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Thisabstractdescribesprogressof theTapestrywide-areaover-
lay network infrastructure,currentexperimentalresultson routing
efficiency, locality andfault-tolerance,alongwith the designand
implementationof a wide-areamulticast systemcalled Bayeux.
Tapestryis an infrastructureapproachto solvingseveralkey chal-
lengesin buildingnovel large-scalenetwork applications,including
scalability, fault-tolerance,andadaptabilityin thewide-area.

Tapestrysolvestheseissuesasanoverlaynetwork application
infrastructure.It providesnetwork locationservicesin theform of
mappingglobally uniqueobjectIDs to server locations,andmes-
sageroutingservicesgiven theuniqueID of thedestinationnode.
Identifiersare randomlyassigned160 bit strings. Messagesare
routedusingahop-by-hopincrementalmatchingof nodeIDs to the
destinationnode.Objectsaredistributedacrossrandomembedded
trees,andafunctionmapseachobject-IDto thenode-IDof its ”root
node.” Insertioninvolvesusinginter-noderouting pointersto find
the root, while placingpointersto theobjecton interveninghops.
Queriesalsouserouting pointersto find the destinationroot, but
terminatewhenthey intersecthopswith thedesiredobjectpointers.
For eachpossiblesuffix length,eachnodekeepsroutinglinks to its
”closest”neighborswith thecommonsuffix thatdiffersin thenext
digit. This resultsin goodlocality anddistribution,androuteswith
at most ������� (# of Nodes)hops,whereb is thebase.This scheme
simplifiescorruptedpointerdetection,scalesvia randomobjectdis-
tribution,andhasnaturalredundancy resultingin resilienceagainst
intermediatenodefailuresandsmallnetwork partitions.

ComparedtosimilaroverlaysystemslikeChord[3] andContent-
addressableNetworks[2], Tapestryperformssimilarly or betterin
thekey metricsof routingtablesizeandexpectedlogical hopsbe-
tweenendpoints,shown in Table1. The key differencebetween
Tapestryand CAN and Chord is that Tapestrybuilds in an ex-
plicit correlationbetweenoverlay topologydistanceandphysical
network latency. In both CAN and Chord, it is possibleto take
one overlay hop to a neighbornode,and traversean unbounded
numberof hopsin thephysicalnetwork (bothsystemscompensate
by using heuristics). In contrast,Tapestry’s insertionalgorithms
selectfor eachoverlay hop the nearestnodesin network distance
whichsatisfythecriteria.As aresult,overlaydistancescorrespond
to physicalnetwork distances,andlocal searchesdo not incur long
network traversals.In addition,Tapestry’shierarchicalcacheof ob-
jectpointersmakesaprobabilisticargument,thataclientsearching
for local copiesof anobjectfindsthenearestcopy, andtraversesa
distancelinearlyproportionalto its distanceto thatcopy.

In additionto providing efficient overlayroutingandobjectlo-
cation,Tapestryprovidesredundantmechanismsthat leveragethe
increasingavailability of resourcessuchascomputationalpower,
magneticstorageandnetwork bandwidth. In object location, re-
dundancy occurswhen incoming objectsare hashedto produce
multiple uniquenames,and referencesto the object are inserted

Metric Tapestry Chord C.A.N.
Key Parameters BaseB None DimensionD
Logical Hops ���	�
�	���� ���	�������� ������������� �
�
Routing State !"�#���	� � ���� ���	� � ���� �����$�
Table1: Key Metric Comparison:N = nodesin network

usingall names.Queriesare issuedon the samesetof namesto
provide high availability even in the presenceof network parti-
tions. Redundancy in routing occursin the form of multiple out-
going pointersper routing entry. Experimentsshow that usinga
simplefirst availablepointeralgorithm(FRLS), Tapestrydelivers
packetswith nearoptimal successrateaslink failureson thenet-
work increase.Furthermore,simulationsshow thatpacketswhich
take a secondaryrouteanddiverge from theprimarypathquickly
convergebackto theprimarypathwithin 2 hops.This meansthat
fault-tolerantroutingprotocolscanproactively duplicatepacketsto
besenton multiple outgoinglinks, andwith duplicatepacket sup-
pression,incur only a smalloverheadin bandwidthusage.

Finally, Tapestryis designedasa fault-tolerantroutingandlo-
cation applicationinfrastructure. By building applicationssuch
as the Bayeux [4] wide-areamulticastsystem,we have demon-
stratedhow a Tapestryapplicationcan transparentlyinherentits
propertiesof scalabilityandfault-tolerantpacketdeliverywith min-
imal effort in applicationdesign. We are currently in the pro-
cessof deploying a dynamicTapestrynetwork for usewithin the
OceanStore[1] global-scalestoragesystem.For moreinformation,
pleasereferto theTapestrydocumentsavailableonlineat: http:
//www.cs.berkeley.edu/˜ravenben/tapestry .

%'&�(&�)&�*,+�&.-

[1] KUBIATOWICZ, J., BINDEL , D., CHEN, Y., EATON, P., GEELS,
D., GUMMADI , R., RHEA , S., WEATHERSPOON, H., WEIMER, W.,
WELLS, C., AND ZHAO, B. OceanStore:An architecturefor global-
scalepersistentstorage.In Proceedings of ACM ASPLOS (November
2000),ACM.

[2] RATNASAMY, S., FRANCIS, P., HANDLEY, M., KARP, R., AND

SCHENKER, S. A scalablecontent-addressablenetwork. In Proceed-
ings of SIGCOMM (August2001),ACM.

[3] STOICA , I ., MORRIS, R., KARGER, D., KAASHOEK , M. F., AND

BALAKRISHNAN, H. Chord: A scalablepeer-to-peerlookup service
for internetapplications.In Proceedings of SIGCOMM (August2001),
ACM.

[4] ZHUANG, S. Q., ZHAO, B. Y., JOSEPH, A . D., KATZ, R. H., AND
KUBIATOWICZ, J. D. Bayeux:An architecturefor scalableandfault-
tolerantwide-areadatadissemination.In Proceedings of the 11th In-
ternational Workshop on Network and Operating System Support for
Digital Audio and Video (June2001),ACM.

1


