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Summary Tran and Dziong [4Pefine SON as virtualized network
This paper implements and evaluates a ruiteria appoachto composed of service poviders feery that are

select appropriateservice providers in a large scale multi jnterconnectedThe general purpose of the SON igtieet
provider environment. This approaskesthe Analytic Hierarchy a demand, also known as @ollaboration Opportunity

Process (AHP) method in a PderPeer Service Overlay : P ; :

Network (P2P SON) composesf severalservice providersn Egg%) V\_lll_tr:]usa ir:mtlr?;uTOSZifp;?bltiisQ\ljviTg Zf Ssgplllci:
order to select the most suitable one to deliver the requested ' ! . - !
service. The AHP method takes into account several performancecomposed of servicproviders that have previously agreed

indicators to accomplistihe task The performed evaluation ~ tO collaborate in satisfying a Coreover, depending on

compares simulation results te@Q the ouwametah service providekselectiprisas i der s 6

selection by using@nd not using the AHP metho@he results SON where eacheeris the best service providar satisfy

show that the use of AHP as a method to select the best servicg part of the servicdemand However,according to [4,5],

providers is effective, thus resulting in better distributed the search for providers and the selection of the those that

selections. can satisfy a C@hould notbe performedbased only on

Key words: , o individual providers' characteristicé carefully analysis

AHP, provider selection, muiprovider. must be performed in order tnakethose processes less
time-consuming and improve the quality of the providers'

1. Introduction selectionstep

Due to he globalizatiorprocessthe competitiorbetween ~ 1he aim of this work is tropose a method to select
organizations hasncreased, as well athe consumer service providersthat uses a multicriteria analysis to

marketdemanding for betteprice, delivery time, quality ~ Salisfy a COlt is easy toperceivethat the outcome of the
and personalizatiorfl]. Several approaches have been Service proviérs selection is t|_ght|_y tied to the chosen
employed by the organizations to handiese issues. One ~ Critéria. Thus, the use of a mdiiiteria approacho select

of the most relevanapproaches is toreateorganization ~ Providersleverages the quality of the proce3ie study
networks that are associated to each other by the means diésentedn [6] shows that the Analytielierarchy Process
multilateral interests so they can lleborate These  (AHP), which was proposeu [7], can be used to perform
networks allow joining efforts, decreasing costs and dudlitative and quantitativeanalysis of the providers'
increasingthe competitionalong the entire value chain. attributes (performance indicators) thus allowing a
Moreover, these networkdeverage market competition dynam|c selection based dneseattributes.In this sense,
between the networks or associatioratherbetween the ~ thiS paper proposes the use of AHP to select the best

organizationsr enterprisef2,3]. Thus, every organization ~Service provider from a SONtaking into account
that is a memberof a networkcan focuson its core previously defined performance indicatorsThe AHP

competenceThis results in a service provisioning model Method is implemented ia SON achitecture previously

in which the service requirements are fulfiled by a Proposedis].

combination of competences from distinct orgations ) ) ) )

(or service providers), i.each service provider can meet 1NiS paper is organized as follows: Section 2 presents
one or more requirems In this sense, the composition SOMe related workSection 3 describeshe proposed
and delivery of the final service depends on the appropriate€thod while Section 4 shows the method evaluation and

selection of service providets bearrangedn a Service ~ discusses the results. Finallfection 5 concludes the
Overlay Network (SON). paper and outlines some future work.



2. Related Work of performance indicator® select high quality providers.
CamarinhaMatos and Afsarmanesh [8]show that the
processes of search and selection become more complex

2.1 Service Providers Integration due to the heterogeneous natuiréne providers.

The aim of service provider integrationtéscreatea group  |n file sharing systems, incentive mechanisms are used in
of providers that collaborate taccomplisha mutual  the selectionprocess. BitTorrent [11] employs fairness
objective. Several paradigms have been proposed to creatgetween uploads and downloadsttasmetric to select the
this group. One of the most wdthown is the Virtual  pest peersHowever,the work proposed in this paper is
Organizations(VO) strategy[8]. VO is a temporary and  not file (or data) sharingriented. Instead, it focuses in
dynamic collaboradn of selected partners (service selecting the best pesthat fulfill the requirements of the
providers). These partnersnay ke autonomous and service (e.g. content distribution, connectivity, etc).
geographic distributed organizations that may have Besides, to best fulfillthese requirementsprovider

different ideas and objectives, but can collaborate toperformance indicatorgan be als taken into account
address a common interébtisiness opportunityln a VO, during the selection process.

the parbers must share trust, competences, resource,

information, risks and castthus allowing them toealize  Therefore, the usef @ multicriteria approach can achieve
their mutual goals. This advanced collaboration is petter results. Moreover, differently from fiharing
achieved by the means of interacobetween their systems, the proposed approach considers provider
business processes supported by a networksinéreure. selection processes in environnmseotmprising long-term

sessions.
Likewise the VO, the aim of aService Overlay Network

(SON) [4] is to provide a shared environment in which
service providers can collaborate to achieve a common2.3 OMAN Architecture
objective.When a provideis a member of a SON, it can
make its services availablmore efficiently. The SON The Overlay Service Management Architecture (OMAN)
provides an infrastructure whereproviders can [12] provides an environmemd offer services through the
publish/offer their servicesnd clients can access it to Internet. This environment suppsitome functionalities,
select and use these servic&berefore a federation of  such as: a) creation of a P2P SONnposed of several
providers can create a SOMhat utilizes the Internet service providersfrom different network domains; b)
communican infrastructure to offer services to a broader search for services and service providers; c) selection of
range of clients that otherwise cannot be accessible by ahe best service provider.
single provider.

According to [12], the OMAN architecture consists of
A SON can be builtby using the peeto-peer (P2P) threelayersand eachayer contains severainodules, as
technology This technology allows to create a self presented in Figure lLLayer 1 is responsible to support
organized overlay network drto share the creation and communication and service publication functionalities.
maintenance costs among the providd@itse combination  Layer 2 consists of three modules, where the Aggregation
of P2P and SONhcilitates the integration of the providers. Service module (AgS) is responsible to aggregate the
This statement can be endorsed by the work of Lavinal etservice published by dyer 1. Finally, Layer 3 is
al. [9] that used P2P as the base for a SON archiwdtur  responsible to select the best service provider by using the
that work, the authors studied the discovery of servicesBest Peer Selection Service (BPSS) modiL®3.
considering QoS aspeciBherefore, he work presented in
this papemusesour own developedP2P SON infrastructure  Figure 2 details the BPSS moduR2P SONshown aghe

to select the best peer (service provider). elliptic curve in Figure 2)is createdcovering domains
_ (clouds in Figure 2}that contain service providerEvery
2.2 Peer Selection peer in the P2P SON runs servicgs) from the

corresponding provider The AgS is createéh a higher
Regarding théulfillment of a CO, the problem in selecting |evel inside de P2P SQNvhere eactAgS peermantains
the appropriate service providers is cructveral works  an aggregation of services published by the S@ds
have been proposed to tackle this issue. (providers at the P2P SON leveln order to select a
provider (peer),ite BPSS then sends a service request to
Aldo and Rabelo [10]claim that the selection phase the AgS,which forwards the request to the peers in the

complexity is due to the need to propose a method thataggregation overlayThe result of this request is a list of
uses one or more analysis criteria and is supported by a set



all providers thatan offerthe requested servic&hus, the

AHP is used by th8PSS moduléo analyze and select the

provider selection consists on the application of a suitableservice providers
selection method by the BPSS over the returned providers

list.
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Fig 1. OMAN Architecture

Fig 2. BPSS Architecture

3. Proposed Approach

The approactproposed in this workises the AHP method
to search and select service providers by the meatiee of
performance analysi of each provider.The AHP is
implemented in the OMAN architecture.dvie specifically,

According to [7], the AHP is a multiriteria hierarchy
methodthat performs qualitative and quantitati&ealysis

of performaice indicators also known as attributegor
each performance indicator{qualitative) the AHP
associates a numerical value (quantitatite)it. This
aspect oAHP makes it a good choider selecting service
providersin orderto take care of €0. In this regard, it is
proposed a group of four performance indicators for each
service provider that can potentially handle @@. Thus,

the process of selecting service providers is performed by
analyzing the values of those performance indicators all
together

Due to the fact that the selection process is meant for
choosing providers of netwogldl services only
(particularly on the Internet)the performance indicators
used in this workmust proper qualify a network service
provider. For this reasonthe following performance
indicators were chosen:

x Cost the price of the service offered by the provider;

x Distance:represents the Eudean distancebetween
the requestoand the provider peelt is based on the
Internet delay modelwhich wasbuilt with real data
[14]. In thatmodel| the peers arplacedin a Cartesian
plane by using network performance metrics along
with the geographic coordinates of the peérhis
allows to estimate and use the Hdehn distance as
an indicatorIn this sense, the distang®licator takes
into account the geographic distance between peers, as
well as, the delay betwedhese same peersBecause
of that, the distance between two peers from the same
geographic domain may eventually be greater than the
distance between two psefrom different geographic
domains;

x Delay: the time it takes to transmit a data packet from
the source through routers and network links towards
the destination

x Jitter. statistical variation of the delay.

After the performance indicatorarere definedthey were
placed in the hierarchy structuf€igure 3)usedby the
AHP method, where the upper layer is the goal of the
analysis, the intermediary layer shows the picked
indicators, and finally bottom layer consists of several
choices.



