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Scalable and Dynamically Reconfigurable Internet
Service System Based on Clustered System -
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ABSTRACT

Recently, explosion of internet user requires fundamental changes on the architecture of Web service
system, from single server system to clustered server system, in parallel with the effort for - improving.
the scalability of the single internet server system. But current cluster-based server systems are dedicated
to the single application, for example, One-IP server system. One-IP server system has a clustered
computing node with the same function and tries to distribute each request based on the IP to the clustered
node evenly. In this paper, we implemented the more useful application service platform. It works on
shared clustered server(back-end server) with an application server(front-end server) for a particular
service. An application server provides a particular service at a low load by itself, but as the load increases,
it reconfigures itself with one or more available server from the shared cluster and distributes the load
on selected server evenly. We used PVM for an effective management of the clustered server. We found
the implemented application service platform provides more stable and scalable operation characteristics
and has remarkable performance improvement on the dynamic load changes.
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35, 2182 ANSEAHI} 379 FAMH

=)
A rr

ol
-

-{o

[0

A
AHESE AS, &AM Y Fole 0t E & F
—4 H3lE n#sty
17 28 112 353 2702 e 4L S
1KbyteZ ASIAL, AFH T80 2 Al 84
A A9 +HE SEAR2 A=A A FHA
vl AL Ael(F M 8] = = 0(Master), 1(1 Slave),
2(2 Slave), 3(3 Slave))d] M2 SHEEE VeI
th 2482 2383 100014 3007H2] F7HA 7THA

FHEAt 1 A7 7EE AlEH e A FHA4H
& F718te] ALESH Aol }E o5& mn sy,
©AA W 7ol BiE) F5o] o dEHASE X
182 58 ¢ & ok ol AL 3} 2 3L Helsle
Azbol R &3, 848 £ gd s ens
2 dozg g FEIA Yol BAE FA
o2 QW =) 23t Fato] hE o5& AT
& dek F 83 AelAzke) 8.4 AP
Hlffﬂ #ALe &89 A 7S Al=Ho] FHEHY
B gg BT Ut FEE S&8AMH AT 9
A% AAES 9% A37F dads gelstgnh

J}} mlm
y ﬁ°

FH

F

[o

—e— Master
—a— 1' slawe
—a—2' slave
31 —a—3' slave

100 150 200 250 300

323 11. Request & S7}ol| 2 SERET

A% 2: File Size Wis}o] @2 43

EAd¥de 23 oYL S TE sty A 24
471 100¥ o, 84 Hdo AVE F/AZ FS
(10Kbyte - 500Kbyte) $H4%=E £33 AHolth
O AT B =M FEE Z2H2E AL A
ol 84 #de A7|7} 400KE 27e4A =9
W =rt A A2"e] SEEET U F
Z4gch 2], 7o) Aol A|vk AW FUt

BEFS SREEI} R MBS G 5 Ark o] A

Peo) Azte ¥ 29t 1Y 129 2ok AR ATA
Holx unle} go] AL =48 o] F}sld

2% FEE $EAMY BA FANE F
A7 B A 2dY A5 AAE a90E 3
3% 2T 3 Aok A Y2 FY2HUY 5
Ag AN A A7V Bage woln Yok

4% 1, 29 29E 59 2389 F7ht 9
27] Wstel B3 BAS Fe 287w AA
eHA=/ HABLL2 AT oI5 FAE
& itk olel@ 99108 G % 4¥e CPU
AN e 33 viejstn MEAD EdF Azto]

@ orr

E 2. File Size Hstoll m& Z1t (421 Kbyte)

- e

E 1. Request = &7}0 w2 21} - only 8 meA~ A8

Request | Only T Z2AL G Size | Master| Master | 1" Slave | 2' Slave | 3' Slave

(87<F) | Master | Master | I’ Slave | 2’ Slave | 3’ Slave 10 07 20 95 99 81
100 0.8 1.2 55 55 54 100 08 18 159 16.2 16.4
150 0.7 11 54 56 54 200 0.7 27 15.7 17.3 175
200 0.7 1.1 55 56 53 300 0.7 2.9 150 16.1 154
250 0.7 12 53 53 55 400 0.7 3.3 306 27.3 34.2
300 0.7 12 5.6 5.4 55 500 0.7 24 655.5 549.1 4881
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—e— Master
—a—- 1’ slave
—a—2' slave
—a—3'slave

500

400 +
300 [-
200 +

100 |

10 100 200 300 400 500

32l 12. File Size #siol WE SEHEE

SHEEEY A9 RS 7‘41]‘3}@1 AR $EAL
& Z7HNT e 8o AETE & F YT 9]
Wk Bop FAHJ BA4E AsA 4 Ay
AL A wo A zhe 2Rt FAAH
AFS-8HA) e A $(Master)9h 371 2] ZAMHE
AHE-EHE 393 Slave) d W S$EER e
19S5t

A3 3: CPU A A}S 273 Requestol
g 4

A8 38 Hd, AFdAg g FHI} v @S
A $AFez FEG T2 A2 MRS 2HE
EE SAFHHEGY.

m* 2o t:o 2
o

rU[o

o 3ull Fxze] ztolrt A7
Al 2®e A A|Tte]
g9 AgolAY HAEHE FAY Yol §
oW =7t F48A Hol AAHAHJA Al2H
o] ABAI = o2 L FIE F 3l

o]# 3 A& A A zto] T/ AL R 4
Yol oS Holu Yot et B =EAME
¥ 9% 3 10mse AFAH 7t aFHE F9ol ‘?H
3 Agg FYsac. AE 17 29 Afd=
Request vt} YIE )2 A& ul3) CPU A2} Al
kol UF goly F3 48 AU S ALESHE oA &
Ae Fglodenz H4¥ 3Me 2t 84 2 10ms9
A zto) AbeElE A FEE AN 2 F
7t 2 e Hrksigd.

otgf o] ¥ 33} I¥ 14 10ms<e] CPU X A7+
F713r A5 AP dFo|n

¥ 33 33 145 7 RequestEo] Z77F 1KQ
gde a3 o, 29 23S VoA 25077
F7MNIIEAN SBEEE 7158 Aol B 49 24
T, 2 geo] B0 Pl¢ A AgAE AL w
o2 Agste A Master)7F 3719 FAMWE AL
e A3 Slave) 2tk $EEE7}F U W2t
AL Holi Y=, o= EHMH Y HY LAY

o gy r
%30 o o ooy
A —Q« off do ofo o

rl

N

e

Obo

E 3. CPU9| *e|AlZte Fofet 23

a3y 139 A2 P e Al g A
Httpd )\_1 H]/\——E— Z—]]—‘—‘G]»‘—C— 76]_?_ leyte _4_%!% &%] Rate Master 3’ Slave
e 399 LMEE 2P Aolg. 9 2% 19 . 10 167
LB ERN FE} TEHAS HEHS B0 0 12.2 156
= 2 _ 80 48.7 159
kﬂ ] EL}'E}'I‘H-—L— E]--'j'tl 1301]}“1 \_."1’] MaS )
tersh 9 229) Slaved httpd®] M2 &% 2ho]E 3.1 108 102.: 16-7
Holq A7 g9 AmolA Master?h Slave 94 15 163. 16.
- N e - 200 204.2 81,6
vl o] AF zFo] 2 Q18] EAsh= Zpofoln}. o 714 A o0 p— 79
S8 e dAMHAA ZEshe Ay FEE Al : -
Client Master Client ) Master Slave
(nttperf) o (httpd) (httperf)|_1ms | | (SM) . (TM) ! (httpa)
—= ms i
ms 1 |25m
1
1ms ‘ ‘ 0.5ms Ims 1.5ms ;
r&~ ,
Total time : 3ms Total time : 10ms

37 13, Z2M A0 2Hsls £
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350

—o— Master
300 |-« 3 Slave
250 +
200
150
100

50

— A
. L .

1 50 80 100 150 200 250

a8 14. CPUSl AM2IARKS Fotet

olo

BHET

BAe ¢ % ek o7& CPUS A
Lo 44} E she A9 e CPU(Master)
2 Agsle A Bt 3709 CPU Slave)Z #4HA]
A AR ZN $GEE 49 o5 AL+ 9
22 Roln Ytk & AT AHE BN 239
24, 2 A AT, B o] S8 2] Aol
434 JFE 71Ae ¢ 5 Qow, B =Ry
FHG SN A2 e AHATE Az o

W

<
=

£ 289 A0 HFFE ¢ 5 ATk EF 7129
$EAME Azdshel A5AelE TR A
He

FEY L8 A A" oS A
F JE 477 22¥S BeFEL

o=z,
o, o] Y& PVYME F
3 BH o2 ALESA g SE&AH 2 AR &
3 ud S E8AHAE AFTE & Ut
BEAzd e ELA EPS ol aF3E 2
B} CPUY HAIZtel & 239 Mo &2
3tk &, A4 1,29 oA ol vt 2o} CPU
A Alzko] & A Lo £ APdME 2

A ol5o] vlvjstAt 49 39 dAE T &
F = vkt 2ol CPUY A A o] S718 B9
T2 ANLEe T8 oI5 7dES € F A
EFE ALFE 71EY GMHEE AU A3
Me 78E A2E Y FA0EE 29 5 e B
R ALY S AT F e ATt

F7tE S Eojol & Hold Ut o] F A
FZ o= TCP/IP7IEY] 2= B2lo] ofd BE
ENE vz A go]lBa ] PVME o] &3=
Alz=glo) 78 2 AH 7L Fol asiy, HEolA
PVME] 84715 dg 587t 2 A5 &4
=3 8 Ag godd.

aga gA FEE Al&"e] H$E PVMY
Masterol] 4818127} g5 3lte] &AM
28 A 33 ot FFo e g Mu2E 3}
el FH Fel2goA 9T & gle Fu4H
g7l e A3 x desictn gggch 1
I B Alzgo] A &40 A85 7] M e ¥}
A AYE 283 454 822 oo gt
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