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Thisabstractlescribeprogresof the Tapestrywide-areaover-
lay network infrastructure currentexperimentalresultson routing
efficiengy, locality andfault-tolerancealongwith the designand
implementationof a wide-areamulticast systemcalled Bayeux.
Tapestryis aninfrastructureapproactto solving several key chal-
lengedn building novel large-scaleetwork applicationsincluding
scalability fault-toleranceandadaptabilityin thewide-area.

Tapestrysolvestheseissuesasan overlay network application
infrastructure.It providesnetwork locationservicesn theform of
mappingglobally uniqueobjectIDs to sener locations,and mes-
sagerouting servicesgiventhe uniquelD of the destinatiomode.
Identifiers are randomly assighedl60 bit strings. Messagesare
routedusingahop-by-hopncrementamatchingof nodelDs to the
destinatiomode.Objectsaredistributedacrossandomembedded
trees andafunctionmapseachobject-IDto thenode-IDof its "root
node’ Insertioninvolvesusinginter-noderouting pointersto find
the root, while placingpointersto the objecton interveninghops.
Queriesalsouserouting pointersto find the destinationroot, but
terminatewhenthey intersechopswith thedesiredobjectpointers.
For eachpossiblesufiix length,eachnodekeepsroutinglinks to its
"closest”neighborswith the commonsufix thatdiffersin the next
digit. Thisresultsin goodlocality anddistribution, androuteswith
at mostLog, (# of Nodes)hops,whereb is the base.This scheme
simplifiescorruptedpointerdetectionscales/ia randomobjectdis-
tribution,andhasnaturalredundang resultingin resilienceagainst
intermediatenodefailuresandsmallnetwork partitions.

Comparedo similaroverlaysystemdik e Chord[3] andContent-
addressabléletworks[2], Tapestryperformssimilarly or betterin
the key metricsof routingtablesizeandexpectedogical hopsbe-
tweenendpoints,shavn in Table 1. The key differencebetween
Tapestryand CAN and Chord is that Tapestrybuilds in an ex-
plicit correlationbetweenoverlay topology distanceand physical
network lateng. In both CAN and Chord, it is possibleto take
one overlay hop to a neighbornode, and traversean unbounded
numberof hopsin the physicalnetwork (bothsystemsompensate
by using heuristics). In contrast, Tapestrys insertionalgorithms
selectfor eachoverlay hop the neareshodesin network distance
which satisfythecriteria. As aresult,overlaydistancesorrespond
to physicalnetwork distancesandlocal searcheslo notincurlong
network traversalsIn addition, Tapestrys hierarchicatacheof ob-
jectpointersmakesa probabilisticagumentthataclientsearching
for local copiesof anobjectfindsthe nearestopy, andtraversesa
distancdinearly proportionalto its distanceto thatcopy.

In additionto providing efficient overlay routingandobjectlo-
cation, Tapestryprovidesredundanmechanismshatleveragethe
increasingavailability of resourcesuchascomputationapower,
magneticstorageand network bandwidth. In objectlocation, re-
dundang occurswhen incoming objectsare hashedto produce
multiple unique names,and referencego the objectare inserted
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| Metric | Tapestry | Chord | CAN. |
Key Parameters BaseB None DimensionD
Logical Hops | Logy(N) | Log>(N) | O(d + N*/9)
Routing State | b * Logy(N) | Loga2(N) O(d)

Tablel: Key Metric ComparisonN = nodesin network

usingall names. Queriesare issuedon the sameset of namesto
provide high availability even in the presenceof network parti-
tions. Redundang in routing occursin the form of multiple out-
going pointersper routing entry Experimentsshav that usinga
simplefirst available pointeralgorithm (FRLS), Tapestrydelivers
pacletswith nearoptimal successateaslink failureson the net-
work increase . Furthermore simulationsshav that pacletswhich
take a secondaryoute anddiverge from the primary path quickly
corverge backto the primary pathwithin 2 hops. This meansthat
fault-tolerantouting protocolscanproactvely duplicatepacletsto
be senton multiple outgoinglinks, andwith duplicatepaclet sup-
pressionjncur only a smalloverheadn bandwidthusage.

Finally, Tapestryis designedasa fault-tolerantrouting andlo-
cation applicationinfrastructure. By building applicationssuch
as the Bayeux[4] wide-areamulticastsystem,we have demon-
stratedhow a Tapestryapplicationcan transparentlyinherentits
propertieof scalabilityandfault-toleranpacletdelivery with min-
imal effort in applicationdesign. We are currently in the pro-
cessof deplg/ing a dynamicTapestrynetwork for usewithin the
OceanStor¢l] global-scalestoragesystem.For moreinformation,
pleasereferto the Tapestrydocumentsvailableonlineat: http:
/lwww.cs.berkeley.edu/"ravenben/tapestry
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