametergor communication
customization]ik e time-of-day callees currentactuity, caller
ID or terminaladdress.Usersusetheseparameterso indicate
theconditionsunderwhich certainactionsshouldtake place(for
example whencalleris Helen,directhercall to my laptopphone
program). The exposedparameterarelisted in tablel. This
parameter‘currentactiity”, indicateghecurrentactiity of the
user andis maintainedy theactwvity trackingcomponenof the
systen(i.e.,thePersorctivity Coordinatoiin ICEBERG).The
actionsarea compositionof systemprimitiveswhich areshavn
in table I1.

[ InformationType | Parameters |
Call relatedinformation | callerID,
calleelD,

callerformat

additionalcall information
currentactvity,
callerslocation(if available),
callees location(if available),
capabilitiesof currentlocation
time of day

Userinformation

Geneal information

TABLE |
SYSTEM PARAMETER FOR CUSTOMIZATION

To enablesxtendingthe basicstatemachinesthe systempro-
vides the mechanismgo allow new variables,state machine



Systemprimitives

Invite anendpoint

Invite anew user

Senddataobject

Out-of-bandsignalingto endpointge.g.,hang-up)

TABLE Il
EXPOSED SYSTEM PRIMITIVES

events,andhandlergo beregistered.
Next, we explain how usersspecify their preferencesising
thesesystemparameterandprimitivesin detail.

B. PrefeenceSpecification

Userpreferencesake theform of condition-actiorpairs,and
arespecifiedwith a userfriendly GUI. Conditionsareconjunc-
tions of the booleanexpressiondormedby systemparameters
(shavn in Tablel). Actionsaresequencesf systemprimitives
(shovnin Tablell). UserpreferencearecarriedoutontheCall
Agents. They areretrieved from the PreferencdRegistry at the
instantiationtime of the Call Agent, andinterpretedduring the
statemachineexecutionon the Call Agent.

We obsene thatall systemparameterganbe cateyorizedto
easethe procesof preferenceprocessing.For example,caller
ID could be categorizedinto “friends”, “co-worker”, “VIP”,
“family” and“default”, calling timeinto “work”, “dinner”, “pri-
vate” and “default”. Therefore,the conditionsin userprefer
encesaremostly setoperationgsuchasif callerID is afriend).
We allow usergo namethecateyoriesor usethesystendefaults.

Now, we addressomeof the issueswith preferencespecifi-
cation. Usersspecify preference®ff-line (meaningnot during
acommunicatiorsessionjhrougha configuratiortool or aweb
servicein whichthegraphicaluserinterfaceguidesuserthrough
this specificatiorprocessWe alsoplanto supportusergo spec-
ify their preferenceshroughheterogeneoudevices.

Featureinteractionrelatedto preferencespecificationhap-
penswhenuserspecifiedoreferenceareambiguousndin con-
flict with oneanothef{11]. For example,in telecommunication
networks, the subscriptionof both the voice-mail featureand
call forwardingupon no answeringfeaturewould causea fea-
tureinteraction,aswhenthetelephonas ringing for sometime,
it is unclearwhetherthe systemshouldinvoke the voice-mail,
or forwardthe call to anotherendpoint. In traditionaltelecom-
municationnetworks, althoughmechanismsuchasvoice-mail
andcall forwardingexist, the systemlackspolicy specification
tool to glue thesemechanismgogethernicely. In ICEBERG,
theentirecommunicatiorprocesss exposedo theuserfor cus-
tomization,which is anintegratedcustomizatiorprocesof the
communicatiorserviceratherthanindependentpiece-wiseser
vice subscription Thisway, we candetectthesingleuserfeature
interactionat the preferencespecificatiortime. Resolvingfea-
tureinteractionin a userfriendly fashionis a challengingprob-
lemwhichis partof ourfuturework.

C. StateMachine Extension

Sophisticatedisersareallowedto registertheir own statema-
chineevents(expresseasconditions)andeventhandlergcom-
position of systemprimitives)as part of a complicatedaction,

which is essentiallya partial statemachinebeinginsertedinto
thebasicstatemachine.

Our statemachinediagramsare presentedising the follow-
ing notation. Statesarein oval shapes;event handlersarein
rectangleshapes. Eventsthat trigger the correspondingevent
handlersare above the arrons pointing to the event handlers.
Differentconditionscausethe handlerto performdifferentac-
tions and producedifferentoutputeventson someentity (such
asgatevaysor theremotecall agent).

Figure 1 and Figure 2 shav the sessionestablishmenand
control statemachinegor both the originatingandterminating
side,respectiely. Eventlabelsstartingwith “EI” indicatesthe
eventson |APs, while “EC” indicateshe eventson Call Agents.
Commoneventsfor all statessuchasdevice hang-upor remote
Call Agenttermination areomittedin thefiguresfor clarity.

C=0

Cis alocal clock/timer

EC_OutgoingCall

handleOutgoingCall

-1 EC_IncomingCall

T_ca_osm: timeout value

0_WaitFor

EC_CalleeUnavail
EC_CalleePickedUp

C>C_ca_osm
EC_OrigTimeOut

‘handleCaIIeeUnavaiI ‘ handleCalleePickedUp ‘ ‘handIeCaIIeeRespTimeOut ‘

X/ El_CalleePickedUp

@hshed

-1EX_CallTerm

X/EI_CATerm

- EI_CATerm

-/E1 CATem handleCallTerm

Fig. 1. OriginatingCall StateMachineon Call Agents

EC_IncomingCall
C:=0

handlelncomingCall
-/ EI_IncomingCall
T_WaitFo

EC_|DevPickedUp

rDevResp
EC_TermTimeOut

C>C_ca_tsm
EC_DevUnvail

‘handleDevUnavaiI ‘ handleDevPickedUp ‘ ‘handIeDevRespTimeOut ‘

-/ EC_CalleeUnavail

X/EC_CalleePickedUp ~ X/EC_{alleeUnavail

Fig. 2. TerminatingCall StateMachineon Call Agents

Both the designandimplementatiorof the statemachineson



the Call Agentsaregenericandaredesignedndependenof the
networks or endpointsnvolvedin the ICEBERG system.This
is in contrastto the basiccall modelsin the IntelligentNetwork
of thetelecommunicationsystemsvherethe statemachinesre
specificallydesignedor the PSTNnetwork andtelephonesin
our system the device-specificcapabilityis isolatedwithin the
IAPs. For example,eventslike “phone off-hook”, “digits col-
lected” are part of PSTN IAPs designedfor telephonesonly.
The IAPs collect thesefiner-grainedeventsand translatethem
into genericones suchasevent“EC_OutgoingCall”. This event
indicatesanout-goingcall requesfrom anlAP toits Call Agent,
encapsulating sequencef network-specificinformation col-
lectingeventsandcontainsnformationsuchascallerandcallee
ID. Network-independencin the statemachinedesignis bene-
ficial becauséncorporatinganew device or anetwork will only
involve anew IAP implementatiorfor thatendpoint.

Figure 3 shavs an exampleof extendingthe basicstatema-
chineontheoriginatingCall Agent(dashedox) allowing com-
municationinitiation retrieswhencalleeis found unavailable.

-/ EI_CATerm

O_WaitForCalleeResp

EC_CalleeUnavail

‘ handleCalleeUnavail

tryAgain * calleeAllowRetry

numAttempts++|” El_CalleeUnavail
~EC_TimeToRetry

EC_TimeToRetry

—‘ handleCallRetry

Fig. 3. Exampleof insertingpartial statemachineinto the basicstatemachine.

D. Third Party Services

Comple servicescan be realizedby encapsulatingservice
agentdehindthel AP interface. Theencapsulatederviceagent
participatesin the communicationsessionas an endpointand
carriesout its functionality. The nice propertyof this approach
is the cleanseparatiorof the application-specifidunction and
thebasicservicefunctionality.

We illustrate this designby walking throughthe realization
of a typical Pay-PerView servicewhich includesthe access,
billing andvideo distribution agents. Theseagentsare encap-
sulatedbehindthe IAP interface.At the beginning of a session,
auserinvitesanaccessagentwhich validatesheusersidentity
andretrieveshis paymentpreferencesAfter thisinitial session
setuptheaccessgentinvitesthedistributionagentandabilling
agentasif they arecommunicatiorendpointsThebilling agent
monitorsthe sessiorandchaigesthe useraccordingly If either
thedistribution agentor the billing agentleavesthe sessionthe
otheragentswill alsoterminateto preventbilling without dis-
tribution or unchagedviewing. Fromthis example,we cansee

thatapplication-specifibilling mechanismsanbeeasilyintro-
ducedin this fashion.

E. ServiceRealization

As afirst line evaluation,we evaluatethe effectivenesof our
servicecreationmodelby carryingout IntelligentNetwork (IN)
servicefeatures.

Simplepreferencespecificatiorin our systemcanaccomplish
mary IN features. Thesefeaturesinclude thoseusedfor cus-
tomizedaddressingandrouting of calls, like Call Forwarding,
Call Transfer Originating/Terminating Call Screening Time
dependentouting, Follow-meDiversion andOne-Number In
the contet of ICEBERG,thesefeaturesarecarriedout through
the interactionsof the Call Agent, the PersonalActivity Coor
dinator, and the NameMapping Service[10]. Sincethe ICE-
BERG systeminherentlysupportsmulti-endpointcommunica-
tions, IN featuresfor conferencecalls also becomefirst-class
services.Thesefeaturesinclude: Multi-Way Calling, Consulta-
tion Calling, Meet-MeConfeence

Featureghat require new statesin their operationsare im-
plementedby insertinga customizedpartial statemachineinto
the originatingor terminatingstatemachineson the call agents.
Featurebelongingto this category areCall Queuing Call Gap-
ping andCall Limiter, andCall Distribution.

Chaging featuresare not directly supportecbecauseilling
is highly applicationandbusinessmodeldependentTherefore,
we believe thatit is not suitableto make themas systemprim-
itives. Billing servicesshouldbe realizedas separateservice
agentsasshawn in Sectionlll-D.

Other features,which can be realizedas encapsulateder
vices, include User Prompter Customerrecoded announce-
ment Call hold with announcemenfuthentication andAutho-
rization Code

IV. RELATED WORK

In this sectionwe compareandcontrasourwork with theex-
isting approachesWe first describethe very successfulN ser
vice creationmodelfrom telecommunicationsThen,we evalu-
atethe Internettelephoty approachexemplifiedby the Session
Initiation Protocol.Finally, we addressITAPI andParlay.

A. IntelligentNetworks

A desireto morerapidly deploy new servicesn thetelecom-
municationsnetwork hasdriven the developmentof the Intel-
ligent Network (IN). This is achiesed by creatinga standard-
ized servicecreationenvironmentindependenbf the underly-
ing vendorspecificswitch platforms. A critical enablingtech-
nology for IN is SignalingSystem7 (SS7),an internationally
standardize@hannelsignalingsystemfor controlling switches
and databasethroughoutthe phonenetwork. ServiceSwitch-
ing Points (SSPs)interceptcertain patternsof call processing
stepsto invoke servicelogic in ServiceControl Points(SCP).
The servicelogic theninfluencesthe subsequentall process-
ing steps.It is throughsuchmechanismshat 800 numberand
call forwardingservicesaredeployedin the Public Switch Tele-
phoneNetwork (PSTN).IN is intimately coupledto the hier-
archicalswitchingstructureof the phonenetwork andthe logi-
cal sequencingf call processingvhich, in reality, aredifferent
amongvariousswitchvendors.Thereforat hasfailedto provide



serviceinter-operabilityacrosswitchesof differentvendors.In
addition,thereis no elegantintegrationbetweerfixed andmo-
bile telepholy serviceslet aloneintegrationwith othertypesof
networks. Servicecreationin IN hasa high cost-of-entryandis
limited to a relatively small numberof network operatorq12]
(more specifically telecommunicationservice providers and
notendusers).In today’s Internetervironment,thelN approach
is too closed,inflexible, complex, andlackssupportfor hetero-
geneity

A similar approachis the ITU's H.323 "umbrella” stan-
dard[2]. The standardsaddresshe multimediacommunica-
tions amongterminalsin packet switchednetworks. Besidea
few built-in servicese.g.,call forwarding, somesupplementary
servicesaredefined,suchasCall Transfer Hold, Park & Pick-
up, andCall Completionon Busy The standardhasno actual
serviceprogrammingnterfaceandis quitelimited in its IN-lik e
approaclof addingexplicit servicesupportinsideits protocol.

In contrastwith both IN andH.323, our model allows user
level servicecreationandeffectively supportsheterogeneity

B. Sessionnitiation Protocol

The IETF's Session Initiation Protocol (SIP) [3], is a
lightweightprotocolusedfor distributedcommunicatiorsession
setup. Dependingon the trust relationshipbetweerthe service
designerlndthe underlyingcommunicatiorsystem two differ-
ent approachesor serviceprogrammingare underdiscussion.
Thefirst approachs analogougo the HTTP CommonGatevay
Interface and allows trustedusersto executescripts upon re-
ceiving SIP messagepl]. Untrustedusersmay customizetheir
communicatiorby usinga specializedanguage Call Process-
ing LanguaggCPL) [5]. Similarto our approachthelanguage
definesa setof basicprimitives(suchas“forwarding”)andcon-
ditions (suchas*“on-busy” or time-dependentonditions),with
which userscanspecifydesiredservices.

Despitethe improved opennessndflexibility in SIP service
creation,it is not obvious wherethe servicelogic residesand
whenit is executed.Intermediarieaswell asendpointanayal-
terthe communicatiorprocessThis opensvariouspossibilities
for misconfiguratiorand undesirablanteractions.In addition,
it hasnot provided a well-definedsystemAPI and primitives,
which complicateserviceportability.

In our systemwe have a cleanseparatiorbetweernuserpoli-
cies(userpreferencesserviceconfiguration)andwell-defined,
extensible underlying systemmechanismgsystemAPIs and
primitives). Unlike SIP, our servicelogic doesnot run on ary
endpoints,but within the infrastructure. We believe this sim-
plifies supportfor device andnetwork heterogeneityaswell as
servicereliability.

C. OtherApproadces

JTAPI, developedat SunMicrosystemspffers a setof APIs
for applicationprogrammerso acces$asictelephoneall func-
tionality from heterogeneousetworks [8]. It concentrate®n
portableendapplicationin contrastto portablecommunication
services.lt is notintendedfor customizingandextendingcom-
municationservices.

The Parlay consortium[13] offersa well definedcall model,
but is intendedmainly for developersof enterprisetelephory
solutions(in contrastwe aimfor endusers) Parlayhasa strong

focusonthird partyserviceprovisionandtechnologyintegration
by using CORBA-lik e middlewarewhich are not desirablefor
realtime applications.

V. CONCLUSIONS

Internet-basednified communicatiorsystemsarein needof
a servicecreationmodel. In this paper we presentedsucha
modelandframework. Centralto our solutionis theuseof anet-
work independenstatemachinefor sessiorestablishmenand
controlaswell asexposingsystenparameterandprimitivesfor
userpreferencespecification.By making multi-endpointcom-
municationsasthe basicserviceof the communicatiorsystem,
it enablesovel waysof new servicecreation.

Ourstatemachinesresimplebecaus¢hey arenetwork inde-
pendentThesimplicity in thestatemachinesasests standard-
izationprocessacrosdlifferentvendorsandthereforesimplifies
serviceportability (namely sameservicepreference&eanbe car
riedoutin ary systemghatusesourservicemodel). Encapsulat-
ing application-specifiserviceagentgsuchasthebilling agent)
is a powerful third party servicecreationmechanismwhich is
simple andflexible. By exposingappropriatesystemparame-
tersandprimitives,we allow arbitrary preferencespecification
includinginsertingcustomstatemachinesnto the basicmodel.
As afirst stepevaluationof our model,we workedthroughmost
of thetraditionaltelephoty services We alsoexplorednovel im-
plementatiorof servicedik e Pay-PefView. Thesenitial results
look very promising.
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