The Effects of Churn

A communicationnetwork in which usersinteract
directlywithout a centralauthority.

Software making use of P2P networks includes
Skype Spotify,and Limewire

By complexsearchwe refer to any searchwhere
the exactqueryis unknown Forexample full-text,
wild-card(comp*),or range(256- 320) queries

Peerto-peer networks can be split into two main
categories

AComplexsearchvia flooding with >N messages
iInefficient due to generationof many duplicated
messages

AComplexsearchvia randomwalk with a tunable
amount of messagesput low successrate for
rare objects

ALookupwith <log(N)messages

AComplexsearchwith N messagesusing efficient
broadcasting N4
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An example of a structured peerto-peer
networkis Chord,shownabove

AEach node maintains a list of nodes at
logarithmicallyincreasingdistancearound the
ring, known as the finger table. This allows
messagesto be forwarded to any node In
<log(N)time.
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ABroadcastingillowstruly complexqueries

ARoot node delegatesareasto each node in
their finger table by specifyinga limit in each
message Upon receivinga messagea node
will forward it to all nodesin their fingertable
betweenthemselvesaandthe givenlimit.

ACompletedwith N messagesdn log(N)time.
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Due to the tree structure, messageor node
fallure (churn)canhavea hugeeffect.
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Usingsimulationswe can seethe full extent of
the problem..
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Due to the dynamic nature of peerto-peer
networks,data must be replicatedto prevent
losswhen nodesleave Thereare two main
methods
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‘,-" . AReplicasstored closeto
original

Al owmaintenancecost

AUpon node failure the
replica are already In
the correctplace

AObjectsspreadevenly

AAny object can be
gueried,no conceptof
originalvs. replicas

Almpossiblefor a single
broadcast failure to
loseall replica

Comparing replication types through
simulation we can see multi-publication
leadsto a higherguerysuccessate.
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@~ Neighbour =¥ Multi-publication

-to-Peer Networks

As we would expectwe also see that higher
replication rates lead to higher query success
rates

AThe problems of complex search and
efficientbroadcastare verysimilar

AChurnhasa hugeimpacton successate.

APerfect successrate A 4 yit@lio obtain a
good query successrate; An optimized
replicationstrategycanbe usedto increase
performance

AChordsuse of periodic maintenanceallows
for more failuresthan would occurusinga
stricter maintenancealgorithm(i.e. Pastry)

ABoth neighbour and multi-publication
replication have advantagesin future work
we aim to produce a novel replication
method which combines the best from
both.
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