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Construction and Operation of Large Scale Web Contents

Distribution Platform using Cloud Computing

Y OSHIHIRO OKAMOTO , !
NaoMI TERADA AND TOMOHISA AKAFUJI 112
Yuko OKAMOTO ,3 Yuisr SEkiva ,™ Eur Kawar ,f°
KazuTtosHl Fusikawa 1 and HIDEKI SUNAHARA 6

On the Internet, flash crowd (unexpected increase of web access) debase con-
tent quality due to insufficient resources. We think cloud computing, borrows
computer resources through the internet, may solve this matter.

In this paper, we report an experimentation of large-scale content distribu-
tion using cloud computing in Japanese High School Baseball Championship
(Summer Koshien) 2010.
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eno WIDE Cloud Controller - hyper_visors =)

huips:/ wec.wide.ad.jp/ hyper_visors/list

WIDE Cloud Controller w.»

== Inter-University Virtual Machine Cloud Computing System ==

o -

Listing All Hyper Visors in WIDE Cloud

The below Hyper Visors are reglstered as WIDE Cloud Infrastructure.

teadjp UP Intel kvm 203.178.138.71 10 (ibvirt : 9) .ann in Advanced Institute of Science and Technology o il &

jeadjp UP AMDKM 026 203.178.138.78 22 (lbvir : 19) Japan Advanced Institute of Science and Technology o il &

UP intel kvm | 054 203.178.139.66 3 (ibvirt:2) Keio University, SFC Lm=

UP AMDKvm 173 203.178.139.67 42 (lbvir : 14) Keio Universiy, SFC rd

UP intel kvm 102 203.178.131.131 12 (libvirt:7) Nara Institute of Science and Technology rdl

UP AMDKm I 171 203.178.131.132 15 (ibvirt : 12) Nara Insttute of Science and Technology rdcl

UP intel kvm I 114 2031781383 9 (bvin:7) The Univ.of Tokyo 4 =

UP intel kvm B 112 133.11.205.160 13 (ibvirt : 10) The Univ. of Tokyo £ L

UP AMDKvM S 20 2031781387 25 (ibvirt : 38) The Univ. of Tokyo rdii=]

" UP intel kvm I 144  13069.250.106 5 (ibvint:3) The Univ. of Tokyo rd )
skyt.wideoshivacojp B ntel kvm NA 2022491041 O (ibvin:0) Toshiba rd
vt ctemachi wide.adJp | UP. ntel kv [ 095 203.178.137.7 4(ibvin:2) WIDE Project KODI Otemachi NOC i
peS.slo.wide.adjp U intel km 00 192503651 O(Iovin:0) WIDE Project San Francisco NOG i

B2 WIDE 777 Farvitu—3

FEEMTH 5 sentry.asahi.co.jp &, WIDE 7 77 F E® sentryc ~DHR Y 431 1%
koshien 23S § % JavaScript DS — N2 FHEHZ 5 2 L THELL 7.
(1) 27747 Fd koshien 225, /87,857 =X D JavaScript Z &t Web 2 7~
Ve Bi3d 5
(2) JavaScript ZFT9 % &, WHRZIUGT 59— % L EHFRITHR S NB0E7 7
A )V % koshien 2 6 59 %
(3) BB LZZEE7 7 A VRIS, BEHEREEICEE I N — 95
(4) BE7 7ANME 1 DFICHERSI NS
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ﬁ sentryd
sentryc03

c2.dojima

sentry.asahi.co.jp

JGN2plus

sentryc-nara2

. vm1.naist

f4.nezu
sentryc-nezu2
. vml.nezu

3 2010 FEH TR AT L%y b7 — 25X

WIDE cloud
(NAIST, U-TOKYO)

h2.nara

4.1 VM ARYFI—Y

FEEEOEMTIC, WIDE 2 57 F LD VM TH Apache DRI % 1T 72, Hypervisor
1%, CPUICX 2MEfEER2 AT 27-%, Intel Xeon & AMD Opteron DH¥— NZFH L
7. Hypervisor DR ZFE 1 12R-7,

& 1 Hypervisor DRk

vml.naist vma2.naist
CPU Intel Xeon L5520 (2.26GHz) x2 | AMD Opteron 2387 (2.8GHz) x2
Memory 36GB DDR3 64GB DDR2
(O} Ubuntu 10.04 amd64
Hypervisor KVM 84

£7:, VM ® GuestOS & LT INETORTRTOEMERDDH 5 CentOS 5.5 &,
Hypervisor &@LU OS Tdh % Ubuntu 10.04 ZA YA F—)L L, OS DiEWVIZ X 5 1EREE
L7z, 7, IKFENIC I22oWT, #ERELF 74 3TH 5 virtio &, Intel Pro 1000
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AL, modsentry ##AAATH 2,

R v F <2 —71% httperf ZF]H L, mod_sentry IZ & - THiRH Mt X415 URL % X%
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+ 2 Apache RV Fv— 7 fEH

HIK LARYAL—F (s)
Intel4+CentOS+virtio 2153
AMD+CentOS+virtio 1107
Intel4+CentOS+e1000 1188
Intel4+Ubuntu+virtio 1886

2RV F—IHEREZRT. ROBUERBEDIPS DI, Intel Xeon DY —/N T
CentOS & virtio ZFIH L 72flAaAbETH o7, AMD D87 4 —< ¥ AV VLD,
kvm_amd #— % VEY 2 — IV OFEEDORETH 2 A[BEELSE ., virtio 2% 1000 £ D i#H>
DIF, ERIULICEK I 2L =Y avyDd—N—~y FEROHRICL 25D TH 5.

Linux #1 —F VD=2 a YW S 20 b 57 CentOS (Linux 2.6.18) »% Ubuntu
(Linux 2.6.32) X W& WEHIE, 74 2EDAAMRR EDA—XNVOREITERT 5 &%
Y (-
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Gy 2T L DEM, BilRED 8 A7 Hh6iThbivz, WIDE 7 77 FlITld, NAIST(5
R) EHA (IRE) Ic2n 2 N4 BT 50 VM Z2Hfi L. BB TO 774y 71381
B 2 5 L4k T 650Mbps 228k L7z, 72, KL I 7 4 7 13HERBET 800Mbps %
LR LT3,

51 EEEA

WIDE 7 77 F_L® sentryc D AlX, K& 2 HE % 3 &2 5l E 4, koshien ®
9B 1 HBD JavaScript DS %E NAIST D sentryc NEHE T ETE T 749 7039
MINsZLZHEEL. VM @ TCP v a vEOZE(LZK 410737, 14:30 (845
Ly avEBENLTw2D0300 5,
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sentryc-naral - TCP Sessions

' Sun 06:00 Sun 12:00 Sun 18:00 Mon 00:00
From 2010/08/08 03:45:00 To 2010/08/09 03:45:00

@ TCP Sessions Maximum: 126.82

Current: 3.01

Average: 22.45

4 sentryc UJEHKiD TCP v ¥ a v HoZ{k

8VM Z&THA LY, £7, K& 6 HHICIZ NAIST D&% %y F 7 =7 AV T F Y AH
Hoteted, 777 P oEHEEAOUDREL bfT>7. ZOHDFERD Hypervisor IZ
BUI2Ry b7 =27 74y 7% 5108, AVM O&EFE%R->TED, KK S0Mbps,
FRM & &b THY 150Mbps, 4 8000TCP v ¥ a v Ekot,

vml.naist (intel) - Traffic - bond0

’

" Mon 06:00 Mon 12:00 Mon 18:00 Tue 00:00
From 2010/08/16 03:45:00 To 2010/08/17 03:45:00

bits per second
L
o
=

W Inbound
W Outbound Current:

Current: 915.43 k Average: 2.44 M Maximum:

7.
1.65 M Average: 21.27 M Maximum: 79

81 M
03 M

B5 4VM &ilxy b 7—2 77497
52 YN—Z7OFVEA
koshien & sentryc OFHHFICE T % I S icfio vy = A4 i, AMD @ Hypervisor

DIEM, 7a—sNLIPv6 7 L ADAZEFS VM OB Z %2 NI, Y N—2 70X
SEBALK, UN=Z270FIRRE LRy ZIChSEwE Y, FEEEEAHEL . £
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6 mod-_proxy-balancer DL 7 7 A )L ()
<Proxy balancer://cluster>
# Intel
BalancerMember http://sentrycl.naist.wide.ad.jp/ loadfactor=10
BalancerMember http://sentryc2.naist.wide.ad.jp/ loadfactor=10
# AMD
BalancerMember http://sentryc3.naist.wide.ad.jp/ loadfactor=2
BalancerMember http://sentryc4.naist.wide.ad.jp/ loadfactor=2

</Proxy>

I N=R2 70X DY — N HERERT.

£3 UA—R70F LDV — K

CPU Xeon X5570 (2.8GHz) x2
Memory 24GB DDR3
Network 10 Gigabit

os CentOS 5.5

Rev.Proxy | Apache 2.2.16 (event MPM)
mod_proxy_balancer

mod_proxy_balancer Dt v 74 ¥ 7 & 6 IZRT., T IITRLTWSEDIE, guestl B
£ O guest2 % Intel Xeon ® Hypervisor |1, guest3 £ & U guestd Z AMD Opteron @
Hypervisor FICHLE L 72REET, AMEZHEIIOTLOEEDORETH 5.

K24 HEBE1RGICEBLT, P 7NVICABONLZLOD, YN—RA 7RI DART
166Mbps, TR 27 L2 TH 800Mbps 2 Flfk L 7.

5.3 ERPDONZTIL

2 VM # A%, K& 11 HEO ¥ — 7RI VM 5 Hypervisor DIGE 233 L < HAk
T 5 [MEDFEA: U 7z, FHERARF D Hypervisor @ CPU D 75 7 %X 7 12787, 30
TROM, Edlvy v h 6 SNMP 7= Sl T E T LikFasbh %, CPU iR
PAEVMEHE, 2y PV —2 774y 73 ERBEITBICRSTEST, % VM 6 FKfT
INE %y b7 —=7FDIAADMBIC X - T Hypervisor DMHASEHE L, 87 v MZIE
TELRS BoAMMBENEZEZ 6N,
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vml.naist (intel) - CPU Usage

percent

Tue 18:00
From 2010/08/17 03:45:00 To 2010/08/18 03:45:00

Tue 06:00 Tue 12:00 Wed 00:00

W System Current: 26.18 Average: 43.24 Maximum:  93.56
W User Current: 15.10 Average: 34.93 Maximum: 108.78
M Nice Current: 0.00 Average: 830.41 u Maximum: 235.09 m
W Total Current: 41.29 Average: 77.36 Maximum: 202.33

B 7 VM JEEELR D Hypervisor ® CPU %R

oY N—R2 70 F EABICHIGENELL, EgRI@P TN 5 & EORESTEE
L7, 2650, BRICEBELAZYVANA—A70F DNy 72y FICHRED VM 2iE L
LODBRAT, Ny Z7IVFE2REDO VM ORI E 2 AL, RIERERD b5
74y 7RO TCP £y aviz8BLUK9 IRT

rev-proxy - Traffic - ethl
156 M

100 M

bits per second

" Fri 06:00 Fri 12:00 Fri 18:00 Sat 00:00
From 2010/08/20 03:45:00 To 2016/08/21 03:45:00

B Inbound Current: 1.36 M Average: 21.73 M Maximum: 144.92 M
W Outbound Current: 1.39 M Average: 27.05 M Maximum: 166.32 M

8 UN—R7uXVIBEERD T 7 4y 7 DL

% 7z, Ubuntu 10.04 ® net-snmp DI IZ[EHDIH D, 80Mbps LED T 7 49 7 %
SNMP CTHUSTE 72\ &\ 9 [, Internet Explorer @ JavaScript T ¥ v DFEHEET
1%, 4Ilo JavaScript 121} % sentryc DYIEZ ML TLE 9 &I RIEND S 72,
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rev-proxy - TCP Sessions
t
30 k |
20 Kk |
10 k |
8 ~
Fri 06:00 Fri 12:00 Fri 18:00 Sat 00:00

From 2010/08/20 03:45:00 To 2010/08/21 03:45:00

@ TCP Sessions
Current: 115.97

Average: 1.95 k Maximum: 31.38 k

B9 UV nN—27uXxyinEELRO TCP vy ¥ a v EoZfl
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SRl DI, WFREDOKBBEEREL LT 77 FE2FAT 2 LI THh -7
2, BBOREESERZ2E2ENTELLEEZTOS, RS, FEFEEIIEED T 4
WP > 7287837 7 = X OFEFHEP JPEG HiEROHED, SELF) N—27aF
DRI TADFELL 1 REDATHEAL LD, 799 F2HHT2ILTrI94 7Y
FADEEWEZ M ETE L RO ON D,

HHEITIE, XvF2—2 3 EEETEERESHGVHE, H—7—27u—F£HEkick 2
MRS, VA=A 7u XS ofRikk &, BEEARREMBH - 7%

5%, 794 TV IEDY—AT FLAR AS ICL > THMEILD VM 2EHET 2, oF D
257 F% CDN & LCHIHT 2 5B 20 TH R 21T 72,
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HYEA vy —%y bRORMEREE L7 97 FavEa—T4 v 72FHL, KB
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1) WIDE Cloud Controller. https://wcc.wide.ad.jp/.
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