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1. INTRODUCTION

Overthepastfew yearstherehasbeenagreatdealof researclac-
tivity in thedevelopmenbf diversenetwork serviceplatformsrang-
ing from large-scaldnternetclustersto peerto-peermetworksand
Grids. We believe that asthe network servicemarketplacegrows,
the requirementand complity of newly emeging serviceswill
requiregreatersynegy betweenthe existing disparateinfrastruc-
ture alternatves asthey eachoffer differentadvantages.For ex-
ample,anInternetservicefor deliveringweatherupdatesould be
augmentedo provide weathempredictionusinga computatiorGrid
for simulatingweathepatternsyvhile usingaP2Pnetwork for deep
archwal of prior weatherata,anda clusterto handlefront-endre-
quests A multi-tier resourceplatformmaybeanatural t for such
multi-tier network services.
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Figure 1: Hierarchical architecture of a PoP: eachlevel corresponds
to a different granularity of resource aggregation, ranging from the
PoP level to the platform level to the individual resourcelevel.

To thisend,we introducethe conceptof a platform-of-platforms
(PoP) thatintegratesan arbitrarynumberof cluster Grid, andP2P
platformsinto a singleresourceprovider (seeFigurel). We have
identi ed four potentialbene ts for the PoP:(1) componenbver
ow —if aservicecomponengetsoverloadedjt can“spill” onto
anothemplatform,(2) componenmatching- differentservicecom-
ponentdaturally t certainplatformsbetter(seeTablel), (3) fault
tolerance- if a platform fails, the componentcould be moved to
anotherplatform, and (4) differentiatedQoS— redundandeploy-
mentof componentdo platformscould allow for request-speci ¢
servicing(e.g.,shorterrequestgo clustersjongerto Grids, etc.).

2. ARCHITECTURE AND MECHANISMS
Figurel illustratesthe hierarchicalarchitectureof a PoR where

eachlevel aggregatesand manageshe resourcesunderneathi.

Suchahierarchicahrchitecturgrovidesanaturalandef cient way

to mapmulti-tieredservicego a PoP To promotefaulttolerancen
theextreme the PoPsarefurtherarrangedn anoverlaynetwork of
resourceprovidersto allow for fully dynamicservicedeployment
thatcanhandlemassie failuresandunpredictablelemandspikes.

A PoPprovides certaincore mechanismsn this new architec-
tural platform to achieve the above-statedbene ts. Thesecore
mechanisminclude: (1) matding: a mechanisnby which there-
quirement®f servicesandtheircomponentsanbematchedo dif-
ferentplatform resources(2) routing: routing of servicerequests
basedon their resourcedemandsand characteristic$o the appro-
priately matchedplatform, and (3) metering: monitoringand ac-
countingof resourceusagefor a servicedistributed over multiple
platformswithin aPoP Ourgoalis to show thatarich setof service-
andPoP-speci cpoliciescanbeimplementedn top of thesecore
mechanisms.

Cluster Grid
Front-end | 657.9-669.6ns | 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 componenton the Grid provides
smaller computation times compared to that on the cluster, while the
latency for the fr ont-end componentis lessvariable on the cluster. The
resultsare shown for a 76 MB library and an input sequenceof length
569.In both casesthelibrary isdecomposedicrossthe platform nodes.

As a proof-of-concept,we demonstratehe performanceof a
bioinformaticsservicedeployed on a PoP prototyperunningon a
local clusterandPlanetLalj2]. Theserviceconsistof afront-end
componenandadistributedcomputationatomponentunningthe
BLAST algorithm. Eachof thesecomponentganbe deplo/ed ei-
theronaclusteror aGrid. While the clusterconsistof 4 dedicated
nodeswith predictableperformanceandbandwidth,the Grid con-
sistsof 8 PlanetLamodeswith uctuating performanceandband-
widths. The Grid runsthe BOINC middlevare[1] to deliver work
to thenodes.Table 1 shavs the performanceof thesecomponents
for the differentdeploymentoptions. The resultsdepictedhereil-
lustratethat componentmatching(running the front-end compo-
nenton the clusterandthe computecomponenbn the Grid) can
exploit the heterogeneousatureof the PoPeffectively to provide
overall betterserviceperformance.

3. REFERENCES

[1] BOINC: Berkeley Openinfrastructurefor Network
Computing http://boinc.berkeley.edu .

[2] A. Bavier etal. OperatingSystemSupportfor Planetary-Scale
Network ServicesIn Proceeding®f NSDI'04, March2004.



