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 The evaluation of DHT is mainly based on algorithm analysis and simulations. When we 
try to use DHT as a platform for an application, we need not only theoretical evaluations 
but also practical ones, such as network bandwidth or response time. But, a large scale 
evaluation of the implementation was difficult because a lot of independent node was 
required. We developed an emulator on a PC cluster to realize a large scale emulation. In 
this paper, we describe a network packet loss function and node grouping function, and 
show the comparison between the real nodes and the emulated ones. 

1.

P2P (Peer-to-Peer)

DHT (Distributed Hash Table, 
) DHT

put(key, value)
get(key)

DHT
DHT

Chord[10] Tapestry[12] Pastry[9]
Kademlia[7] DHT

DHT

PC

[15]

1

島貫
テキストボックス
社団法人　情報処理学会　研究報告
IPSJ SIG Technical Report

島貫
テキストボックス
2006－DPS－129（3）
　  　2006／11／16

島貫
テキストボックス
－13－



2 DHT
3 4

5

6

2. DHT

2.1. DHT

DHT P2P

CPU
Web

DHT a)

b)DHT

DHT Web

DHT
p2psim[5]

MACEDON[13]

OpenDHT[14]

MACEDON 

DHT

DHT

DHT

DHT

3

1) 1
PC( PC)

IP Aliasing

DHT

2 IP Aliasing
INADDR_ANY bind

DHT IP
bind

Java DHT JVM
1 JVM

2)

Linux tc (traffic control)

IP

p2psim[5] kingdata[3]

3)

DHT

2

島貫
テキストボックス
－14－



4

join: 
leave: 
put:
get:

join/leave
put/get

PC( PC)
PC

PC GET

PC CPU
PC

PC
PC 1

CPU
 1

PC

PC
IP aliasing,
tc

 1 DHT

2.2.

[15]

[15] P2P

join/leave

(value)

[15]

key
(key)

put

3.

3.1.

join/leave
join/leave

join/leave

3

島貫
テキストボックス
－15－



3.2.

DHT
DHT

key value
key

value

value

value

key

3

key
key

key put get
put key

put
key value

4.

 10

 15

 20

 25

 30

 35

 40

 45

 50

 55

 0  5  10  15  20

av
er

ag
e 

re
pl

y 
tim

e 
(m

s)

loss rate (%)

average reply time

bamboo

 2
[15]

get
DHT Bamboo 20

(static)
 2 0% 20%

get

get

5.

[15]

5
0.1%

10
5

5.1.

DHT Bamboo 1
PC

(Npc)
PC (1pc)

PC
11

4

島貫
テキストボックス
－16－



15 19 23 4

(static)
(join/leave) 2

 3  4 get (  3)
static, join/leave 1pc

Npc 2 5%
(  4) 1%

 360

 380

 400

 420

 440

 460

 480

 500

 520

 540

 10  12  14  16  18  20  22  24

av
er

ag
e 

re
pl

y 
tim

e 
(m

s)

network size

averate reply time

static 1pc
static Npc

join/leave 1pc
join/leave Npc

 3 get

 3e+07

 4e+07

 5e+07

 6e+07

 7e+07

 8e+07

 9e+07

 1e+08

 1.1e+08

 10  12  14  16  18  20  22  24

to
ta

l n
et

w
or

k 
pa

ck
et

s 
(b

yt
es

)

network size

total network packets

static 1pc
static Npc

join/leave 1pc
join/leave Npc

 4

5.2.

DHT Bamboo Chord
20

(static)
IP

get  5
0ms 400ms

get
20

16.2)20(log
2

1
2

Chord
2

4.32 Bamboo
1

3.16 get

 0

 200

 400

 600

 800

 1000

 1200

 1400

 1600

 1800

 0  50  100  150  200  250  300  350  400

av
er

ag
e 

re
pl

y 
tim

e 
(m

s)

delay time (ms)

average reply time

bamboo
chord

 5

6.

3 DHT
(Chord Bamboo GISPv5)

DHT DHT

1 PC
(CPU

)

5

島貫
テキストボックス
－17－



DHT

DHT

Modelnet[11]

join

join join

7.

DHT

DHT

[1] http://freepastry.org/. 

[2] http://overlayweaver.sourceforge.net/. 
[3] http://pdos.csail.mit.edu/p2psim/kingdata/.
[4] http://www.bittorrent.org/. 
[5] Jinyang Li et al. Comparing the 
performance of distributed hash tables under 
churn. In Proceedings of the 3rd International 
Workshop on Peer-to-Peer Systems (IPTPS04), 
2004.
[6] Jinyang L et al. Bandwidth efficient 
management of DHT routing tables. In the 
2nd Symposium on Networked Systems 
Design and Implementation (NSDI’05), May 
2005.
[7] P. Maymounkov et al. A peer-to-peer 
information system based on the xor metric, 
2002.
[8] Sean Rhea et al. Handling Churn in a DHT. 
In Proceedings of the 2004 USENIX Technical 
Conference, Boston, MA, USA, June 2004. 
[9] A. Rowstron et al. Pastry: Scalable, 
decentralized object location and routing for 
largescale peer-to-peer systems. In Proc. 
Middleware 2001, 2001. 
[10] Ion Stoica et al. Chord: A scalable 
Peer-To-Peer lookup service for internet 
applications.In Proceedings of the 2001 ACM 
SIGCOMM Conference, pp. 149–160, 2001. 
[11] A. Vahdat et al. Scalability and accuracy 
in a largescale network emulator, 2002. 
[12] B. Y. Zhao et al. Tapestry: A resilient 
global-scale overlay for service deployment. 
Journal on selected area in communications, 
Vol. 22, No. 1, pp. 41–53, 2004. 
[13] A. Rodriguez et al. MACEDON: 
Methodology for Automatically Creating, 
Evaluating and Designing Overlay Networks",. 
In Proc. of the 1st USENIX/ ACM Symposium 
on Networked Systems Design and 
Implementation (NSDI), 2004. 
[14] Sean Rhea et al. OpenDHT: A Public DHT 
Service and Its Uses, Proceedings of ACM 
SIGCOMM 2005, 2005. 
[15] , . DHT 

. ,
2006-DSM-40, pp. 31–36, 2006. 

6

島貫
テキストボックス
－18－




