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A method for distribution tree construction on P2P
streaming system in consideration of NAT traversal

SHINJI SAMESHIMA, ! Fumio Sucar, ' Masamr IKeDA, !
NAONOBU OKAZAKI'! and MIRANG PArk?

A method for distributing streaming contents on P2P using application level
multicasting by the distribution tree is known to be suitable because of its high
scalability. However, because the node behind NATSs cannot create a session to
other nodes, in case many P2P nodes are behind NATSs, the tree construction
success rate falls and an overhead of tree construction procedure increases. In
this paper, we propose a new distribution tree construction method in consid-
eration of NAT for distributing streaming contents on P2P. In this method, in
addition to“ pull-session” that is usually used, according to the type of NAT
we introduce a“ push-session” to create session from nodes behind NATS to
participate in the distribution tree.

1. 0 O0ad

ggboooobooboboobooboobobbobboobuoobobobbon
0000000000000 0000000000000000P2P(Peer to Peer) 000
ooooooooooooooop2pO0O0C0OO0OO0O0O0O0OOODOOOOOOOOOO
000000 ALM(Application Level Multicast) 00000000000 ALMOOOO
OP2PO0000000O0O0O0O0O0O0O0O0O0O0O0O0O0O0O0O0O0O0O0O0O0O0O0O0O0O0O00O00O
0000000000V ¥00000000000000000000000000000
ooooooboooooooooooboOooooOoOoOoOoOobOOoOCObObOoooOooDoon
00000 NAT(Network Address Translation) 00 000000000000 O000OO
oooooooocooooboooobooooooooboooOooooooDooboOoooooDon
goooboboooooooooboooooboooboobooooooobooooooboooDon
0000000000000 00000O000000ONATOOOOOOOOODOO0OO
ooboooobooooboooooooo

2. 0000

00000000 P2PO0ODODOOOOOODOOON PeerCastV™®® 00000
000000000 NATOOOOO0O0000000000000000000

2.1 0000000
000000000000000000000000000000000000000
00000000000000000000000000000000000000000
00000000000000000000000000000000000000000
00000000000000000000000000000000000000000
00000000000000000000000000000000000000000
O0000000000000000000000000000000000000000
000000000000000000000000000000000000000000

t1 0000
University of Miyazaki
t2 0000000
Kanagawa Institute of Technology

(© 2011 Information Processing Society of Japan



gooooooood
IPSJ SIG Technical Report

2.2 NATOOOOOOOOODO
NAT (Network Address Translation) 0000000 IPOOOOODOOOOOO IP
00000000000 0000ONATODOODOO00DODO000000000000ONATO
gboooooobD1000b00bOo IPOODOOOODOODOODOODODODOODO
070000000 NATODDOODOOOO00000000000 NATODOOODODO
0o0ob0obO0o0O0bOO0o0bOoDbD p2PpOO00ODOODOOOOOODODOOODOOOODOODO
OO0 P2PO0O0DOOOODOOODOOOOO Y0008 OO0 NATOODODOOOOOOO
000 0000P2PO0O0O0D0O0ODOO0DOOOODOOODOONODOONDOODOO
gooo
gooooboobooboooobooboobobOoobobooobobooboobo
goobo0oobooobooboooboobobobbooobD0oobOooboobooboooo
0000000000000 0000o00oooooooONATOOOO0OO0OOOO0O0O
goboobobooooo0oooboobooDbobDoobDoobooobDOoobooooo
00o00o0oboo0ooooobOo0oboobobooDbooDoOOobOooDoOoobooooo
gooboooooa
e JODODOODODO
J000000000000000 NATOOOOOOOOOOOOODODDODOODOOOd
000000000oooooooo NATOOODOODOooDOoooooDoooooo
000DbO000oooOOo0oooOoOoOoobOooon
o JIOOOOOODOO
000000000000 NATODOODOODOODOODODOODOODODOOD
gooboooboobooboobobouoobbobobobobobobbobuooboboobo
gooboobobboooboboono
o JIODDOOODDOOO
goboobobobooobbooobuo0oboobooboobooboobooobo
goobobooobooboboooboobobobobooboobooboobooobo
goono

3. 0004

gobooooooooobooooooboOoboooboobOoOoOooooobooOoOoOoOoooo
0000000000000 0000O00O0O00O000O000O0bDOO NATOODOOOOO

Vol.2011-MBL-60 No.12
Vol.2011-ITS-47 No.12
2011/11/11

A T ABEIETAE
B : T (T el 4t

@:FRSIN/—F
PULL PUSH |@: SI0EH./—1
_— 6 =7y 3O AR

01 00000000

NATOOOOO0O000000000000000000000000000000000

00000000000000000NATOO0O000000000000000000

0000 PULLOOOOOOOOD0O0O0D00O00 PUSHOOOOOOOO (0 1)00

0000000000 2000000000000000000000000000000

0000000000000000NATO000000000000000000000

0NATOODOOODOOOODO0O0000YY00000000000000000000

00000000000000000000000000000000000000000

0000000000

3.1 00000000000

000000000000000 200000000000000000000000

0000000000000000000000000000000000000000

0000D0000000000

(1) DOODOODO0O0O0OO
00000000 DHT(Distributed Hash Table) 0000 00000000000
00000000000000000000000000000000000000
00000000000

(2) 0DODDODOOOOOOOOOO
00000000000000000000000000000000000000
00000000000000000000000000000 (40000000
000000000000 dead000 (0000000000000000000
0000)000000000000000000000000000000000
000000000000000000000000000

(3) DODDOODOODOOOODOO0O0O0
000000000000000000000000000 (5000000000

(© 2011 Information Processing Society of Japan



gooooooood
IPSJ SIG Technical Report

0000 (4000000

(4) 0000D000D000O0DO00O00000
0000000000000000000000000000000000000
0000000000000 00000000000000 10000000000
000000000D00000000000000000000000000000
dead 0000000000 D0O0D00O0O0O0DOO0(2)000000

(5) 0OO0O0DOOOOO0
0000000000000000000000000000000000000
0000000000000 0000000000000000000000000
ooooooo

00 (2)000000000000 PUSHOOOOOOODOOOOOOOOO00O0O00

000000000000000000000000000NATOO0000 PUSHOD

00000000000000000000 PUSHOOOOOODOOOOOOOO0ODO

(1)

C BEEARDR/ —F D& )

(2)
> RER - FAOBRERDZESE

3
) i —Fha0
BRI S OFE

M) =25 OB )

|¥Eﬁ§‘e1ﬁ/~l~"h‘5® F/-FUROEE

I

02 0000000

ooooooo oooooo ooo
O O O
O ] [
O O O

01 0oooboooooobooooooo

Vol.2011-MBL-60 No.12
Vol.2011-ITS-47 No.12
2011/11/11

goboooobooooboooobooooboboono 3200000

3.2 0DO00O0OO0OOOOOODOD
ooobooooooooooboooboooooooboobboooooobbobooboooo
PULLOOO PUSHOOOOOOOOOOOOOOOOOODOOOODOOOODOOOOO
gooooooo

3.3 0 0O0O0O
gobooboobooodooodooooooboooooboOoboooobooobooOooobobooDbon
000000 UbpO0OO0OO0OOOOOOOOOPUSHODOOOOOOODOOOOOOO
goooooooobooooooooooobooboooo0 P2PpPOOOOOOOOOOOOO
oooo

3.3.1 ODO0OO0OO0OOO0OOOOOOOO
ooo00o000oo0O0o0ooooO0O00bO000b0O0O00 P2POOOOOCDOOD
0000 (N\W)UOOUOoOO0oooooUoooooooo P2PO0 NWOOOUO200
000000000000 00000000 (0D 3)U00DULO0UOLOOLOOODOO
ooo0O P2POO0NWOOOOOOOO0O0O0DOO0O0O0O0O0O0O0O0O0O0O0O0O0 IDOOOO
ooooooboooooboooooooooobooooobobooOooOo0o p2pO0O0OO0DOO
ONWOOPZPOONWOOO IDOOOOOOOOOOOODODOODOOOOOODO
oooooobooooooobooooooooboOooobbooboooboboobDooooboo
00000000 NATOOOODOOOOODOOOOODOODOOOOOODODOODOO
P2pO0 NWOOOOOOOOOOOODOOOOOOOOOODOOOOOODOOOOOD
oooo

ooooooooooobobooboOopP2pO00 NWOOOOOOOOO P2POOOODO
coooOooooooooooOoOoOOoOooOobOOObOOoOoODO P2POONWDOOOOO
oooooooooooooooboooOoopP2pO00O NWOOOOOOOOO P2POO
goboooboboooooooooooo
goboobooboooodoooooboooooboboooooooooooOoOooooDon
gobodobooobooooobooooobooobOoOoOoOobOoOobOO0bObOobOOoboUODO
ooooOoOoOO0O0O0000000000oOoOooOOODOOO0O0000O0ODOOO000O00PULL
oooooooooooooooooObooboO0o0o p2PpO0O0OOOO0OO0OONWODODODOOO
O00000000oo000ooo0o0oooOoooooPUSHOOOOOOOOOODOOO
oo0O0O0000 P2POO0NWOOOOOOOOOOOOOCOOOOOO0OCODOOOO

(© 2011 Information Processing Society of Japan



gooooooood
IPSJ SIG Technical Report

PP T T —3/ 5 INW

A RAEAETIEE
B : IRAELB(ET oT4E

@: RSN/ —F
@: /-
@: FEIM/—k

03 N\wWOOooooooo

gbooooooooboooocooooboooooboboooobooobOoboboooboonbo
pUSHOOOOOOOODODOOOOOOO

3.3.2 O0OO0ODOOOO

gooooooooooooooooooooboboo0oooooboboooooobooo0ooo
goooooooooooooobooooooooobobooooooobooooooooDoo
goooooooooooooooooooobooooooooboooooooooDoooboo
gobooobooooooooboooobooooooboooobobooobo

3.3.2.1 O0OOOOOO

NATOOOOOOOOOOOO0O0OO0O0O000o00o0ooo0o0ooooooooo
goooobobooooooboobooooobooooooobooooboooooooooboo
ONATOOOOOOODOOODOOOO0OO0OYY 00000000000000000000

0000000000000 00040000000000000000 NATOOOO
ADODOOO BOOOOOOOOOONATOOOOOOOOOOOD 101000000
000000000 NATOOOOOOOOOO0OOOO NATOOOOOODOOOODOOO
0OAO00ODOOBOOOOOOOO10100000000000000000000O00O0O
OO0 NATOOOODOOOOOODOOOOOOOOOOO0ooooooooooooooo
0000000000000 000 NATOOOOOOOOOODOOOoooooooooo

goboboooooooooooooooooooobooooooooocoooooooboo

Vol.2011-MBL-60 No.12
Vol.2011-ITS-47 No.12

2011/11/11
. AT T - J—EADTIITIL R
mps] (Gl )
192.168.11.101:80 133.54.232.11:10000 S[
a FSA—bNw \ J—FC

\
IS -
\ ) -
92.168.1{.101 y>->2-232-11

04 0O0O0O0O0OOOO

g000oOoOoCOOoOoOoOoOoOoOoOoOOO0OOO0OOOO0OOOONATOOOOOOOOOOO

OORFC 3480000000 4000 NATOODOODO®O00OD 400 NATO NATOO

00o00o0oooooooooooo

e Full Cone NAT
0000000000000 0000oo0ooo0ooooooooooooooon
O000ONATOOODOOD 1010000000000000000000000O00O0O
0000000000000000o0o0o000000000o0oooooooog

e Restricted Cone NAT
00000000 FullCone NATOOOOOOOOOOOOODOOOOOOOOODO
00000o0o0oo0ooo0oo0o0ooo0o000oo0 IPO00O0O0O0OOOOOOOOOD
ooo

e Port Restricted Cone NAT
00000 Restricted Cone NATOODOOOOOOOOOOOOOOOOOOODOD
goooooooo

e Symmetric NAT
00 3000000o00o0o00ooooo0ooooooooooooooooooD
gooooooO0o0o0ooOoOOO0OO00o00U0O0OoOo0O0o00oUo0oooOoooogoon
00000o0oooooooooooooooooooooooooog

O00000000000000000000 NATOOFull Cone NATOOODOODO

OO0 NATOOP2PODO NWOOOOOOOOOOODODOOOOOODODOOOOOO

000000000 000ouoooOnd classO0 2000000000

000000000000 000O00 P2PUONWOOODOOOO STUN(Simple Traver-

(© 2011 Information Processing Society of Japan



oooooooooo
IPSJ SIG Technical Report

gooo NAT OOO

class 1 NAT OO

class 2 Full Cone NAT

Restricted Cone NATD
class 3 Port Restricted Cone NATD

Symmetric NAT 00000
02 ODOoOooooog

R/ —FoEEHtT

class1 class2 class3

il
A
=
m
7
1
S
@O
=
&
i
%

05 00000000

salofUDPthroughNATs)[I[II:II]DDG)DDDDDDDDDDDDDDD
3.3.2.2 O0OO0OOOODO
goooooooooooooooooooooboooOooDODbObO0oOoooobooD 50000
00000000000000000000 class1 000 class2000000 class30
OO0 pPUSHOOOOOOOOOOOOOOO PULLOOOOOOOOOOOOOODOOO
gobobooodoooooooooooobooooooobooooooobooooooooboo
gooobooooooooobooooooobooooboooooooooggooooo
goooo
e OO0 PULLOODODOD
0000000000000 0D000000000000 (class 10class 1) 000
(class 30class 1) 000 0OO0O0OO0OOU0OO0OODOOOOOOOOOPULLOOOO
ooboooobooooo
e 0000000 ODOOOOOODO PULLODODOODO
000000000000 0000000D0000D0O00 (class20class 1) 0000
ooo00O00o0oooO0o0o0oooooOoOOopPULLOCOOOOOOODOOOOOOOO

3.

O

Vol.2011-MBL-60 No.12
Vol.2011-ITS-47 No.12
2011/11/11

goboooooooooobobooooobooboooooboooOobOOoOoOoOooooboobooon
0000000000000 000000000000000D0000000OCclass
2000000000000 00000000O0O0O0OOOOOO
gooooooOooboOob0O pPULLOOOOO

0000000000 000D0000D0000D0000D0 (class 10class 2)0 (class 20
class 2) 000 (class 30class 2) D0 OO 000000 UO0OOOO0OOOOOOOOOO
goooOoooOoobopULLOODOOODOOODOOOODOO
0o0oogPUSHOOOOO

000000000000 0000U0D0000D0O00OO (class10class3) 0000
gooOo0oOo IbOoODoDoOO0oO PO NWOOODOOOOODOOOOODO
00oopPUSHOOOOOOOOODOODOODOOOOOOOO
0000000000000 pUSHOOOODO

000000000000 00000000000000 (class20class3) 0000
J0o0oO0O0 IbOODoOoOoO pP2PpPO0NWOOODDOOOOODOOOOOODOD
gooopPUSHOOOOOUOOOOODOOOOOODODOODOOOOOODODOOD
gooopP2pO00NWOOOOOODODOOOODOOODODOOOOODOOOODOD
goboooboboboobooboouooboobUoobooboobobobobobo
goobooboobobOoobooboobOobDU0oobDUoobDUoobUobobobbo
gooooobooooboooooobooooooboooDoboobDbOoboobo
000000000O0cass 20000000000000000000C0O00O00O0O0O
gooo
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