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Abstract: ICT environment is requisite for our life and business. It is important to ensure toughness and
robustness of ICT systems. To ensure toughness and robustness, there are several solution such as redundant
configurations, SPoF (single point of failure) less wide-are distribution. Nowaday, we must design our system
to endure beyond the scope of assumption of disaster caused by southeaster sea (Tounankai) earthquake. In
this paper, authors design and evaluate a platform to evaluate disaster tolerance of ICT system by immi-
tating existing disaster records. To contribute to make countermeasures against disaster and disorder more
practical, they propose classification from a point of view of a topology and risk evaluations.
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A design and evaluations of a platform that examine, evaluate, and
reflect a disaster-resistance and a disaster tolerance on a distributed
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Fig. 1 A transmission diagram of SPDS data to ERSS line

THEIAEIET BEMEERTIC BT A EFERIZ 100%TH - 7.
B 58 e A TR O R 2 R L 7 S 0l TR
DA, L LTHENAD X 74 7 THE 5 (1 2).

2 NHK "&H0D “HP wobi5Fs  FlfEE 01y —v
Fig. 2 A screen capture from NHK “Kamaishi “Miracle” Save

lives. Special lecture”

—77, IASEYN TR0 T 2 I & D IRSFEEE -
MitfasEvE s e b - H6l b H 2. BB OS T E T
& TEAOER EMEN S BHINEL 2. iR
TR A~ DOBIMEE LT B 70, AREDBEHLHTT
7 < BIRD & 2 S IX B 51 v & — % Bl
BRICFIA L7, 2ot vy ¥ —I3 PR 22 EICBIRT L 72
WE D) OFE 4.3m, REF D ORI E TN 1.2km DEFEE
Cdh 2oy 7)) — bid 2 oM TH 5. ifgEE
PR T I L2, & 1km (2 EDOHEEDSH ), HEED
30m~50m DHTICH 572, T OFEE, WEICIE DEEEY
Ty BBy ¥ —Tdh 2 EDEFBILNY, HWHAKE
SBIERTOD 2011 4E 3 H 9 HITHE ¥ 7 =i o Fe A i1
BOTH K ¥ — I L 2RI, ZokH%k
FHEAZ T THHIIERISN L TPt v & — ook
BT RWI EoEMETbE»ro7, TORE, Hik
G ACERE PR & Z o RIS 2 Hel o LTS
vy —T69 ADSEMRE L TINE SN, £72 200 AU



2014
Internet and Operation Technology Symposium 2014

B vy — I L T E v EERL H B 2,
2. Xv MU=

2012 4 8 HICHEIN 2 F5E£ L 72 TRaifg b 7 7 O ERHIE
12 K 2R - RS (55 R ) KMOBERE (55—
RWE) ok B e, MESND Ty —2 (TPEdy 1 T
TRDIEHHERT DIy 2808 X0 TTPHE~ L
My 12 TRIRDEHHER TR IRy Z230E ) cB8W»T
T TR 26 ST 6 X O ek T I3 s R - (]
7 - BB RE) 128 W TENRERD 34m & HfEE SN T
W33 EEIR TR BN O S AT R 5 KRR ) L
FEHNIX, EHPoP, FE[E PoP % s L 72 X & 72 JLEMHERR
TA vy —Fy PSRz FEBL T2 (X3). B
DICT Y AT LICEMNICEEZEITI LIk, ICT
AT LDILRMEPEEMN KO L X O ICT BIfR#HH
TOMAEARGIE 2 MR - et L, EEICHERET 2 Skt
G (Business Continuity Plan: BCP) Z{ET 5 Z & %
HIYE LT, TEReCod™ 70 =7 Mid 2013 (BT 2 v
7 — 7B T o % %0, 2 OH) A TIEEA e
FEHRREZ Y vy 7ETFAFETHELLTED, 3250k
Ry — o TOBGEEMTh NI, Z DR, ARAEIC 2%
BIITDORENSRY —IZBWTHA VI —F v F~DEHE
DHER I N 2 LTk D, AR L TR wWIiRRE
ROFEDFKET 5L, PBKIMETH 2 & T, MHE
M- itEEEE A LSS 0AR L 5T, AR HLAND
BIRDBN - BRI OHE M TDNT VS [3,4].

= EAIEER
- €3 NoxA
Kochi IX A%
JGN-X
Matsyama PoP
7 ,ﬁ
| Kochi IX Kochi IX -
Yy 4 9 " Kochi PoP Nankoku PoP ¢
T - £ = - of
CHiET. i )

A N N NN
FEFFEEETE

3 HHIXZHhLELIRy F7—2 ARy
Fig. 3 A network topology centered around Kochi IX.
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Fig. 6 A diagram of NICT/JGN-X Testbed Experimental

demonstration in Sapporo Snow Festival (according to

Cisco Systems Inc.)
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Table 1 differences of support by language on onePK
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Python Java
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Dpss Bypass Flow

Dpss Bypass Flow Until

Dpss Bypass Flow
Dpss Drop Packet

X | x| x| x| x|x]|x
O]O0|010]0|O|0a
X | x| x| x| x|x]|x
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Fig. 7 A network topology of distcloud with SINET4 and JGN-X
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Fig. 8 Access Points of wide-area distributed virtualization in-

frastructure “distcloud”
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(6) Network Element & DD (FEDET)

Network Element & 7Y = 7 MCIZkk&A 72 XV v K3
D, £ vF—7 x4 ADERZH DS Network Interface
A7z P EERT B72HDAY v F (Python @ API
IZEB VTl get_interface_by_name) BSHEINTH 5.
Z @ Network Interface 4 7Y = 7 MZl3A v ¥ —7 =4
ADIREZRFFT 2 LEDABINTE D, TOEHIL no
shutdown / shutdown O %KD LW TE S, ZDE
¥ Network Interface @ shut_down XV v FEHE L TD
AEARFIN TS, RKELV—FDERDA V5 —7 =
A ZIHR S NFEEBD IP 7 F L A3 get_address_list
AV FIZE DB T2 08 TES. ZNEZAVTER
DIP 7 FLADRSE NI A v ¥ —7 = 4 AR L THIR
I shut_down XV v Fa2HEITT 22 LTY v 7 DUl
ZITH)ZEDTBETH D I L RTERL 7.

¥ 7z onePK Tl API % i\ CTHEE L 7 3E %, Network
Element 4 7Y = 7 F L OEfHsUIiInl-H L, HE
L7z OBICHIRE IS 2 2 LD TH S, 207D
onePK 2 v b =2 EEIC kY ZL—F LDF Y F 7 —
ZEUED % o B AICB VLT, RWEITICRT &
DHRE L > T %, ZoEZHWT, mdoY > 7o
YW 217> 7%, onePK av tu—7 LKL —% L 2
dsarvtru—sfllof ¥ —7x4 2% 0S LYK
9% Z L2 & D Network Element 4 7Y = 7 b & D
ZHlc Il L 7., Z oUlksg, E LR (22T
1230 Btg) Icxy P 7—2 R B PH shut_down XV v
FOETHIO PR IcRET 3 2 L 2R L 7%,

4.3 SC14 TOEIEER

JGN-X % i\ 7z distcloud T 5 M - it Ve
FBa% S 11 HISkLA 7 F M= 2 —A4 =1 v X Thifi
X% SuperComputing 2014*13 T¢f79 . distcloud D7 7
L ARA Y FTHBILED ASRI004 D F— b % KKICH
DG SHIBIL, T8 vy —REREZED
HL, —HEY) 0 B I N7 REEICE T ) distcloud A31E
WICHR L el 2 2 & 29 (M 10). BifE, PRAGMA*H
DKE ML % distcloud DL E L, VM DKM
Wiesf JL—avi, BREEM~A/L—2arvzT3
ZEIKDRARY Y bDBHBET TV =2 avIiionTZED
GRMEZRTFEVARL—Y a v 2{T) FETH 5.

RAIE DK

K7Z9 b7 x—0135H, ROZROMAELED S,
(1) MEICA U 7SI & 2 B 2 B L 7o s 2 F8 4 &
% BEE,

I2E==) =L =
5. XKE RS

*13 nttp://scl4.supercomputing.org/
*14 the Pacific Rim Applications and Grid Middleware Assembly
http://www.pragma-grid.net
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Compute anywhere w/ Global Storage

at booth# 513
We’ll demonstrate :

live migration from Japan to New Orleans !
w/ Global Storage, that is,
distributed, very large POSIX file system on the earth

5;314/ US site

A Global Storage is :
" Huge storage cluster for HPC
E in global scale,
w/ fully distributed,

w/ high performance,

w/ native POSIX f/s,

over ultra super high speed network

10 SC14 IZHB\F B HEFER

Fig. 10 A diagram of verification experiments on SC14

(2) $EELTOARLBINDGSHET 2 2 LA THER
2 RS 2 F A S 8 B RERE.

K779 P73 —L0NRET 5 AT LIZEWT,
ED X9 IRPUT BT H M SEEM: - s k2 B 2
T lE, BfiE A PRI RSN 2 A E RV
THENTIE R, ZORDTHT AT L2HERFT 21024
FHix, BETHEE - BEORE2H L LOMEL, 2
DB BT ST - EEEEZFBL L9 &5,
T AT LWL T 2R ZNo 2By M7=
ENMII77D)—FEVYITERTEE, £2TH/—F
EV Y TIRTES AT AR L CRR D T %
o, ZoEmmthix, 20— v 22 EIRL
7L & HDOREREIREET 2MEMEN LA L E,
B AT LRI EZ 2 EOREITRING., 2T
J— PRV v BRE ZEGERR OO, KEPEED
TR, &, DS AT AR 2 2RI IZHBI 2
, TEZT) MlcR LTy AU 2000 & h EEE S EZ
D, ELHETIHEOHBEDL RS,

KEPEEIC L DRI 2HERENLELDD—D L L
T, split-brain fi# (% v b7 —278—F 4 > a V[H#H) 23
2217 545, split-brain [EE & 1%, M EEEE 2 LT
2P OIS DIEEIC & V@i 5 & TEREID W S
n, DM AT LADRMT 20— AEHT 2, HoHw
F—EHWEZRELTCLEIMETD S, TH AT L2
RT3 7 OGRS LG il 2 SRR ERIZE
HAAOFMIC X 2D TH 5. HIEPHN, SWPHKLE
Vo FKEICL D ZO@HAET B, BN KREICE W
TIBER E OE L ZFFOEN S W), £ v ¥ =%y b &
W T 5 HEEY 25 LD TE TORIGHS 2005 4EE > S
REINTHLS (10, LALHAR=Z2—Y—5VF, 4
VRS T O LS BEEEICB LTINS DR ENTEE
THMERIE L, FRBEEE CELTH 2 7 O InIREE
a A FDVERIZBWTAE— L &> T 3R FEN %
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Table 2 Examples of classification for influence of disaster and

® 2 KF - WEOPEEIIHH

disorder.

BER | BRENE RHHE

I TS AT LD 3 2B E | BEOREK L % 28 ED
DNR=FT 4 avicagh | V7 onEl
I3

I 20ODNN—FT 4 avitsy | BEORRKRERZY V7
Wi, VromfEHRd | oNRLEr 77497
= AMEAMET Iv¥=7Y 7 (TE)

111 20D =T 4 avily | BEORRKRLELLZY v
Wrxans, D% EAl

v NR—=Ftyavicghz | Vvrr7o%Elk
nkwvy vy EE

\Y —fEPr e IR I | WEBoOFRRE L) v
X DY —ERWEIMET OISR, B\ id TE
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F7A—LEEYRAET VO B X ISPS BHfE
IR 1268703251 DR EZITE L7, F 7 HARS M
RMASFEE IR TE S A v ¥ — % v PEAE 163 RE
42 (ITRC) L YHUER A » % — 27 77 Fokl4 (RICC)
POEDKERZWALLEFE LA, avEa—F Y)Y —2ADT
P2 W W KR, SINET4 D% o772
W7z ERZEHEIIZERT, JGN-X D[l % Ji 72 720w
7 EHCEETIERE, BX, 77 A8 A ML —UHTiiT
& % EXAGE / Storage % ZHefb 7 72 2okt A v
Tv 7, BLXY, 7I7RAYF—,ELTUCS Z ZHftn»
7272\ 72 Cisco Systems A HSHHICIEH L £ 7.
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