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Abstract As different from wired internet, wireless internet has limitations due to the following
characteristics; low bandwidth, frequent disconnection, low computing power, small screen in user
terminal, and user mobility. Also, wireless internet server should be scalable to handle a large scale
traffic due to rapidly growing users. Wireless proxy servers are used for the wireless internet because
their caching and transcoding functions are helpful to overcome the above limitation.

TranSend was proposed as a clustering based wireless proxy server but its scalability is difficult
to achieve because there is no systematic way to do it. In this paper, we proposed a clustering based
wireless internet proxy server which can be scalable in a systematic way. We performed experiments
using 16 PCs and experimental results show 32.17% performance improvement of the proposed system
compared to TranSend system.

Key words : Wireless internet, Proxy server, Clustering
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HE-(bottleneck) N -
32 geth)
E 8 Z2E JFd g 2% 834 (TranSend)
# of Hosts 1123 4 5 6 7 8 9 10 11 12 13 14 15 16
300 bytes 0|00} 337 650 878 892 887 1290 | 1476 | 1537 | 1565 | 1711 | 1920 | 2027 | 2190
1 Kbytes 00| 0 315 410 621 708 860 875 964 1079 | 1088 | 1199 | 1207 | 1472 | 1576
10 Kbytes 010]0 39 78 115 153 184 198 212 233 259 291 303 336 350
100 Kbytes 00| 0 225 464 7.07 927 | 1134 | 1365 | 1542 | 1761 | 1923 | 2087 | 22.7 | 2438 | 26.1
Variation 0100 74 149 201 246 267 306 379 411 435 456 492 520 554
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12 3 & 5 6 7 8 % 18 11 12 13 14 15 1§
# of Howts.

a9Y 6 I2E Jjgd ©E 272 234 (TranSend)

ol 713 & F2EE oW TAE FMA uiRshE
A38e FARsgy. T2E7} 40id A% FE19 CPU
AHEEO] 100%010S2 2 S5HA FAEE FEZ H1A
ok ¥ %a)E 71Z0= # of Hosts = 49w HE
el FE1o] ¥z 719 FE(FE2)7F AU, 7}
3 B 32E7) 270 ol EAFH AHA 84 AE
Ao A8l TAEE F/ISATHFE > Cache >
Distiller).

® 9(a)e o)u]A) =77} 300 bytesd A% APoln
olmix] =77} 1K, 10K, 100K, Variation®] @ #A$ 2

AEARA=TR  FRFAN A 31 A A 120042

< WHer I2E £AE FUiEAAN 4L #9
Atk E 9b)el W LEE Q FE# C. 4 D. #2 By
olu]x} =7 wa} AMHEF FE, Cache, Distiller 3¢
7t 2% dEade AE € F Utk B4 BoRRe]
olujx] Z7)7} AoW FES Cached 32E 7571 &
78la, ojujx] =77t ZW Distillerd ZXAE 747}
Z71e 4+ gith

432 All-in-one

103 29 72 ov|x] AMNE ¥Y=2A 8% &
AY Z2E Jpd E 29 2355 Yepin

Iy 82 32E U EEEY CPU HA&S Yehd
ot 29 8a)e olulA =717F 300 bytesd Agel &
2E9 Agd 0E T2E W REEY CPU FH&S
UehllaL 8(b)= ©olE& H#dld olmx A dE A
e ol o) HARES ZTAEV FH5 we
EA TAE(H7AN B2E 1A =233 AdzA
olu)z] @77} A&+E FES} Cache?l AH-80] ¥4,
o]zl A7/} E<4& Distiller?] Af&o] L& &
F Atk ZAEY 3j=do] Atgo] Fd3lal Client2%
H Eol& 232 &= 2% (Round-Robin)2E &+ 3
2ER Bujgos AEY 24 dvoels FIsith

® 9 Z2E J$d w}E CPU HAH4E 9 REEY E¥(TranSend)
(&, MM = Manager & Monitor, C. = Cache D. = Distiller)
(a) CPU ZH#& (300 bytes)

1 2 3 4 5 6 7 8 9 10 | 11 12 | 13 14 15 16
;ogfs MM |FE1| Cl1 | D1 |FE2 |FE3 [FE4| C2 | D2 |FE5 | FE6 |FE7 | D3 | C3 | FE8 | C4 | & | 7}
4 7.3 | 100 | 398 | 36.7 FEl | FE2
5 20 1998 | 751|686 | 100 FE2 | FE3
6 2431 98 | 973 | 86 | 981|988 FE3 | FE4
7 85 | 875] 100 | 71.6 | 88.1 | 884 | 83.1 Cl | Cz2
8 354 (922 [576[99.9]939 (931 94 [ 509 D1 | D2
9 168 | 99.7 | 77.1 | 81.2 ] 100 | 100 | 989 | 68.8 | 43.6 FE2 | FE5
10 634 | 100 | 844 [ 90 | 996|993 {988 (834 | 91 | 996 FEl | FE6
11 514 1931 88 ([332] 95 | 92921 | 75587 | 965|943 FE5 | FE7
12 517 19071939 | 100 | 938 | 924 {904 | 8 | 100 | 90 | 87.3 [ 896 D1 | D3
13 411 | 92.7 1 100 | 575|945} 931 | 90.1 | 90.1 | 59.1 | 92.7 | 91.9 | 904 | 521 Cl|[C3
14 276|968 | 476 | 666 | 974 | 975 | 966 | 89.8 | 75.1 | 978 1 975 | 964 | 41.2 | 95.3 FES | FE8
15 339 (937525 | 75 (952|941 | 93 | 923|836 |93.7]936| 915|452 | 959 | 937 C3 | C4
16 289 (961799 | 73319741966 | 957 521 72 | 982|976 | 96.1 | 686|627 | 948 | 67 | FE5
b)) EEES] X
# of Hosts | 1 2 3 4 5 6 7 8 9 110 11 )12 )13 [ 14 |15 | 16 |[FE#/C. #|D. #
300 bytes |MM|FE1| C1 | D1 |FE2 |FE3{FE4| C2 | D.2 |FES5 |FE6|FE7{ D3| C3 |FE8| C4 | 8 4 3
1 Kbytes |MM|FE1| C1 | Dl |FE2|D2|FE3|D3|FE4|{C2 | D4 |FE5| C3 [FE6|{DS5|D6| 6 3 6
10 Kbytes |MM|FE1| C1 {D.1 | D2 | D3| D4 | D5 | D6 |FE2| D7 | D8 | D9 |DI10|D.11|D12| 2 1 12
100 Kbytes |[MM |FE1 [ C1 | D1 | D2 |D3|D4|D5 | D6 |D7|D8| D9 DI0|DI11|DI12|D13| 1 1 13
Variation |MM|FE1|C1 D1 | D2|D3|D4 |FE2 D5|D6|D7|[DS8|FE3| D9 |DI10;DI1] 3 1 il




Ee 267 79k 24 Aeyl ZEA] A 109

E 10 32E A5d 4d& 24 2 H5(All-in-one)

# of Hosts 1 2 3 4 5 6 7 8 9 10 1 12 13 14 15 16

300 bytes | 195 | 368 | 520 | 711 | 875 | 1068 | 1243 | 1419 | 1591 | 1772 | 1931 | 2098 | 2265 | 2417 | 2578 | 2700
1 Kbytes 152 | 281 | 420 | 518 | 683 | 826 | 963 | 1092 | 1236 | 1361 | 1498 | 1625 | 1758 | 1907 | 2025 | 2149
10 Kbytes 28 56 84 114 | 143 | 171 | 200 | 228 | 258 | 288 | 316 | 345 | 374 | 401 | 432 | 458
100 Kbytes | 1.89 | 3.80 | 579 | 7.90 | 10.04 | 12.19 | 14.36 | 1658 | 18.75 | 20.94 | 23.28 | 25.39 | 27.57 | 20,70 | 31.89 | 34.08
Variation 49 96 144 | 193 | 241 | 290 | 338 | 385 | 436 | 485 | 519 | 579 | 632 | 678 | 727 | T4

E 11 All-in-one®] 4% FIE(16749] T2E 7§

300 bytes 1 Kbytes 10 Kbytes 100 Kbytes Variation Average
TranSend 1 (req/sec) 2190.27 1575.90 350.29 26.10 553.61
TranSend 2 (req/sec) 2217.78 1634.77 360.86 2850 581.98
All-in—one (reg/sec) 2699.92 214853 458.43 34.08 773.90
Improvement 1 (%) 23.27 36.34 30.87 30.58 39.79 32.17
Improvement 2 (%) 21.74 31.43 27.04 19.58 32.98 26.55

35

Crr o

My BHost1 |

2500 10 Kbytes 30 WHost 2 |
4 TIHost 3

-3¢ 100 Kbytes,

—w— Varistion

25

20

15

CPU utilization (%)

o N |wHost 16
1 2 3 4 5 [ 7 e ® 10 13 12 13 14 15 16 °
# of Hosts fe cache distimer manager  monitor
Module in Host
I8 7 Z2E /g W 29 8% F(All-in-one)
(a) 300 bytes

4.3.3 TranSend vs. All-in-one

E 112 16718 32EE 7|32 2 TranSendol Wi$
All-in-oned] A% ¥AES vERd Aol JIT Y
E(TranSend 1 718)& 32.17%°]1, Distiller?] 7}
(Spawn) A|7+g 13F HHF FAE(TranSend 2 V)
Z)& 26.55%0]tk. &7)A) Distiller®) Z=7HSpawn) A
e n#3EckE AL TranSend A2He] 3¢ o
749 Distiller& AH-FR etz A&l 25 §A
ol AMg-3l= Alo] ol 7]& Distillery #3379

CPU utilization (%)

Ae 9 A% N Distiller® 7lsle 722 e ke e ptm
390 weld ZE Distillerr} SReHT o= Hoduloh Host
x9o] Alzte] 28EE € 4 Utk TranSend 29 A¥ (b) & CPU A%&
2 oH3 ¥ ;s AMERF 84 AITHSF 200%) Oy 8 32E W REEY CPU AR&
< 2wl sl AYS FWF Ao}
44 EE AN HAXFe] 32EQ AFst 44Y W FES A9

Adg Ajzgho] 7|E A|=¥o) ulF o] FolA 3l Umzx] REE9 CPU #8527 @82 ¢ + A
ol Tx7 AP ZT2EES CPU 8= M ¢} (Manager/Monitor = 7.3%, FE1 = 100%, Cachel
g8 F Uk 4 E9, TranSend A2="& X 9a) = 39.8%, Distillerl = 36.7%). WA AtE A|AE&
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EE EEo] shte] 2B Fo3li, 23€ olnR

9 =)o) weh Wad BEY CPU Afgol Ame

2 A wAdHE BHez 999 a#A 33

CPU AHf€0] 100%7} o2 23 #<A CPU

8=t =}
Ay Fze @32 vey ZAd

+LVS : A¢t® T2E FE9} Cached] 27 E7 &4
£ dZFsgoy ol dFL 3 AMEA FUE
LVS7t M2e ddF)H(a single point of failure)
o] He #AE 7IAx Utk oY AL e
Wd(backup) LVSE Fo] 2F BZE 3AY
L4/L7 switch[30]5 AM&shs o] St

¢« Cache : A¢re TR+ Cache?te] ¥E(Cooperation)
o] glo] t& Z2E AR 837 FUF dlolEl
7} Cacheslo] Qo= wiyl H4 ¢ AWz 233z
ol2 AAlY 2A Cached) Fo14 Cache® HlolE}le)
ol AAE TAZE FAF oo EAE A}
A ME  Cache =58 H©)lE(Cache Routing
Table)[31]1o]u} CARP(Cache Array Routing Proto-
cof3z]e] A&g uEs B 5 Uk

54 B

E =7dAMe 74 Qe 223 2AFE $ o
2E #2 &  J=E RGP TranSend TEA] MH
9 ZAFE AF3ta, 7= ¢ 4% A At}
t}. TranSend TEA] XN BAHE 844, 3 £
3 R BT #HAA #4511, ol #Zsr] 9
H AR FFRE AYA. A8 B8 ALY 7=
7t s ) 19T A

BF AF U3ge aoksd ugE 2o
(1) i&F olmlAu} TG4 dE Distillerd] 3 Al

xR

T BE
(2) EgleldEY #BHES THFT  QoS(Quality of
Service)
Fangs
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