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1. INTRODUCTION
Overthepastfew yearstherehasbeenagreatdealof researchac-

tivity in thedevelopmentof diversenetworkserviceplatformsrang-
ing from large-scaleInternetclustersto peer-to-peernetworksand
Grids. We believe thatasthenetwork servicemarketplacegrows,
the requirementsandcomplexity of newly emerging serviceswill
requiregreatersynergy betweenthe existing disparateinfrastruc-
ture alternativesas they eachoffer differentadvantages.For ex-
ample,anInternetservicefor deliveringweatherupdatescouldbe
augmentedto provideweatherpredictionusingacomputationGrid
for simulatingweatherpatterns,whileusingaP2Pnetwork for deep
archival of prior weatherdata,anda clusterto handlefront-endre-
quests.A multi-tier resourceplatformmaybea natural�t for such
multi-tier network services.
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Figure 1: Hierar chical architecture of a PoP: eachlevel corresponds
to a differ ent granularity of resource aggregation, ranging fr om the
PoP level to the platform level to the individual resourcelevel.

To thisend,we introducetheconceptof aplatform-of-platforms
(PoP) that integratesanarbitrarynumberof cluster, Grid, andP2P
platformsinto a singleresourceprovider (seeFigure1). We have
identi�ed four potentialbene�ts for thePoP:(1) componentover-
�o w – if a servicecomponentgetsoverloaded,it can“spill” onto
anotherplatform,(2) componentmatching– differentservicecom-
ponentsnaturally�t certainplatformsbetter(seeTable1), (3) fault
tolerance– if a platform fails, the componentcould be moved to
anotherplatform, and(4) differentiatedQoS– redundantdeploy-
mentof componentsto platformscould allow for request-speci�c
servicing(e.g.,shorterrequeststo clusters,longerto Grids,etc.).

2. ARCHITECTURE AND MECHANISMS
Figure1 illustratesthehierarchicalarchitectureof a PoP, where

eachlevel aggregatesand managesthe resourcesunderneathit.
Suchahierarchicalarchitectureprovidesanaturalandef�cient way

to mapmulti-tieredservicesto aPoP. To promotefault tolerancein
theextreme,thePoPsarefurtherarrangedin anoverlaynetwork of
resourceprovidersto allow for fully dynamicservicedeployment
thatcanhandlemassive failuresandunpredictabledemandspikes.

A PoPprovidescertaincoremechanismsin this new architec-
tural platform to achieve the above-statedbene�ts. Thesecore
mechanismsinclude:(1) matching: a mechanismby which there-
quirementsof servicesandtheircomponentscanbematchedto dif-
ferentplatform resources,(2) routing: routing of servicerequests
basedon their resourcedemandsandcharacteristicsto the appro-
priately matchedplatform, and(3) metering: monitoringandac-
countingof resourceusagefor a servicedistributedover multiple
platformswithin aPoP. Ourgoalis toshow thatarichsetof service-
andPoP-speci�cpoliciescanbeimplementedon top of thesecore
mechanisms.

Cluster Grid
Front-end 657.9-669.6ms 414.9-858.0ms

Computation 166.39s 133.79s

Table 1: The resultsshow the bene�t of matching and platform af�n-
ity. Running the BLAST compute component on the Grid provides
smaller computation times compared to that on the cluster, while the
latency for the fr ont-endcomponentis lessvariable on the cluster. The
resultsare shown for a 76 MB library and an input sequenceof length
569.In both cases,the library is decomposedacrossthe platform nodes.

As a proof-of-concept,we demonstratethe performanceof a
bioinformaticsservicedeployed on a PoPprototyperunningon a
local clusterandPlanetLab[2]. Theserviceconsistsof a front-end
componentandadistributedcomputationalcomponentrunningthe
BLAST algorithm.Eachof thesecomponentscanbedeployedei-
theronaclusteror aGrid. While theclusterconsistsof 4 dedicated
nodeswith predictableperformanceandbandwidth,theGrid con-
sistsof 8 PlanetLabnodeswith �uctuating performanceandband-
widths. TheGrid runstheBOINC middleware[1] to deliver work
to thenodes.Table1 shows theperformanceof thesecomponents
for thedifferentdeploymentoptions.Theresultsdepictedhereil-
lustratethat componentmatching(running the front-endcompo-
nenton the clusterandthe computecomponenton the Grid) can
exploit theheterogeneousnatureof thePoPeffectively to provide
overall betterserviceperformance.
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