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A Proposal and Evaluation of a
Global Redundant Safety Information System
Based on Access Prediction Model
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In this paper, we propose global redundant web safety information system which implemented global redundant on the world
area and load balancing by the access prediction model. Conventional web safety information system has a problems, which are
certain operation at the disaster and adjustment of the number of servers in conformity with access. So we have developed global
redundant and auto scaling based on access prediction model to settle a problems. Global redundant arranges a system separately
in the distant area and multiple locations (e.g. Japan, California and Singapore). Auto scaling based on access prediction model
predicts the access amount according to the disaster scale before access concentration. And load balancing executes. A result of
the simulation experiment expected a cost reduction about 64% by global redundant and auto scaling based on access prediction
model, and the validity of the proposal system was confirmed.

1. [FLBHIZ

BEHV AT KL TRE RSCTIIEE T 2) R,
VAT LBV ORI REIE - AT 5 WEB ¥~
AT A ThHD. KFERFOPFARDM KE O R EIERE L
BT DRZES AT AL, Fhf - MM TORERROKE
BOBINFEBORE LR L, REFHEZ ZROBEBREICA
BT 5L LT WEB VAT A TOEENELTWDS
[1][2]. BEY AT A~OE: & U T HREREORHEER 823 5
FHhb., RHHAREKRD X S RIEARELZ H L KE
TR OB LT OINLE - AP LE O Amihic>
N BI=0[3], BENEHREAHT S WEB v A7 ADEIE
TR 2 T e S TR ERICEET D 2 L R VAT A
EBHEELETDZEDNEBETH D[] —RORLEE AT
LOBWELRRIX, KERERED ZAT A D 2 — P ~LHFHE
WMER T A—ADBREFEIN, 2=V EZELEZA—L

1R AER A HAT KB

Graduate School of Science and Technology, Shizuoka University
P2RRBHET R R T A

AvanceSystem Corporation

(©2015 Information Processing Society of Japan

WXt LY 727 v ay LCHODERIER 256 - A LA
AEM CREBREZ LA T2 LOTHD. BHOLEY A
TAFI T Ry a—T 4 V7 EFM U FERENR
ThY, Ar—3F 7V ETOELRAR S BT
EHWTHE Ry — R B2 EH L TW5. EHR
T, V=2, A v FREDNN—FRU 2T 2&HEEL LT
FEHET T RAT IR —2T 52 L8, REE
VR, ANE# 72 & of FEN A FTEE & LIRS tEm B %59
L. LDLEEVAT LEREFO 7 70 NEEE R CERT
DG, 2 O0MERHD.

1 DHOMEY, KIS TOILE/LTHD. BHETA
T AIFERFICB N T2 —FOLEERINE - A4 B
LT D72, SEERIREFE IS Uit T 72 e 5720,
WARKERD X O e JRBLS T CIESEFHIRE D 07—
B B8R EENEET ARNRH Y, FEREOT —
R B—CTEG VAT LAEBE L TWHERE, VX7
LMEENESSND. 9% Mk - —KENTOILEL
KR CIIARBUE K ERED S AT M2 Y 27 Z BT X 7
AN



R YUBEIE iR ey
IPSJ SIG Technical Report
2 OHOBEIL, 77 RRGITIS @8 e — N5
HHTH L. BEVAT DMIKERIZZ—F 1D OLERH
MMEPLEIERARY 7 =2 NBRERT 5720, FHkE

EWT 2 LT 7 AN KB e — BT E N D D

AT SR EIFR AN 2 RERFOT 7 & AUV ATRE 22— R
HCHENERNTAHE, 7278 AR ERCITaRE Y
V=R ERVEHEL AT LADO L) ITER#HEZROLND

P— R TIHE AR OE 2O REE B 2R 64 5.

ARG TIE LFE 2 DO A RIS 572, WEB v 2T
LERERT 2 — "B RHE TR L, KE/ROT
7 & A FEi T LYl 7e 0 — U CTRM OBUE 1T O
IR TR S AT B i EBRSE U RS 0 & A i
R

2 FECIIERMIZE L 3RE, 3 CITIRE T AT LEK, 4
BETIRT 72 ATFRET L, 5 FETIIHEE L FHE, 6 3= TIX
B, TETEEDETD.

2. PEEMREFE
21 REVATL

BE VAT AOBEFFEICE, B1IRT LI, El
INEE, WEB ¥ 27 A, (@572 Ehkx 7255 B O MRS BEfR
LH, AHHE TR, AMaB L Vo7t WEB 2T
LEMEAKG LT D, WEMEOMIETIE, Vit r/RE
MESI61E AW THRERFO R v b U — 7 TFEEIC L
WA AR B D T2 D D T L 3 Y X A% R E#IE
FERAERLADMELZ R LTS, HHRIERREOFE T
1%, DTN % W 72 9 70E WG I CTERIE W2 ik LRk
R SNS ~BExT D IE[7T]°, QR 2 — REHW-ZHIE
WOUEB]TIE, INEZDIHEREBE TEEF AR~ X
— YAV NV AT O EATOFINEME D & VA R
BAZEEL TS, 2 HE(E R OERINEREOMF IR
BOTHEREHICIT—XIC WEB Y AT ARHVLN
TNWB728, SERFROBRAEN L LZEHEREIIZIE WEB v
AT DESREOFHGRRB N EE L2 5.

WEB A7 A B O WFFE TIL[9][10], KERFIZ T X
TAOUNRANFRAMLEEBAE L, BEP—EHWZ
TV I TORENRSL, DNST v Fre vl ¥4
L7 RTOT 72 AEEY it e WK — " Toa
T ORENH S, Lo LILEALIXEN TOEIEFMIC
BE - THEYHAARAKESBULO K ETILY AT LFHR
BAREL 22 5. Ao BUIEE Y — 2RO TV R
AFRICEBNTCTHE U2 D 03, FHk - SERE R
OTEBER — A TOMEO =D TO—EH
AR Y —ANHELE D,

22 R 1EEREE

KEROHE LB 2 ERINDLE AT SE— 1
NTRLSZHIBTONRALERINELD TH D, AWS
(Amazon Web Services) [11]X° Azure[12]I2fXFEIND 7 Z

(©2015 Information Processing Society of Japan

Vol.2015-MBL-76 No.16
Vol.2015-CDS-14 No.16
2015/10/2

--------------------------
0 .

WEBY AT L fiE
“LRIE
BRSE

g ONES

B 1 ZEHT AT HEEFR
Fig. 1 Related study of Safety Information System.
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Fig. 2 Architecture of Global Distributed Web Safety Information System.
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Fig. 5 The access distribution of the disaster.
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Table 2 Data of the past disaster and training.
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# 3 VAT LEE

Table 3  System Environment.
Hardware Software
WEB EC2 CentOS 6.4
t2.small Apache 2.2.15
DB EC2 CentOS 6.4
c3.2xlarge PostgreSQL 8.4.12
o hr—/L—,3 | EC2 CentOS 6.4
t2.micro PHP 5.3.3
B — 3 EC2 Windows Server 2008
m3.medium JMeter 2.13

# 4 AWS API
Table 4 AWS API

EC2 #1E ec2-api-tools 1.6.7

A —)T 7k« A | AutoScaling CLI 1.0.61

DNS #/E Route 53 Authentication Tool
for Curl(dnscurl.pl)
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VarOBEAZEOELYTV Va1 OELE 1IZERE
L, 870 2T 7B RERFT AL ) —TarTh
LYV HR—= N D RGBT, £z, 7oA VF
— B, U=V g UEOT— X RS BER < FEi ST
WHZ L ERMER LT,
53 FOERFRICEICA—FRT— T ##EICE
ERGE ]
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EREOT 7w ANHMIH LTT 78 ATFHIET V% H
WTH— " FEFEH L2, K10 1% 2015 45 5 A 13 BIZ%
ALTEERRMHEOERDO Y 7 v 25T e, HEa—F
4828 HICK L TT 7B ATFHET LA HANCTHEH LZ
10 P ENLOTRT 7B A5G4 TH 5. BEC2 1% 1 R HAL T
MAESINAT-D 1 AL O T 7 & 24T L bl 24
— " ERD D, X 10 D 0~60 5> DR TlIHEE 741/10 4y
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H L IFAMSHICAV I GHAROFREINTIOE
WL ATRE /272D, BT NV OREE L LIRS L EZD.
WD 60~120 43 TIddii358 7 7 B AR TR I N D729,
HAZIZ1 BT OB 2 ETAMSBETY. Lok
W21 RRIEAL O T T 7 & A 5A0ICx LT — N0 E &
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Fig. 10 Distribution of Disaster and Access Prediction Model.
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Fig. 11 AutoScalling of the 20,000 Users.
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6.1 HPERTMDORE
BEIEBDRE L AT L~DT 78 ZANHIEK 5 925
S ESARCHE D EARE LTz, SEREM SR ~DRE D
WX, M5so7 78254008 Q-Q 7'y MIBWTIXIX
ERICEDL 2D THDIN, Yy -7 47 TOERER
FETIEPEIZ 005 LT EZRDERENRS D EITFE 200
ZZTCHS D Q-Q T uy MBEMNBIND DIX 7.6 £
MEERD. 7.6 X7 7 B AEMOEET - T2H2 DT
Exp(7.6) =2,000 (F)) &720 SEERABRK 30 ikl b.
K SDORETIIRENDLIONETIET 7 AR las
By, 7I78ATFRETNTOLA— NRT— U 7 %4T
DR OV — N TT 7 R AR ARETH
5. OFEYKERER, VAT LAANDOT 7 ¥ AN
TCHIIC B O CREER S IZE-> TRV, ZoMMicE
WCHEUNZT 7 8 2 PRIN TENIRLE AT LITEIT 5
KEROAMDBIIMERNEE XS, USSR TR
PETIER NS OO ERSMAEIEICT 78 A TFRIET L
EREELEZHATHD. FEIROPETIIHR 22—
MEVEET 7B 25N Q-Q vy MIBWTHEMIT
RHBMRH Y, B2 LT 4B T H VTSR
LD AREMEN H B, HHa— PN EZ T EXHERIER S
FIESTFIET 7 B A FRETLOREL N LT, &5
W22 — BRI TE D,
6.2 FEHEE QORE

T 7 AFRET ABEIBERICE O COERE E 1L, H8R
=W TU & D CEHE E & RME M 0% oK (X
6) MHITPRICTHE L. Z 2 TEHALEERIT R R
ERLTHD. —0F, G2 —VE TU & D BEIER72B%
ThIIFEER LB 2 o5, K6 OMEOMHBEFRET
R=0.77 £V EWHERH 7. B 12 13—
5,000 44 & 100,000 4 C, A FRITLELIS K ORI 2 v T

(©2015 Information Processing Society of Japan

Vol.2015-MBL-76 No.16
Vol.2015-CDS-14 No.16

2015/10/2
1,000 SR U 5,000
— R E A M 20
800 — A F A ANmax 762.45
600 FRRGRAL RREM
E 66.44 70.06
400 M 3.79 383
200 1 0.89 0.91
4 51,024.87 53,075.86
0
.rél 0 60 120 180 240 300 360 420 480 540 600
Q>
TU 100,000
I~ 10,000 .
—iRFIEAL M 2
8,000 ] ANmax 8,401.67
R R RFEEM
6,000 E 484.44 135.91
" 5.12 4.27
4,000
1 1.45 113
2,000 4 1,776,340.04 901,676.78

0

0 60 120 180 240 300 360 420 480 540 600
#EEFE(5)

B 12 BRI & BT

Fig. 12 Linear approximation and Power approximation.
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# 5 c3.2xlarge & t2.small DFENE
Table 5 c¢3.2xlarge,t2.small Cost

g4 15 ($) | A (3) FH ($)
c3.2xlarge 0.478 355.63 4,267.58
t2.small 0.034 25.29 303.55

F£6 HUARATLALERI AT LDV — AL

Table 6 Present System, Proposal System Server Composition

B AT A RS 2T A

AA WEB:c3.2xlarge 2 V3 | WEB:t2.small 2 15

DB:c3.2xlarge 2 & DB:c3.2xlarge 2 &

P71 WEB:t2.small 2 &
DB:t2.small 2 &

WEB:t2.small 2 &
DB:t2.small 2 &

W72

£ T BUVATLLERERVAT LOFEMBEE N
Table 7 Present System, Proposal System,1 year cost.

i By 27 (9) BEVAT L ($)
WEB 8,535 3,035
DB 8,535 8,535
ait 17,070 11,570
7. ¥&OH
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