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Link-lifetime-based service restoration in optical
datacenter network
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Abstract: Aiming at the correlated and cascading failures caused by large-scale disasters, a post-disaster service restora-
tion scheme was proposed. This scheme utilized global service bandwidth concession and the limited lifetime of local
links to mitigate resource crunch in the post-disaster network. According to their bandwidth and holding time require-
ments, the impacted services for restoration was prioritized firstly, then jointly employed anycast and manycast routing
strategies to improve the service connectivity and bandwidth resource utilization. Simulation results show that the pro-
posed scheme can significantly reduce the service loss ratio, effectively prolong the holding time of the impacted services
and decrease the data flow loss ratio in the post-disaster network.

Key words: optical datacenter network, link lifetime, network survivability, service restoration, service holding time

] FH PRSI T Y 10 W 25U e e EE h o

WIZg e, RSS2 TT LAAE 2 AN T AN A b PR

gLy (DC, data center) J&—FfEA KK (A PO IRAFRIA, FrA BIA AT — A ek 2 A

5L FEAT U S RE ) A B A A i 8 ) 1 4 B s AR LLRNS O P SR AH R RS, AT

e 2 AHUPE A A T KR FE T3 2 B 1) 9 B ASAT BORAE G v
RN ZE . e WTAER > EH (WDM, wavelength geeb i P

division multiplexing) JEFZEALE AR, Hd AR, U ICHE SR )32 70 A IR LA 2

TR H s Aot PR 4%, e B I s 250 R 3 A fili Vi s 1™ B R R A IR o 8, 2008 4K

jlll

s HEA: 2018-05-07; &= BEH3: 2018-07-02

EE€WHEH: BHXARBF¥HREEZEBIHE (No.61671092 ) ; I X 1lT & il Bl 2% 5 A7 #F B AR WF 55 % & % B0 ©
(No.cstc2016jcyjA0083); T T A BB AL & % Bh I H  (No.KJTD201312)

Foundation Items: The National Natural Science Foundation of China (No0.61671092), The Fundamental Science and Frontier Tech-
nology Research Project of Chongqing (No.cstc2016jcyjA0083), The College Innovation Team Project of Chongqing (No.KJTD201312)

2018146-1



© 126 ¢ ST =S

%39 %

AT MRS 2011 S A A2 (R H AR 2R 0 o AT i
LUAe 2012 4573 53] 65 ki S8 R 7 0 R M X SE % SO ATAR
T TS PR G XL 58t 5 S 224 el ) SEL A 9 B v g e it
MR T ER BRI I ) (5 %o R, X
R ARG ME 457 S FRY 194 4 25 A7 s 18 Ay 5 Wi Ol B Hf
L 9 4% R R 1 T i 1

ARG HHE L W 2 55 PR A, ASSCRITTU 4R
H ol R A ORI B o R N 5 PR AR
J7 %, VIR IR ICHERG O T, Bt el 55 K
T bS5 RrSEIN ] B LU S A AT A AR ]
ORI A 1 A FR) DRI Do % 2L A4 B CORIBRE I
B ) FES > B L dr )RR (BRI itk
JEE (R R 2 B UL BERIX LR, ST R
R A el 5ty B 1B L E R ) S B 1 P2 o 30,
VR A (A Bl 98 DR ORI s AR 0L
G5 K1Y T8 5 SROMRF SE I 8] 75 SR A 2 N 25 VR S »
AW PRI B BRI B e s RAMEHR S
LR IR H S, 3R R VR SRR (0 RS AN
T BRI IA A WETTEE RERW], AR Iy
FERENS W MR AR IS XML S5 R, SR R0
TEAR IS5 IR EEI 18], DB A AR

2 HXIME

HAT,  6E o0 0 45 (1 26 A7 1 e 8 2 2652 3
BTN G2 I, 4 AR RIS I M Bt
SR LA T e SR

B e R e X T i 3 e 1) 5 o0 5 SRR
M55 A AR e, SCHR[LLTER Ao M RS
UK IR E A Lo B I RIS N AR I &, ARG
B oA IHE A TR A SR, e K PR
PEml g5 AT I S ks SCER12)48E
Fofrblestt by [ B0 45 0 S0, A5 O Bl A e e K
s AT 28 45 5 2% 0 B ) 7 11

FE RS HE FRAERERR, SCHR[ 1348t —
St R e A O (R D R R R S, LA
L FF 1) P e R R PR B AR s SR 141 T B
INFAEARAN IR AR B R 2y T &, 15
B PR I ) 240 SR, T I g I il sk B B RNt 2 ) 22
WA, SR s MU B B

SCHR[STIFFE—Fh s =0 I 45 1) 9 2% 5 1% 1
PRI T, R TUAR B AR ¢ B RT3k % i ofems, 52
PV 2530 5 R ety (PN T s BT, SCHR[16]
e Vi 0 @ AR N o U I A e Sl W 4 L W= WA

SR 22 8 5 o1 RO Xoh P 2 s R 95 5 1EAT 23
UG, DARSEACECH oo b 25 1R S XU - £ e it
T GEUE A A o SCHR[L71B R 35 S B0 oo 19 2%
(RIIOMERR IR, it — ik Py A R 1) 217 98 3
b 55 DR R, R KU B i A 23 5 [ PR g
it o SRS PRl 55 A A R IE I, e 3 i s S
(KA &N R, SR SR

3 [e)ERtEIR KRBl S AR

3.1 el R

RIS FAF CUHIRE . Wl X)) W]
R JSCD I HIL DX R TR T 0 28 2 A 5%, T — 28K
T 7 T A SR 1) D0 288 2 AP A v e DS L R R T S,
IS NETRERTIEINY ¢/t =R o L O (PN N 4
P bl 25 TR 25 I B N B o R T AR S S
AR Z A0 55, AR SCHFFUIF 3R —Fh ok T4
e NGRS 0 S W

45E > WDMDOGEE M4 G(N, D, L), H
L, N OJEMEET RS, D OVEdET O REES,
L CE ARG o N RN R A e A
KAEHfe J1, L P RR A B A AT [R] A o
BEW o AR AETT, LR 1 SR
SERPRSBAN W O & s 01T FO, AR
W I 1) A i T T B o B AR i B2 FR IO AR
o3 v Ak JR i L ) 52 BRI AH DG 2 s R R 4 1A
B ), AR H AN ) S5 28 5% (1) 2% FH H 0 i 4 T O
g . MR, R &SR, HZ
JEHME IR I 4 % AE A SHARAR ], TR T RS2 KA
RS ST (47 = Wa SXvia i /S /o> PO i I 9%
5 0 0 28 M 55 PR A 282 P i) m R i A DG (49l 28 55 4%
W€ (SLA, service level agreement) FHUEE Tt %),
32 TSR

AR O] P H 2 TR e A A I (LR,
link-lifetime-based restoration) J5 21554k 2 Fix) Lk
W7 Z AT ™ 0 M o R EETT R0 ) R D71 N
MMk (BR, best-effort restoration) J7Zfl3ET5¢
MY E (FR, full-reliability-based restora-
tion) J7ZE, W LRI IR AN DX o3 i A e Y
AR, ML SS I R T AL A A A PR
(R . 1 25 VA5 IATAAR EC E AN 3 Rk 52 7 S
B, Hrar Ei Sk PSR L5 I SR R,
TSk (M MR NI B A I A R S5 T

2508 MU 6 AN RURD 9 RAERK IR /N 2T I %

2018146-2



o5 8 3] s LT RRER R A IR DGR hO ) 20 55 A 5 <127

(c) BRI % H

(d) FRJ; &

1 KK 7 %R

A, W 1@)fr. Hr, a1 AR 6 b
ParhCouti s, HIReSEHEAH R ) A A FIRIAS, 15 5
2\ 34 4y SOISSERTT AL BRI A =N
15 ANBAATFE K. IO R AT I SR AV 2%
BCEWR 1 s, W3S 5Tk dCHE R A
(R0l 25 6l 42 B 55 B TR) 5 3Rk CRTARINTTRD D DA Bl 45 i
Hi (IR B 38 R AT Ff Ol R B D, dLr, s, 38
LR, p RORAHN ML 5B . R
KAMERAEG, BElg 4—5 P15, Bl 2—5 FIBERE
4—6 I EAT IR R 8 AN BRI [A] (i 8 h) o AHRY
o, ZIAAMERWENY S EHG: s, BRI, s s
so I TE) R B o e R BTG, Bk 3 By
G S5 AT A I R R4 (e R 2~ 4 Y
G AR G A e T, AR D 25 I B AR T
1M IRIEECE R AL O,

*1 Fial SEE

N& e 2z iy A 39 Hh
s, 8 8 Ps
S, 8 1 Doy
3 7 4 Ps.6
S, 4 6 D3y
S5 7 14 Psoy
Se 6 14 Py
s, 4 16 P35
Sg 4 18 Drss
Sy 7 20 Pis
Sio 5 10 Piasa

LR 77 & B 1(b)oR. 126k 52 5
NN i eesilY = o) OO % N8 AU (N 42 0 =
50% SR Je AR B 5 R A A 4590 4% R 45 B ) kg i
WA HET s B ST (R 25 M G T W S 54
BARMHEF RN - 525k 2505 T AR 52 il
55, [AIBIIR S 42 R 45 i T b 4541 2 1 8 4%
S5 TR 25 o HEF IS R R sg0 850 5,5 85
S Sir Siv Ser Sya 8y e MRTFHIHREE—ME
%, H ST AR IR SS I T)  SR LR YRR
Wi/ NS5, o By 5 PO, S
AN RNV G5 8 TR, WGk T4 T — Sl LAt 78
ATk LR PR a BC B R AR 55
Wk 2 Pior, Horp, s/ Fomb 548K s, 150 j 45008

*2 LR #AX FEE

N2 G Az i R 5 H

s]' 4 8 Ds g

slz 4 8 Psaag
s 4 1 Doy

s; 3 4 Ps_s

S} 2 6 Ps

P 7 14 Ps

s 4 16 Psa

Sy 4 18 j2

s} 7 20 Paa

Sho 3 10 Parss
S 1 10 Pirsss
S 1 8 Pas

2018146-3



128« w

¥ R o539 &

BR Jy B HUNE 1) B7R o 504 B AT i
Mk 55 1R 98 ARG B AR LSS (ol
AT s, ) SR AR AT SR/ R 55 T i
o3 BE AT 56 BEUR, T R A I AN T MY 55T 0
K, WGRSE TGN — 4 dd i AR 78 9 7 oK. BR
VRSB AE 6 1 E B A P E AR RN 5 T 3R 3 TR o

*3 BR X SEE

Mk 55 i G Az i A 3 #
S5 7 8 Psoy
S5 4 8 P3o4s
Sy 4 8 Pras
Sy 7 8 Pis

FR J7 S AN L(d)PTR . R P %258
Mg MV 55 (¥ 75 98 4 B RE . A B b AR A ) BRI
BEHMIER, ARJR B A SR 5 T4
BRURACHT foe /N Rk 553 - I 70 By 98 BRI, A
SRAZH B AN AL 55 B TR, AR TR
Z 0 s LAAD 7077 5 T oK o FR PRS2 45 A 50 1 Tic
R AAARIRINY S5 Wk 4 P o

%5 FEEX
e X

s W% s (s

g W55 s B9 R RS
; B 1 7L

W R 1 1095 B
b W55 s Rt
o BB 1 (I I
¢ BB 1 7R
¢, B p KR

: W5 s HHEFE T
5 W% s Mok
S, RS L5 I
p! W% s (055 j 43l
b W55 s (05 BRI
y Nl 254 SR S

= 4 FR X ERE

NZ3 9 " i e i
55 4 14 Ps3an
5, 0 0 TR
S 3 18 Doy
Sy 0 0 TS

WIEXR 1~3 4 EER ST ORI, 6
LR. BR Al FR X 3 Pk 775, Holk & bR o
A 0. 0 1 20%, MESSRFEIN T 2250 A 0.
32%A1 32%, M EBURED NN 5% 31%F
MN%. o, i E O v 5 I T R, AR,
LR 8 BRI B A A B A dn A I i U, ]
DA LR M O i W 248 ot P sk I L, JFAE— e 2
J& b5 57 sl 45 TR IR 45 o o
4 FHERER

76 LL Rl U B A L, AR LR &
HH )i R SRS RN SO0 BRI T PR AN ANE, AR
SE SN S s, o, HEFP T g, 1w (1)
B, BA—ANEUER NN

q—¥“ Rops AN e

1
Bu, SRS M

4.1 BERHRES

LR 77 BV Ak 55 1) N 28 R AT DL 22
T2 A ik 5, bS5 SR AT DA ) P 28 R
FE R — AN B AR A A G P 25 BRI AR (1) £ s O
RN SRR, Rk, LR KRR 4535 Rk Y
AT Y ZE B AR D] ) P 5 B E R S L
KT S 2 38 45 4 At SRms, FRAIE PN 25 (103
TPERTE T . [, T B PR M
JEME S TE TR, AR A RS L, A ST
KA 5 R P ARSI R TR B e )R
e W W

AT %K Dijkstra S35 5 5 /MU TE
o AR S s /MU RIS, LR 2 X
T2 PPEERAROY s BRI TR AR of FNEERK TR
) o HERKI AT ¢ F Il 25780 42 ik 25 It ) RN i 2
ARl E , @) FrR . AR L il K
TS s R 2RSS I TH ¢, , Rl %S s (1
ZI AN 2 BIBERS [ IR 5e; 45 0<t,<t,, Kok
% s RSS2 B AIG s 5 2, =0, MR REERE [ Av]
F o BERKVEUEARNY ¢ b i L 1R 5 R R F S Ol
YeE, @) R.

0, =t
tl
¢ =41-—, t,>t,>0 2)
o, oAt

2018146-4



2 8 1 il AR TR AL A A O C B RO gl 45 Tk T & © 129 .
kﬂi W >0 AR, A% SCR16]1TE TR,

=1 w’ ! () BRI L S REE T 1L 7. 124 184 19 [,

o, HoAth FLAERIND 55 6 A AR EIA U BENL A T 3 AN

I AT ¢, H A I T A AT % A
X2 ARG @R,
¢, =max{c;}+ a) (¢ +1) 4

lep
S, 3 B N PR AT L R K P B B T T AR AR
P, A B B TR AR FIEE S 1 B
BE, o IRE R

42 EAEDE

WIN GIN,D,L), S, a, S, ¥

W pl, b

PR S PTG IR AR
JRHARIE 5,=1, BT RSN 55 (15 58 4% p Lol
B IOIFARIE 6,0, Kebric)a T A WA NS
S,y KA S, & g (ERRTHES, B
thj=0.

B2 RAS, TS s, WRbRid
5,=1, BRI 3, W, 2 =1, AWML s 1
W p/ FREEAANATGE, WA, 2r A g
b/, BREEFISE 4, B, BREBDLE 3.

FE3 AR QARG EH S A, HRE
K@) AN s THE— 2 BIAHCE R oo 1 s MR
W, WRE, 4=+, BizmEich p/,
ol v IR b, BREEEPCIER 4, BN, S,
WIS s, BEERILTE S,

S MED b <b, BHHSES, T,

k=1

S, I ERAE S s, BRI S,

FES WHS, 20, & j=0, BHEELE 2,
), R

MG DL E 20 3R, A S 0 I ) AT % A
JISIN|b|N|, Ho, |N|h M S,
| N|1b| N | & Dijkstra BYEI A%, |S | AW
LS, T S R OB L, B
J=max{j} o

5 (hESSH

1 L 255 R 24 A1 5581 43 23 I 44 4 4
WK 2 fios. BB 5 AN RO,
H T AR NS5 SR A B H T ) B et

oo WAL TR RN AT S8 A (R K e
FEAHERS T AR 122 M. BRIl 4 A
ML KA DZ 1. DZ 2. DZ 3F1DZ 4, 4
S SE X IERR AL . R R G FAE DRI
RIS ORI IS 4 B0 5, DX BRI 8 20 B 11 A= i
WIT PR 8 h, A2 YOHE LI LS5 G4 Hh T L 55
JIR G5 IS 1] T B AR 55 o

& v @)-sowm

2 Mg

KA FERSME B, BN A 200 MIESSTE K,
B Fo i T S | 47 R W = & NN
1 4~12 DMK Z BN A2, RS I R S5 I
[ALE 1~12 h Z (B4, amak k5 =02k 30 &
W55 BbAh, FRREiZ 30 Eb 55 IR 45 e )y FEl
J& 4 1~24 h. 1~36 h #1 1~48 h, rb3t3isd 120 &
N2

76 LRI, 40 5I%F LR BR Fl FR iX 3 Ff
FHEHATIHE, FEXHEg W% (SLR, service loss
ratio) Mb 45 4] (] 452 2K 2K (HLR, holding time loss
ratio) ANV ER K ZE (FLR, flow loss ratio) 1X
3 Pl EREFRFRIEAT X LL AT . SLR K5 TCiE R
(L 455005 L 4552 b ORALHE RNE 4518 3R 5
PTG R M%) HLR b 258 e I 1) 50k 4%
TR b, o, PS54 2 ) Al 25 75 SR N
)5 M 55 S R 2 6 TR) PR 2548 s FLR AR REASAT
i 5T EL R R R L, Hrp, E
S SCM IS IA) 57 56 3R f . AEf ECHT, LR IR
ZH a=0.01, F=0.01, yLL0.1 AL 0~0.9 2
TVEARL o Fpe 407 EL 45 ) 4 FhJe AEASE IR ] — IR 45
i F) 0 PR 1) 30 2B LML 55 BT

2018146-5



« 130 - B % i H39%
B9 00 4% % U SR S L, LR Sl i 008 ==55
I 8 B 2 EL A 9 S S 45 1 5, 3 007} i
K5 94 2% IR TT P 55 00 LR 7 el 45 v i % % L
W 3 Fi. 3 AT, B 45 SR Zoos|
M 0~0.9, LR J7 51 55 1T 3 A 2.1 %3547 T b 1 gwbt::z:tlitlizzzz
0, Hoh, PRI SLR (0 0 gmykﬂ\*\“ﬂ\mﬂ~$\kﬂ
0.025 0.02F D\D-D\D\“‘\n.__n*u__ﬂ
o 001 |
0020 —o—1~36 00 01 02 03 04 05 06 07 08 09
v 148 SR
§°ms' s LR 7l it
Foowo} TS HO 46 TR R o 23, 4y =0.5 i,
0005 SLR Y5 HLR ReWS 3R s AEVERE, 1T FLR 1E y HUH
351 0.5 F10.9 B 1 ZE{EANAE 0.3%~0.6%. [K i,
T 15 LR 7RG B, ASCHL y =0.5.

0 01 02 03 04 05 06 07 08 09
TR
K3 LR TSR

LR J7 ZMb 55 55 S A B3 Rk A< 1 161 4 s il
B4 TN, BEAE y IOBEIC, kS5 HF BRI Al B 2k %
BT BEIRE TR . R, B 55 P R
I TR] KT HE In, HLR B WK, {5 HLR (3K e
JEBEHTE D o

0.06
—o— |~12
0.05 —4—1~24
—o0—1~36
b —— 1~48
K 0.04 \
B
=
=003
el
ﬁE
¥R 0.02
=
0.01
0 1

0 01 02 03 04 05 06 07 08 09
e FEREIL I
K4 LR 75555 FREEI T R A

LR J5 SN 55 it B4 R R 5 s, il 5
AL BEA y K, MRS R E LR R BN
Bto [, BB A5 VB H SRt ] i 8 I, FLR
MW, H HLR 88 2 32 0 /) o

M Lk DAL B (0 0 RS g, A I
EAB TS LR J7 &M &L TR bR, el
REf SLR 48R 50035 . R, 4y kK, W]
RE S AL R S5 . 55 R 7 5 A0 i e A 2R g

3 MRS kK 6 B, HE 6
A%, 5 BR A FR AL, LR 7 SLR PEfg b HAT
B RS, XN LR IR R 32 5%l 45
()5 BRI T 50%, M RNZEMAR T K e W 4% 41 56 ¢
PRE AR W), LRAE TS A S5 )
T FR J7 451040 F A= a1 BR o i, Ak
Jii W28 ] FH s ot U SE AR D, 3 SLR ik
8.4%, T BR J7 &t T 565 B % 1) A i S AN BUEK
Wi S Rt e i g A o BRI IR 2, A8 SLR B,
2100 2%, BeAh, B 6 W B, 3 Pk T
) SLR 1 fig 32 EEH PR T W 2 v (1) m) ] A o E
i, IXGEPRR SLR W IR P 52 5 AR 56 B 1] 1)
Ml 28 W 1T 500 55 1 SR I KRR A R R

0.14

0.12F |

LR')?%
(SRR SN ]
3 FPOT RS RFLL I A 2 a1 7 PR o

Horp, LR B T et HLR YERE. B
SRR I TR K, LR 55 BR ) HLR %38 E

2018146-6



48

s LT RRER R A IR DGR hO ) 20 55 A 5 <131

Tt B Erbasagdnasg, SeEn, LR AT
BR ) HLR TEREMLAHIAEZREH K. XU LR fE
ST W AN 55 (R IR 45 B TR 53R, B B 2 HE B i %
W, RIS A A G, BT FRBGET
XA BRAE A AR RS ORI, BB R 55 Rk = A
T PRI A W, LA 1K) HLR $abn ELIEE T SLR,

11175 MV 55 K IN T) e 5K o
0.18
o16ll[E==1-12
' 1~24
0.14 || B2 1~36
B B 148
& 0.12
g
= 0.10} 2
& 008} %
006t
= 004 %
"0
002} kS
0

LRF %R BRF %
B 7 3 Ry R R L Tl R

TR AT 5 2 38 45 4 1 th okemss, KR
Je B 45 ] g2 R I 4 2 45 3 FEAS R B Hh oo
(0300 %, T X A3 I 110 i R A o U1 R BB A AN A
A, PRI SR F P45 3 400 2R S0P A 3 PP &2 7
FWEER R, Wl 8 . Mk 8 nl g,
LR (1) FLR VEReScAR, HRE L4 T3 75 SR i a] ()
HK, LR 5 BR [1) FLR $Ebr a3 51 7 1 HLR
BAR AR A—E, BN 2P T SR K, LR
(F) FLR PEREAE 9Bk 3% - 10 FR 1) FLR P REMK IHHX
YeF-IL SLR $8br, H 547K TG

0.18
0.16 1 —11~12
B 1-24
0.14 | | geeg 1~36
0.12 | EER 48
¢
* 0.10}
E_E;_(‘
1 0.08}
¥W® 0.06}
= 004l
0.02} s
K
0.00 7

LRFZ
B8 3 FOT RIS R

6 ZHERIE

IRATTZ B ' B T 19 46 T T I A KR

GOMERR)™ B, I R IR B AN B
AT T 2 A A Bl 0 18 2 M 55 R T
Hla 2R, WIS R i) FURE B 5% i e 25t gy
WZE AR AR IR AN Bl 8. Dy T AT 280 R A
7 2K PR M 55 T TR I 55 IR T e ) i R, AR SCHR
HH b T AR A L S R R T S . SO %
B9 P 20 Hp IR A 08 BRI SE L, A 4RIk g%
T 50 W I X L S 2 B 10 PR o ST o 5%
Hh KRl B8 TR AR B 55 1) e 98 AT R 5
IR K, R B e R RIMEES 2
TR 55 1 i b SR, LAt 58 SRR R . D
TGN, SO 7 5 A i K RS 3 A
B TR S BT RN & HE SR 2 SN L E AP S
GUMIR TN N

B K-

[1] BILALK, MALIK S U R, KHAN S U, et al. Trends and challenges in
cloud datacenters[J]. IEEE Cloud Computing, 2014, 1(1): 10-20.

[2] ZHAO X, VUSIRIKALA V, KOLEY B, et al. The prospect of in-
ter-data-center optical networks[J]. IEEE Communications Magazine,
2013, 51(9): 32-38.

[3] KACHRIS C, KANONAKIS K, TOMKOS I. Optical interconnection
networks in data centers: recent trends and future challenges[J]. IEEE
Communications Magazine, 2013, 51(9): 39-45.

[4] ZES, G, REWK, & S0 RREHE S KB ARD]
TAF AR, 2011, 32(7): 3-21.

LUO J Z, JIN J H, SONG A B, et al. Cloud computing: architecture
and key technologies[J]. Journal on Communications, 2011, 32(7):
3-21.

[5] MUHAMMAD A, SKORIN-KAPOV N, FURDEK M. Manycast,
anycast, and replica placement in optical inter-datacenter networks[J].
Journal of Optical Communications & Networking, 2017, 9(12):
1161-1171.

[6] RAN Y. Considerations and suggestions on improvement of commu-
nication network disaster countermeasures after the Wenchuan earth-
quake[J]. IEEE Communications Magazine, 2011, 49(1): 44-47.

[7] KOBAYASHI M. Experience of infrastructure damage caused by the
Great East Japan Earthquake and countermeasures against future dis-
asters[J]. IEEE Communications Magazine, 2014, 52(3): 23-29.

[8] KWASINSKI A. Effects of hurricanes Isaac and Sandy on data and
communications power infrastructure[C]//Telecommunications Energy
Conference ‘Smart Power and Efficiency’ (INTELEC. 2013: 1-6.

[91 HABIB M F, TORNATORE M, DIKBIYIK F, et al. Disaster surviva-
bility in optical communication networks[J]. Elsevier, Computer
Communications, 2013, 36(6): 630-644.

[10] MUKHERIJEE B, HABIB M F, DIKBIYIK F. Network adaptability

from disaster disruptions and cascading failures[J]. IEEE Communica-

2018146-7



- 132

WG

1%

%39 %

(1]

[12]

[13]

[14]

[15]

[16]

[17]

(18]

[19]

tions Magazine, 2014, 52(5): 230-238.

FERDOUSI S, DIKBIYIK F, HABIB M F, et al. Disaster-aware data-
center placement and dynamic content management in cloud net-
works[J]. Journal of Optical Communications & Networking, 2015,
7(7): 681-694.

YAO J, LU P, GONG L, et al. On fast and coordinated data backup in
geo-distributed optical Journal of
Lightwave Technology, 2015, 33(14): 3005-3015.

FERDOUSI S, TORNATORE M, HABIB M F, et al. Rapid data

evacuation for large-scale disasters in optical cloud networks[J]. Jour-

inter-datacenter networks[J].

nal of Optical Communications and Networking, 2015, 7(12):
163-172.

MATL, SU W, WU B, et al. e-time early warning data backup in disas-
ter-aware optical inter-connected data center networks[J]. Journal of
Optical Communications& Networking, 2017, 9(6):536-545.

HABIB M F, TORNATORE M, LEENHEER M D, et al. Design of
disaster-resilient optical datacenter networks[J]. Journal of Lightwave
Technology, 2012, 30(16):2563-2573.

SAVAS S S, DIKBIYIK F, HABIB M F, et al. Disaster-aware service
provisioning with manycasting in cloud networks[J]. Photonic Net-
work Communications, 2014, 28(2):123-134.

MA C, ZHANG J, ZHAO Y L, et al. Bandwidth-adaptability protec-

tion with content connectivity against disaster in elastic optical data-

center networks[J]. Photonic Network Communications, 2015,
30(2):309-320.
TORNATORE M, BARUFFALDI A, ZHU H, et al. Hold-

ing-time-aware dynamic traffic grooming([J]. IEEE Journal on Selected
Areas in Communications, 2008, 26(3):28-35.

XU Z, HUANG J, ZHOU Z, et al. A novel grooming algorithm with
the adaptive weight and load balancing for dynamic holding-time-
aware traffic in optical networks[J]. Optical Fiber Technology, 2013,
19(5): 392-399.

[HEE &)

2018146-8

EE (1973-) , B, W, Bt
EN N B e e s S r 3]
AL IS ERL. 4T RESE.

RE (1994-) , B, LM, BB
HKER R A, W7 10 s E s
DR A A

XIBi# (1994-) , B, ikFEEN, EKK
e N3 1 A e ot - | S AN I T v &
R 4R A T

E (1991-) , 5, WrH i A, TR
32 NG 2 110 e S 20 0 S s 1y 0 - 1 N
HAE k.



	12-180227-“†w

