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Abstract

DHT basedPeerto-Peer (P2P) algorithmsare very promising
for their efficientrouting performarce However, mostcommer

cial P2Psystemslo notadaptDHT algorithmsandstill usecen-
tral facilities or broadcastingbasedrouting medanisms. One
reasonimpedingthe DHT algorithm populaiity is the routing

information maintename overheal in DHT algorithms, it gen

erates consideable networktraffic and increases P2P system
compleity, especiallyin a highly dynamic ervironment.In this

paper we discussits effectson DHT routing performarce and

proposeour solutionto reducethis overheal.

1

A lot of researchpapersdiscussedhe Distributed Hash Table
(DHT) basedP2P routing algorithms (Chord [1], Pastry [2],

Tapestry[3] and CAN [4]). Although usingDHT basedalgo-
rithmsis a very promisingappro&h, alot of difficult problems,
suchasroutinginformationmaintenancestoragemanagerant,
faulttoleranceandsecurity impedetheir popularityon Internet.
Until now, DHT algorithmsare not widely usedin commercial
systemsyet, mostP2Pfile sharingsystemsarestill usingnon-
structured®2Pmechanisms.

A bigissuein currentDHT basedP2Palgorithmsis the high
overheadof maintainingDHT routing datastructures.Whena
nodejoins/leavessystemtheaffecteddatastructureon someex-
isting nodesmustbe updatedaccordingdy to reflectthe change.
For nodeswhich join/leave the systemfrequently systemwill
generatea lot of routing information updatetraffic. It is not
only increasehe bandwidthconsumptionbut alsoaffectthe ef-
ficiengy of DHT basedoutingalgorithms.

The rest of the paperis organizedas follows. In Sec-
tion 2, we briefly analyzethe maintenace overheadin DHT
algorithms. We presentour solutionin Section3. The related
work is discussedn Section4. Finally, in Section5, we con-
cludeour proposalandgive the future work.

I ntroduction

2 DHT Maintenance Overhead

In DHT basedP2P systems,a routing procedire can be sat-
isfied fastand efficiently. To achieve this purpcse, eachnode

mustmaintaincertainamountof routinginformation. As nodes
join/leave system the routing datastructuremustbe createdon
the nodesor the affectedrouting information on several other
nodesmust be modified accordingly To make systemwork
properly eachnode periodically sends‘hello” messageso its
neighborsto checktheir availability. Clearly DHT algorithms
achieve betterrouting performancehannon-stru¢ured P2Pal-
gorithmsat the cost of increasingsystemrouting information
maintenanceverhead.

In alarge-scaleP2Psystem this overhead canbe high, es-
peciallyin a dynamicervironmert, systemgenerategonsicer-
ablerouting maintenane traffic. When systemdetectsa node
joins, it will sendupdae messageto all affectednodes.How-
ever, for a frequentlyjoin/leave node, after the affectednodes
modifiedtheirroutinginformation,it mayleavesthe systemand
the systemneedto sendnodeleave messageto all thesenodes
to updatetheir routing information againwhich causesa rout-
ing informationthrashingproblem. Sincesubstantiausersuse
unstabledial-upconrections[5], thisis abig problemwhich de-
crease®HT systenrouting performance.

3 Proposed Solution

CurrentDHT systemdesigndid not pay enoudh attentionon the
diversity of systemnodes Althoughthe principle of P2Psystem
is the equaltreatmenbf all systemmemberspeershave differ-
entbehaior and have differenteffect on systemperformance.
Somepeersare powerful andstablewhich canmake morecon-
tributionsthanotherpeerssomeotherpeersonly increasamain-
tenanceoverheal without contributing much.

Aswe mentionel,in DHT algorithmswhenanodejoinsthe
system the correspading routing informationmustbe created
on it andaffectedrouting tableson othernodesmustbe modi-
fied. As a nodeleavesthe systemor a nodefailure occurs,the
affectedrouting information on somenodesmustbe updated.
For heavily dynamic nodes, systemmaintenancevork is use-
less. On the otherhand for relative stablenodes,systemhas
no muchmaintenancevork to do. Our purpo® is to usestable
nodesto take mostsystemworkloadandreducethe DHT algo-
rithm maintenane overheal.

We evaluatethe availability of eachnodeduring the time
it joins the system. We preferto add stablenodesinto routing
datastructuresnsteadof frequentlyjoin/leave nodes.A simple



schemes usedto measurea nodes availability. Eachnode has headandits effectsare not well consideredand evaluated. In
anaverage live timetable ALT to maintainthe durationa node this paperwe analyzethis problemandproposeour solution.

stayin the system.An ALT tablehas10 entrieswhich records Usingsupernalesin P2Psystemss a hot researchopic re-
the durationsfor the mostrecent10 appearance If thetable cently[8, 9, 10, 11]. In thesesystemsthe powerful nodes are
has10recordsalreadywhenit joins the systemthevaluein the selectedas supernoésand take most systemtasks. By creat-
oldestentrywill beevictedfrom thetable.An Average Duration ing anothe supernoe overlaynetwork onexisting P2Pnetwork,
TimeT is usedto recordthe averagevalue. To addressudden theroutingtaskscanfinishedmuchfaster Our approactcanbe
nodefailure problem, the node updatesthe presentALT entry viewedasthe similar stratgy, the supernodsaregenerallystay
every 1 or 2 minutes. Thuswe canhave a proximateaccurate longertime than other nodes. However, thesesystemsdo not
valueevenin caseof a nodefailure. Anothermethodis to let addresshe DHT maintenancgroblem,theroutinginformation
oneof its neighbornodesto performthis task. Sinceneighba still needto be updatedeachtime a nodejoin/leave the system.
nodesmustexcharge“hello” messaggeriodicdly amongthem, Ourapproactcanreducethe overheadby preventingfrequently

this work doesnot bring extra overheal.

In our proposal,eachentryin routing tablesalsorecordsT
for that node. In casea new nodejoins the system,beforean
affectednode modify its routing table, it comparesT value of
this newly addednodeandthe nodein the affectedentry If the
new node hasa higherT, the entry will be updated otherwise,
nothingis done.For anodewhichjoins systenfor thefirsttime,
its T is setto 0 andit is unlikely to beaddedin routingtables.

In our system,the currentnodes in routing tablesarerela-

join/leave nodes to pollute systemroutinginformation.

5 Conclusion and Future Work

In this paper we discusgthe routing datastructuremaintenace
problemin DHT basedP2P algorithm and propo® the solu-
tion. Our work is still in early stage,in the future, we will per
form quantitatve analysison DHT routing datastructuremain-

tive stable. Anotherstratey to reduceroutingtablemaintenance tenanceoverheaddesignanoptimalnodeavailability measure-

overheadis delayedupdate.Becausea large portion of routing
failuresis causedby temporalproblemssuchas network con-
gestion,mary of them may be recoseredin a shorttime. In
original DHT design,during a routing procedue, if the current
nodecannd getthe responsdrom the nodeof the next routing
hop,it assumeshatnodeis fail andtheaffectedentryin its rout-
ing tableshouldbereplaced In our solution,we assumanostof
theseproblemsarenottherealnodefailure, systemchecksT of
thenodein thatentry, if it is large thana certainthreshold(e.g.
30 minutes),we only markthis entry aspossiblefailure anddo
not replaceit. Whena new requestcomesnext, this entry still
canbechosenpnly if theres a certainnumberof failure occurs,
we believe thisnodeis fail andbegin thereplacemenprocedue.

An entryin aroutingtablemayalsobeupdatedvhenanode
detectoneof its neightor nodeis fail. Sinceneighba nodesex-
changéhello” messaggperiodically anodeN candetectafail-
ure of its neighborwithin a shorttime. If thefailed nodeF has
a high T, which meansF is relative stable,nodeN will broad
castthis messagemmediatelyand the affectedrouting tables
areupdaed. If nodeF hasalow T, N will checkit againseveral
times,only in casecertaintime (e.g. 30 minutes)passedN will
broadcasthe nodefailure messag¢o the othernodes Sincethe
original DHT designdo a lot of uselessnaintenane work for
frequentlyjoin/leave nodes,our stratgy caneffectively reduce
this overhead.

4 Reated Works

Compareto the non-stru¢ured P2Psystemd6, 7], DHT algo-
rithms can greatlyimprove systemrouting performare at the
cost of routing information maintenace. All the DHT algo-
rithms have a well-designeddata structureand routing algo-
rithm to achieve this goal. However, DHT algorithmsarestill in

the preliminary stage,a lot of issuesstill needto be addressed
CurrentDHT researchearestill concentrate@n improving the
routing performancethe DHT datastructuremaintenancever-

mentmechanisnandroutingtablemaintenancstratey, andwe
will also condict trace-drven simulationsto evaluatethe effi-
cieng of our solution.

References

[1] 1. Stoica,R. Morris, D. Karger, M. Kaashoé&, andH. Bal-
akrishnan;'Chord: A scalablepeerto-peerookup service
for internetapplications. TR-819,MIT., Mar. 2001.

A. I. T. Rowstron and P. Druschel, “Pastry: Scalable,
decentralizedbjectlocation, and routing for large-scale
peerto-peersystems, in Middleware, Heidelbeg, Ger-
many pp.329-30, Nov. 2001.

B. Zhao, J. Kubiatavicz, and A. Joseph “Tapestry: An
infrastructurefor fault-toleranwidearedocationandrout-
ing” TRUCB/CSD-01-1141{).C.Berleley, CA, 2001

S. Ratnasamy P. Francis, M. Handlg/, R. Karp, and
S. Shenler, “A scalablecontent addresshle network”
TechnicalReport, TR-00-010,U.C.Berleley, CA, 2000

S. Saroiu, P. K. Gummadi,and S. D. Gribble, “A mea-
surementstudy of peerto-peerfile sharingsystems, in
(MMCN’02), (SanJose CA, USA), January2002.

Napstery “http://www.napstecom?”
Gnutella,"http://www.gnutella.wego.con.
KazaA, “http://www.kazaa.conil.

B. Zhao,Y. Duan,L. Huang,A. JosephandJ. Kubiatow-
icz, “Brocadelandmarkrouting on overlay networks; in
IPTPS,Cambridg, MA, March 2002.

Z. Xu and Y. Hu, “SBARC: A Supernoé BasedPeer
to-PeerFile SharingSystent, in (ISCC),KemerAntalya,
Turkey, June2003.

[11] B. YangandH. Garcia-Molina,“Designing a Superpeer
Network,” in (ICDE), Bangalog, India, March2003.

(2]

(3]

(4]

(5]

(6]
(7]
(8]
9]

[10]



