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P2P System Within PC Cluster Using Hierarchical Architecture

JunicHl UEKAWA,#* TOMOYUKI HIROYASU,t MITSUNORI MIKIt
and YUSUKE TANIMURA ft

In this paper a P2P-type system implementation with a hierarchical structure inside PC
Cluster is proposed. This is a system which has a high tolerence against failure and has a high
efficiency in communication. This system aims to be used as a framework for intercommuni-
cation used in numeric computation clusters, where intensive communication is done. This
new system applies a hierarchical relaying scheme, and uses a dynamical tree reconstruction
in order to achieve the fault tolerency. PC Cluster systems tend to have a representative node,
and this system aims at taking advantage of that characteristic for efficient communication.
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0 1 Tree structure within the cluster

servent servent

| servent | | servent

0000o0oo00ooooooooooopDoon
00000 P2POO0D0OOOOCODDOOOOOO
0000o00ooo00ooooooooooD pCcOODO
0000oo0o0o00oooooooooooooon
ooooOooobDoooooooDo
goboooOOoOo0oooOooooooOooooDboo
gooboooDoOoOO0oOobOoboOooooooDbDOoo
00000 servent 00 O0OO0DOOOO0O DO servent
goobobooOoo0oooooobobooOoooooboo
0000o00o0o00ooooooooooooonon
0000ooooo0o00o0ooooo0oooooDon
0ooooooo
000oooooo0o00o0ooooo0ooooon
0000o00o0o00oooooooooooooon
gobooooboooooooo

2. P2rPpO00O00O0O0O

OO00oOP2POOOOOOOOOOODOOODOOO

0000000O00000000

e 00DO:0000000O0D0ODODOOO

e 00D0O0DDOD:00000O0D0ODOOOODO
Doooooo

e 00D0O0D0DOODODOODOD: D0O0OODO
0000000000000000

e servent J00: 000OO0DO0OOOOODOO
0ooooooo

Windows 00 DDOO0O00O000O00OO SMBO

0Doo®Y 0pPPOOOODODOSMBOOOO

000000000000000000000000

000000000000000000

000 P2PO0OOOOOOOOOODOOOOOO

000000000000000000000000

000000000000000000000000

000000000000000000000000

00000000000 Ognutella® OOIRCOOO

O0O0000” 0000000000

goooooooobo p2pOO0O0O0OOOODODODO
goboooDOo p2pO0O0O0OODOOOOOODO
goooooooooooobooobooooooon
goobooooooooooooobooooooon
goooooooooooooobooooooboooboon
0000000000 Napster 000000000

oooooopCOOOO0OOOOOUOOOOOOO
gooboobooooooooooobooboooooobon
goobooooooooboooooobooooooboon
oboooooooooooboboboooooon p2p
goobooooooooobooobooooooooon
C/s000D0000000D00ooDnooooO
gooboooboooooooooboobobooooooDon
oobooobooboooobooo

3. P2PpO00D00OO0OOOOOOOOO

3.1 O a
gobooooooooooobocoOooOoooooon
goboooooooooooocooooboobobon
goooooooooooobboboooooooon
gobooooooooooobooobooooooooDn
gobooobooboooobooo
P2pO0O0O0OO0OODOOOOOOOCOOOODO
goooooooooooooooooooooon
goooooooooobooboboooOoOooObObO0oOoOoa
gobooboooooooooooooobooooooboon
goboooooooooooooooobooobon
goboooooooooboooooooooooboon
gobooooooooooooooocoooooon
OODNSOOOOOOOOOoOoooooooooo
goooboooooooooooooboooooobon
00 ¢/S000000000oooooooDooo
oppO0000O0DOOOOOODOOOOOOO
goboooobOoobooooobooboo p2Pp0OOODO
oooooooooo

3.2 0O0O0O0OO
gobooooooooooOoboooboooooooo
gbooooobooboOoobooooboooboooboon
goooboooooooooooooobobDbon
gooobooooooooooooooooooDoon
gooooooooooboooooobooooooboon
goboooboooboooooboooo
goopCcOO0O0O0O0OO0OOOOODOOOODOO
uoboooooboooooobooooobooo

e J0OOOUODODOOOOOOOLOULOOOOOOODO

goooooboboooobooo

0 560


研究会Temp 
－56－


e D0ODDOOOOOOOODOODODDOD
00000000000000000000000
000000000 C/S000000000000
000000000000000000(1)00000
0000000000000 chord® 00 0O(logN)
000000000000000000000 P2P
000000000000000000000000
oooooooooooO0
00000000000000000000000
000000000000000000000000
0000000000000000000000%0
000000000000000000000000
000000000000000000000000
oooooO0oO0O0O0O0O0O0000
000OdownlinkdD (0000000000000
0000000000)00000000 0 uplinkd
(00000000000 00000000000)0
0000000000000000000000000
downlink 0000000000000 uplinkO 00
0000 wlink 0000000000000000O
0000000000000000000000000
000000000000000000000000
0000000000000000000000000
000000000000000000000000
000000000000000000000000
000000000000000000000000
000000000000000000000000
0000000000000000000000000
000000000000000000000000
000000000000000000000000
oooooooooooon0

3.3 00000000
00000000000000000000C/SO
0000000000000+ 0000000000
0000000KO0O00000000000ORDO
OooooO0o0o0oOooOoOoO0
C/S000000000000000000010
ooo

I=tkn (1)
Gnutela 000000000000 O00OOOOO
0000000I=tkn 0000000000000
000000000000000000000000
00000 200000000

I = tkn® (2)
000000000000mO000000000
00000000000 downlink 0OOOOOOO

gobooooboooooooOoooDooooDon0 mOO
00000000000l 000000 mkt000
00D0000D00000000000001, = tlkm!
ogooooooooooooOnbDOOOOOOOO
n=m'00000000003000000 Ig0O
goboocoobooooooon

logmmn

Iq = Z thelm! (3)
=1

4. JOgooooooboo

Joo0oo0o0ooooooooooooooooon
000000000000 00ooooooooooo
000000000000O00000Oooooooo
O0000oooooooooooooooooo

4.1 0O00O0OO0OO0OOOO

jooooooooDpDoOOoUooOooooooooo
o0o0o0OoOoOooOooooooooooDOoOoooo
00oo0O0oOooooooooOooOooooooooo
0000000000000 00ooooooooo
000000000 0o0ooooDoOooooooo
0000000000o0o000ooooooooooo
doooooooooooopCcOOOODODOOOOO
00000000000oO0oo0ooooooooooo
0o0ooooooooooo

gooooooooooooooooogoooo
O0oooooooooooooooooooooo
O00o0o0o0oooo0oU0opooooOoooooooog
ooooOo0oOooooooOOoOoOooOoOooooooo
00000000000 00o00oooooooooo
0000000000000 LDIFOOOOO0OOO
000 downlink O uplink 000000 D0OOODDO
(O010)0D0D0DO0DD00O0O0DDODDO0O0OU0DO0
0o0oooooooooooooooo

00000000000 OoOO hostname:0O0 00O
0000000000000 00000 tag: datadO
00oo0OoOooooooooOooOooooooooo
000000 200000000000 00O0000
O000Seen-ByD O OO OOOOODODOOOODDOD
00oooooDooo 3000000

4.2 000000000

Joo0oooooooooooooooooogo
00000000Route-Tol Seen-ByO O 0 O Data-
Seen 00 0O00OD0D0ODOODOOCOO

Route-To 0 O O uplink 0O downlink 00 00O
J00O000DOuplink OO0 master 0000000

0570


研究会Temp 
－57－


Info-packet :- meta-header each-host-infox*
each-host-info: host-name host-info
host-name:- ":hostname:"

host-info:- tag-data*

tag-data :- "tag: data"

while link (car(Route-To)) fails do
Route-To=cdr (Route-To)

0 5 Algorithm to relink to uplink, when uplink is lost
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forteO4,forte

loadl: 1.030000
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time: 1003039183
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0 3 An example of information sent from a single host
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0 1 PC Clusters used in experiments

Name CPU Network
Forte Pentium IIT 600MHz, 40 CPU 100BASE-TX
Cambria | Pentium IIT 800MHz, 256 CPU | 100BASE-TX

forte
forte04
forte004-103
forte004-101
forte004-104
forte004-105
forte004-102
forte004-106
forte004-107
forte004-108
forte004-109

0 7 Text-based representation of current hierarchy
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