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= Tapestry (Kubiatowicz et al., @ UCB, 2000)
= Chord (Stoica et al. @ MIT, 2001)

= Pastry (Rowstron et al. @ MS, 2001)

= Kademlia (Maymounkov et al. @ NYU, 2002)
= Koorde (Kaashoek et al. @ MIT, 2003)
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o F—=N\—LA~DODMABIVEEEDOHRFESK

n /=A== AITMATEHEZITBEOREFHEE. MARICHEIE/—FEDA
ExHBEIT5-OITVELFHREEHRETH

O Location
n BREEAR

n BERTDHDEREHANFEMICHETIARE. TIVr—avIixtdbHE
BIEREOY—ERETIEFRETS
O Routing

= EEFIEG R
= BEWAFITHTTHAVE—DFRETLTURLERET S

10



BEEA—/IN\—L A1 DY—EXETIL

o DHT
= Distributed Hash Table
n N\ AREDBLTRFTASEICEYDRHRAN —DZFERL
= put(key, value); value = get(key);

o DOLR
= Decentralized Object Location and Routing
» AT VMDHRFEIREL. FEDAVE—DF~NED
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= sendMessage(objectiD, message);

o CAST
s NED/—FH, TIL—TZEHEELTS M- Bh
= N=1: Anycast, N>1: Multicast
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(Common API DFEREF M)

Distributed Decentralized Multicast / Anveast
Hash Tables Object Location / (CAST) Y
(DHT) Routing (DOLR)
put (key, data) publish (objectld) Join (groupld)
remove (key) unpublish (objectld) leave (groupld)
_ sendToObyf (msg, multicast (msg, gld)
value = get (key) obyjectld, [n]) anycast (msg, gld)

F. Dabek et al., “Towards a Common API for Structured
Peer-to-Peer Overlays”, IPTPS'03.
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DOILR vs. Distributed Hash Table
(TapestryFEZREF D)

o DHT: hash content > name - replica placement
] modifications - replicating new version into DHT

o DOLR: app places copy near requests, overlay routes msgs to it
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KBR API T DHT, DOLR F#&* %1
Application Application
forward< > deliver{
ms ms ms
. KBR Layer SHE 2 » KBR Layer

o Deliver(key, msqg)

m Delivers a message to application at the destination
0o Forward(&key, &msg, &nextHopNode)

= Synchronous upcall with normal next hop node

= Applications can override messages
0 Update(node, boolean joined)

= Upcall invoked to inform application of a node joining or
leaving the local node’s neighborSet
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Failure modes of DHT
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D. Liben-Nowell et al., “Analysis of the Evolution of
Peer-to-Peer Systems”, PODC'0O2.
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IR PN (Race condition)

O LITORXZRIEFICIBZ SERPAHEL:
m ALYK
= Mutex
= Reference counting
= RILFAT-TAEVY

O Heisenbug
n BUBILESETHEH/ITLALY
n BERALANIVETRT—ILE LEIFEWEERLGND

m ... Welcome to our club!!
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DHT Myths and Realities
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n EEEEICES

o JavaEDAHR—TaL o3y
= malloc/free DSEDAE)EFEZIXEREXEA
= malloc/free M3BEDAE): 17% DHERERFIL T4
= malloc/free M2EDAE): 70% DHERERFIL T4

o M. Hertz, E. Berger, “Quantifying the Performance of
Garbage Collection vs. Explicit Memory Management”,
OOPSLA'OS.
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J. Li et al., “Comparing the performance of distributed
hash tables under churn”, IPTPS'04.
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O S. Zhang, |I. Stoica, R Katz, “The Cost of Inconsistency in
DHTs”, UCB/CSD-5-1394.
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Figure 2: Possible scenarios of a lookup loss in Chord.
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O R. Rodrigues et al., “High Availability in DHTs: Erasure
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O VATLZEHERTES%L YES
0 BREBTELLVGES NO

o Debug level

O Dtrace (Solaris), Systemtap (Linux)
O Oprofile



=YD,

O DHT/KVSHAHYSEL TSI TI ...

= Rendezvous
= Location NE5IT RTTIKDOFEHBY
= Routing

=

O EERANDTA—RN\IIEITNIL
» RERBOEH
» AIAMOEH
= —EMOEH
s TREDEH TDOM)V—RHIH
= Design space DHFEYIZEHELY !

RORHL

O NUFI—VEHRETNILTHEDRMBDY
— 957K 2010

29



