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P2P System Within PC Cluster Using Hierarchical Architecture
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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.

1. L ®I

P2P ¥ 25 A3, #3R® High Performance Com-
puting (HPC) OH5BICBNCSHERTLLEXS
N5MHEEEZRET L AT L TH 5. P2P TlI,
Ay —VUNERPNEEI NS Z &< BRIHICE
T 5. HlxIE freenet?, gnutella?, napster® i3
Ty ANKHERNE TLH, ENR PP OV A
TLTHDL, ZhblE, &) —FKBII547 M TH
LYRBEC, Ty A NP —NE LTOMBERRIZLT
W5, P2P TIEE—H — NICARNER T -
BHERT 5 2 LY KBHER Y AT MCHIGT &
5. LML, PP IIFSEEL B 7T Y r—v gy
DEENEN L WO RIENSH 5. HIZIE, gnutella?
TT -7 OMRICEREREZETS, 77V r—v 3
YDOTA RIVEETY Xy MU —7 O T57207
i, xy MU -7 omiEEREIHET 5.

T FSHERZE T
Faculty of Engineering, Doshisha University
T AEHERE R TR R
Graduate School of Engineering, Doshisha University

PC 7 525 3—Rfi7 PC 2% v b U — 78T
5 Z eIk VREEET HUSEIEEKCH B, AFDTE
T4 T AN— R =7 OMREOREER R L I A K
NT A= VADREITEY, AFICFANEE ST
W5, E7z, SHIBBEOKERPC I IATHHL
HEEEIND LI TE e

HHOKER PC 75 AZ 2R AT HRICRIEL &
L0, %) —RNDa—HFDY g T YT L
BICRAET L ) — NOMBEICKT 230 CH 5. PC Y
FSAE LTCHBET AT T = a VIEENR ) —
REDAELR D DT TRL, /— KOARRRRW
RORBICIG U CRIRICEER T 5 7 — NEREET 5
MR LDV EHLET L. TOEIBRTIVr—
Y a VICHIETES I Ry =7 & LTd Condor?
NHTeNS. LrLahd Condor 1ZL VAN Ry
NI = COFEREBETHI V=7 THY, &K
W TeHREeTL7TY r—v a r 28T 5103k
EL PO =Ny RMKEL 5,

7 ZCABISE T, P2P ORME b o2V AT L%
PC 7 5 AF NICRIET L FERIRET 5. RV A
TLTE, 7IAFZATEH L L%V Y —FERD



servent servent

servent
A

servent servent | servent || servent

servent |servent |

1 Tree structure within the cluster
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Info-packet :- meta-header each-host-info*
each-host-info: host-name host-info
host-name:- ":hostname:"

host-info:- tag-datax*

tag-data :- "tag: data"

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

5 Algorithm to relink to uplink, when uplink is lost

2 Information packet

:forte004-108:

machine: forte004-108

Seen-By: forte004-108,forte002-107,
forteO4,forte

loadl: 1.030000

memtotal: 128307200

memused: 37777408

memfree: 90529792

topuser: ogu

time: 1003039183

D=list of active downlinks
A=D[random]
B=D[random]
if A!=B then
set Route-To[A]l=Route-To[A]+B

3 An example of information sent from a single host

Rout e- To: master

seen- by:
servent B, servent A

servent A

seen-by: servent B

servent B

4 Information flow of Route-To: and Seen-By:
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Rout e- To:
master, servent A
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6 Algorithm to relink on too many downlinks
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& 1 PC Clusters used in experiments

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

forte
forte0O4
forte004-103
forte004-101
forte004-104
forte004-105
forte004-102
forte004-106
forte004-107
forte004-108
forte004-109

7 Text-based representation of current hierarchy
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