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Abstract: Based on the Cloud-P2P storage architecture, taking into account the data access mechanism with both the data
center and the peer-based layer, considering the repair process of the replica, a three-dimensional Markov chain model
was constructed. The steady-state analysis of the model is obtained by using a matrix-geometric method. Then, the per-
formance measures in terms of peer-based traffic load, the average access time, and the repair rate are given. Moreover,

numerical results with analysis and simulation are provided to demonstrate the influence of the system parameters on the

system performance. By constructing a benefit function, the number of replicas in peer-based layer is optimized.

Key words: cloud storage; P2P; three-dimensional Markov chain; matrix-geometric; performance measures

1 35l5

DA RAE = U I _ESEAR ORI o
ARG SR N RS EOR B A A
RGUEINRE, KWL R A RIS R A7 i s 450
L R A SR R AT, X AR B £ ik
RN 55 U i DAt e Tt 4 fo i e K v FH 45
BRI SS, AE Gk PR DL K BRI
FCAe Tl TR 2 AR TN A 2 AR OR B AT IS I B
MZ—.

Yeis BEA: 2013-12-13; 1&EBH: 2014-01-19

FERACREARET, BATAR A R =48 (0
AE Z A il PR B AT AR s AR U, EE A At AR
[l R 8t o BEAE A = Al R 55 P B30 R AN T
s REATR] (R R A AE w5 as £, X
HeR 2 i A7 ik BE U AN E IR B, DAL R 20
=S AT S B A F,

35, WA K U5 1) A S ) —
ANEE A T AR Y A TR ERAS, R
T RSCEAE AN DRI AR OIR B, [/, P h
ey e 2 B TR 2 B o PRI 2274 i B R 47 28

E&WH: HRXARFFEERIIIE (11201408, 61472342) 5 Jidb HARMEIEERIINH (2012203093)
Foundation Items: The National Natural Science Foundation of China (11201408, 61472342); The Natural Science Foundation of

Hebei Province (2012203093)

2015077-1



A

e 5536 &

YIRS+ 2. SN A RGP R R
58, Google /A #¢H! T MapReduce FiAP!, 1T
MapReduce 57850 5 53 E5 45 1) G W 66 1 a2 A
HH )G RGEAF B RN, SCIR[418 T —Fhali 28]
TN (2544 TR, Ao 1 5 SR o ) 45 SR G2 A7 1)
KN, i T BRI SR, b T AR
(1) 0 SCBRISTHE H T — i T Ik i) P F o
Bk, mAFE RGAT FHZ RN 2275 R A Bk AT
T, R R B )2 B HoAth =7 0, A7 R S
BT R ) BT . AESCR[6]3 S T — A
NN E TN E S RIS L 7 i e M - T
BEAS T P 44 BR 91 R A7 AR R 514 BRI 55 &
INS(index name server) |-, 4 AT 800 EALR,
HES INS BRI BTN, FHfE 215 1
3, AR T im U . Sk
ATEAE VT I, INS AR H P B A dnd =2, O
FH P B 3 T 2 319 i, DRIE 171 ) ) B 28
fhir, e T TR IR A %

AP RE, HARTAEE R VRN R G
REL B ESE R L —, AT ORAIE A7k R GE i AT
SEVE RO B N A7 FE U SR . STHR[7]
P 7 — PP EIA 3= B4 A (proactive replica checking)
B, AR By 2 MR, — 84> PRCR 19
R, FEHTEIAKEH; 5o hH A8,
T B KB 0 7 73l PRCR 49, Tl Bha
MRS A 1) AT, DURIE = Al R8s ] 58
PEo SCHRIBIN BRI A I, 2% RE AP A B P )
TR QoS B Arfith 7 ) S5 R #o6f R 48 i SE 1k
RISENR, AL T — A B A7l FR S8 SEPE R 20 B A
R, KT BRNE F BN 1 AP R G, W
R B EREAT T 30 UE o SCHR[OIARSE A [ Hh 5 H P
Yy [f]— 29 s A ) A, fe R &
W, S T BRI SENE, D T P EdET
ZIEEN R

H T AR IR SSRGS A SR A, 64
Je R e T 2 5 T Bk, — 5 T &R
Gefs i e NV BSOS TP AE IR S5 v, 59—
IR, B ARUCH M B A5 KR BN T Hcls
O R KRS o T 23 A A 55 A48 21 O VAT
JEAR W] Reit s 2%, i S EUTERE R, A
I, —SERFE AR P2P BORAE A — Rtk 78 i
NB|ZA At P, pop R 2 h b,
946 T IR 55 A5 O o XM 48 AN, AR UCPELT

AR, RS I HRE ). I
PR P A4 47 18] LA P2P IR B ZH4UE K, H g
W RAEE)Z, IFMANEI RS F S b = A it IR 55
SAERE, JER—A Cloud-P2P ZA7fkgikglY, &
— R T R SE R
SCHR[1STHEH T — R R A P2P HeARM M A7
R 55 245 AmazingStore. /25 H 75 A
B AL TR, A O AR, BRI
T S D), #3487 AmazingStore R4:H
I MAEaETE, Al T 4T RIS T A
A, FHIAE T AmazingStore [y AT FEPE AT S 23
J5 o SCRR[ 161X} Cloud-P2P [ 254> & I 2% 1 Peer
R i AT R R LA I, @ T A
YN fr FE PE REAR T (OBPA), il F Pis e SIS AR SvE xS
RERAT THRAT, R IAE EEAT T 20T o
SCHR[17]8E 57 T —A> P2CP(peer to cloud and peer)fi
R, FFTINT S5 e A AU DAL IR B 1 2 4
PE, AMEEES BUEI T R - P2CP LT
1648 P2P, Jf HSEE A LU0 R T P2CP (R4 AT
F PRI E e 22 4k o SCHR[18]EE X Gy 78 43 A1 H
Cloud-P2P T EAN™ s ()7 S8 DE U I L, 32 T —
ANNUfig NCTLD Hlifil. NCTLD AU HE 2 AN,
Bl NCS S35 M1 DLT 59k, NCS Sk Hh B a1 A
R E AT AP HEAR S5 (o6 5745 55, DLT SARIE T#
B RAA R N EOEE . NCTLD MLISGE T
B sy i P B, BT = O AR .
7ECAH TR, £ Cloud-P2P 2 A7 4
RGN F ZEAE TP TR A T Bds ]
PERI 255 D71, T3 % 182 Cloud-P2P M 4%
HE AR SRR . S
Cloud-P2P =AFfiE RS, 15 miA7 )2 A fI A
Mo+ BN RLESH, LA 6E)ZRIAT A
a2, wa Y R B R i, =
rh IR S5 A B I i SRt b, HdlR 1
R BB e 53— 7T, Y AR B RIATS
MBZ, O TR EIAT R 2, B
3 IR 55 945 T R 110 D9 2017 i A T At K
ik, ASCEE Cloud-P2P 2 A7 4 2% Hh il A
ot s AL RGN RENIE M, 454 Cloud-P2P =
A7Ait F g0 b L U 1) E5s B AL B AT 2
AN B EER, @ T A=Y S A 1)
Markov 5, 1§ FHRE RS JUAAT A 71045 H R bERe e b
MRIE . MR R A, T8 I U SIS 4L

2015077-2



$3

MUAESE: Cloud-P2P 2 A7l S5 I IR ST 51 E RS> B

B AF AT B
2 Cloud-P2P ZTElEEH R RFEHRE

2.1 Cloud-P2P =iFELEH DR

Cloud-P2P = AFAE &5 M 4519 A E it ]2 A =
L 235y o N R B IS AT P A R
Cgab Ty a1 S Dt PARE e e Al |14 E 2 s s A
B RSS2 R AR MBI, Y AT E TR ) E A
AT e LA 2 A

=P RSP AL IR S5 2 S A, 2
HULR 2 AR, — =X H P B s AT 45
HPPEF RS, — X A2 BRI AT
HRE B, 22 ]RG5I S8 LD 19 s A7 i
JERNARTT p A2 G L AT R M 45, 4715
AEAE 2 Th — AN E s S A0 1R BT A RIAS Y R UEB AN FE 2
I, 23 e 9 P R i SR I B IR S5

fE Cloud-P2P =AMk RGH, W APt HAR
P2P FiRG ALK, AL S DR
FHEANTS, $em TP BT &Etk. H— i,
5 EH U5 TS5 B AR SR, A s iRk
AR I3 T A, Cloud-P2P = A7f
ghRgnE 1 iR,

FPTR
T RAFEE

_______________________________________

Kl 1 Cloud-P2P =171 45 Hy

FJ5E Cloud-P2P mAHif RAFREFHIELLT 2 4
DT A, — R W] s A6 2 i 0 A
HEATA AL R B, — R er 0 1 7 (1 e i
SRA B LS 2 TR RS A 2 B

XL B, fE Cloud-P2P A7 REEH
2 O e 25 A AT ST 2 B AT I I AR T R g
s N R 3 AN R s S, A s S B
A ME—R5EH6 1D o AbT 2 () ERER IR 55 A A7 B R

HGH A 0T I 1) FH P A A 2 R AR R ol
T IR 25 AL TR AR 5 2501 78 2 i Dl 14T )
HPER IR I . YR P SR —HdE Sy, TR
rHC 1) R R IR 25 9 1 S AR AR 2 A R E TR A
TEAESR MR e R RIATY 7R, WK%
F P SRAT A RIAY s A BE, AT 2 it AT
AR o PP T AU R TN A E R ST
PERRIH AR, T = O e ke, A R0h
R T g5 2% B L s ) .

22 ARGERBIE

7E Cloud-P2P = AFfif&itt, R R 5
B B AR TR, 4T R AP R — AN sk
BB A B H o BE BIAS RGN
m, MRFEPELRMAENTERET H-m B, &
GIFIEX BIARATIEE

RELE ¢ T2, 5 25 AAA 2 R AT e AL T 11
R, SERMEEMTTUMARH 3 MREZ— 4
n()=i, i0{0,1,2, -} &t BZH W Cloud-
P2P A7l R G R IEBIRERIIANEG n, ()=,
JO{0,1, 2, -, H} 2o ¢ W Z77 s A7Ad 2 m] LU
MIEIANEG n )=k, kO{0,1,2,--} Fo e WZIE
TEAE R BRI B4 {n, (6,1, (t),n, ()} KT —
A= EE AR T BEA LR, HORSAE R Q = {G, /,
k)|i0{0,1,2,---},(j, K)O{(0,H),(1,H =1),---,(H —m,
m),(H —m+1,0),(H-m+11),,(H-m+1,m—-1),-,
(H -1,0),(H -1,1),( H,0)}} .

BB RUAE A )2 T BT RIAS (1 75 2 I [a) A0 B
M7 IF # IR AN R B A, AR T 2 B
W, >0) Fono T AAEIE LT B s
SN [RAH BT I IRAIRE AT, BIA iR S
R oRm h A (A, >0) o Hdi i ok 1 B E KR
A (A, > 0) FREI A o 25 PO RSS20 AR BEFH 7 4
P SR IR 25 IR N FaE o, RS- H KRN
L (1, >0) o 1 U2 AN BIASTYY R AR B 4
PRI IR S ERMNIEE M, R HEH
U, (1, >0) For. B, {n (0),n (t),n.(2)} &
=YL E] Markov .

3 BERITSEEERR
3.1 HBEIER
WIHMHTI 245§ AN ) Cloud-P2P R&EAIE

HlrissR, WIFRERTNZIRGAL T i KV HIEAEKY
i Ny RGN AR Z AT RIS Al R .

2015077-3



A

k[ %36 %

D) %Y 2 & g8 rhon] AR 1A 2k
JO<j<H-m), F—WZRIRG ] HEIAFNEL
AIRE T EIAT s D —A, HREh .,
WA HE T R G 5E A RIS ZAE W] RIS

-HA HA

s s

4o s —(H=DA (H-DA

(H-m=D,

e N IS e S IS [ N IR @
J=H=m, WA m ARIARELTIEEBRIRES.
WA~ —RZI RG] RSO I —, U
—EIAMEE TE . 4 T, 7o RG] F RN
Hj=H-mEBE j=H-m+1 [WEBRER, W
T, 43— (H = m+1)xm HibE, WXQ)Fm.

O --- 0 - 0

2) WM T 2 & ge T A 1A £k
jEH-m+1, WHRF—BZRG T HEA A
H TR SR A B R k> —AN . A T, KR ]
BRI j=H-m+1 585 j=H-m )
R, W T, v LARIR B m x (H —m +1) 55,
WG FR.

0 - 0 - (H-m+py,
T,=/0 0 - (H-m+Dy 3)
0 - 0 - (H-m+py,

3) B 2 W B %0 R g5 b RS A B
JH —m+1< j< H) R F 204 EAT
FUB S 5L R AT RIS A5 i — /. 4
P FRRG U EIA AR BRI
T, T,

P

(H=m+2),(H=m+1)

P

~(H=m=Dp, = (m+DA

T, P(H—m+1),(H—m+1) P(H—m+1),(H—m+2)

(H=m+2),(H-m+2)

Bhn—A, HBEN (H - j)A,, ETREHTHRAET
MBI HIEEE R IR AL, HHER
—jl, = (H = DA, o H T, R ZIn] HEIA %L
JO< j < H —m) PPRESHERERHBE, W T, 7] LU A%
— A=A (H —m + 1) 5 EEn ) Bs.

()
(m+DA,
(H =m)u, ~(H = m)u, - mp
() 3 B A B, W Py v BLR IR il — A
(H = j+)x(H - )b, @R,
0 - 0

A
P (4)

Joj+l
(H = A,

WS — B %0 2 5 v o] AR AN BOR AN
A, ULIAREE A A mR AR, A REIAE
F5E. % Py BRG] RIS B FEA
AR RS Z AR, W Py v AR R (H — j +1) By
B, X GS)Ps.
P, =—diag(ju,) = diag(0,A,2A.,---,(H = j)A;) (5)
Hh,  diag(x) R MEITTE D x IR B

4) B HT I 20 &R g8 b onT R A A Sk
JH-m+2<j<H), W —MZIR5F " H
FIAS AN B PR WA R AR B k> — A, 4
P BRI M EIAL R j R RG-1)
R 28R, W P, AT LRSI (H = ) x (H = j+1) 1)
HikE, =X 6)Fm.

TH, 0
P = - :
jﬂ\, O

A T FKon il — KPR &G n] & A S 5
A . Z5a()~28(6), T LAEHRE T 5 il—
DN =EX AR (m+D)m/2+H -m+1) 7
B, wn=(7)FR.

(6)

P(H—m+2),(H—m+3) (7)
P(H—l),(H—Z) P(H—l),(H—l) P(H—l),H
PH,(H—I) PH,H

2015077-4



$3

MUAESE: Cloud-P2P 2 A7l S5 I IR ST 51 E RS> B

2 B, RIS RG] i = 1 KRS A58
5, B, IRl @®) s E .

2 :{ﬁquQanKLjﬂ%;~ﬂnmﬁ,jﬂéﬂ,k§i<]1

diag (M, Hes 21, H 1), i=zH

(8)

(@)%, Mi=H W, B iR ES i 1)
WfEEK. Mi=HW, "k B H B &R,

% C BIRRG i KVEFE B i + 1K

FHPE, € W LLRIR O R TE .
C =diag(A,,-,A.) )

L A AR RGEM 1 KF B i KPR S
Meo MR FAR R AR AN 6
B A, e 1 TR

*1 %EPE A;
() A

i=0 diag(-A)+T

ISi<H-1,j=0 diag(=A, =) +T

ISiSH-LISj<H diag(—-A, —min(i, j i, ) +T
iZH,j=0 diag (=, = p,)+T

iZHI1<j<H diag(=A, = ju,)+T

& 1%, Mi= HI, A RRGRES 1
WA K. Hi=HI, B AFLRIA,

A Q R N — 4 IE 2 W W) Markov %
{n.(0),n(1),n,(2)} FIFERE 2 M, 256 (@)X (©9)
FF 1, QTR I N =0 A K

4, C
B A C

0- A . 10

32 RBENH
T = YEIE S ) Markov £ {n, (1),n,(£),n, (1)}
k&, WA

7, =lim Pin, (6 =i,n, ()= jon, () =k} (11)

WIS FRGEMT i KPR E N 7,
FN(12)F17R.

;= (n;,o,H STy -1y s IO tmmym s Tl -m1),00

T emsnytse > L (romaty imetys -+ TG i -1y,00
ﬂi,(H—l),l > ﬂi,H,o) (12)
RGP E x v Ha M, RoRwr
n=(n,, mn,n,,...) (13)

FealH, M2 gl HEIARRANECS H =0 |,
0 " LI (14,

_Ac Ac
Q = /'Icz _Ac - lLlc2 Ac (14)

LR, Cloud-P2P =AFGEEHIIBL A R =
DRSS A A PR HE AR S, —4EIESEmT R Markov
BE {n,(1),n,(t),n, (1)} IBAK — A KR H SCHR
201411, R MRS AR5 TR,

ni =]7;,0,0 =(1_Ac/ﬂc2)(Ac/ﬂcz)i (15)

ARG AT HIBIA AT H = 1T, =i
P AR R S F P S OEIRSS . iR LAy,
AGRIAS AT AT TR (16)45 .

(my, m, my, ... n'H)B[R]=O
Hz_:lﬂ,.e+ﬂH(I—R)_le=1 (16)

m=a,R", i=H
ey, B[R W RN AATFT R
A, C
B A C
B[R] = RIS (17)
BH—] AH—I C
B RB+4
R ZE"RTFE R* B+ RA+C =0 [Fil 42N T
1 M /DNIEMM. B RMBYMENO, ¥
R’B+RA+C=0%JE N R=~(C+R’B)A™" . XH
ERTTERE R, RAN(16), BIR[SRH RS HF
AT
3.3 MEEEfERR
A B AR B SN AT Z N
PR R IR, BRI sA Al JE R RIATY 5L
KO0 FIER . B R (18) R R ITEA .

2015077-5



P i %36 %
0, H=0 A5, WA A PR 100%. SR,
ﬂ:@—imw} . (18)  RIAKLH ARSI IR 2 3R 45 BRI
i=0 100 * + g &
O 1) 43R 52 X AT P Bt i ok F
UEEF P B BV R B A S BIN T) RGE T4
LR E 1] ARG (19) R E. -
Mo = A, ’ ) %
E = 00 H-m H H-j M
LZ{ 2Tt 2 7Tk ]’H =1 %
/]C i=0 j=1 Jj=H-m+1 k=0 #l% 90‘
(19)
RIS 55 A\ 52 S # A3 F 4] P 3 2 206 1 —
R MBANEL. REEAEEE kABIA RN ) S é 2ﬁﬁg

DT MOS j<H-mi, k=H-j,
MH-m+1<j<HW, k=012, H—-j. NI

Fak X=X 20) .
0, H=0
A= o e T DTy * (20)
A © HoH H=1
1525 % S,
i=0 j=H-m+1 k=0

4 HEFXBWSRFMKL

4.1 HUEXH

TERE LS, A B LSRN 8] IR NS
W AEEU A, 1 =0.001 o 5 A2 BIAT
o FH P B0 1 SR IR IR 55 26 0 e, R B0or A
My = 0.4 o = Rt P B SR IR IR 45 % w0, IR
e¥A, w,=08. EIAMBEEBEEm=1.

WH P BRI ZIIAFE A A, =0.6, HEIA
WRIBE S 50l ¥E 4 0.006 , 0.007 F10.008 ,
W A 2R B R A K H (AR 3
mE 2 Fios.

M 2 AT, RIS H 8D, i H =10,
B EIAAE H 3G, F - Bl sk B R
JEBIATT SRS BRI, 5 R )= AR %
B 5 TS U RIARBCE I I — e E, W H =3
I, B RIACE H kSfn, 5 s i 2164
# BRI EAIREE, FHEWELT 100%. XKW,
URGPEIARANEH BDI, BN A 2 fA
Hawt v AR08 2O IR g B AL s )
B A1 2 i IR 45 245 TR B2 SIS G o AR EIAS Bt 0 I 38—

4 5
RIAR K RH
K2 5 R E e B BERIASE: H 1A iEas

BRIAT RBERESEN A =0.006, /8
TR IR 53530504, 0.5F10.6, BIAKE
H MR R ER E 2L ia s e 3 pos.

AP 3 mIg, AR 0 I, T A i
Rz, Tt a o R, Bl
fAmte S, PrUlF s Rl SER E ARG, B RIA
ok H R ZHTE I, P R SR Rk =
FIAS T USSR, th T A2 A
g AR, NPT R SEIR E 2 ETHE
Peo WA HIAECR H RS R, 1 i 2
HRE I B WG R, P TTIRSER E 8RS, JF
BHETRUE «

50
— i
* K
40t
g 30
&
)
il
=
iz 20
ﬂ
B
101
0 2 4 6 3
B H
K3 PV IER E BERIAZCE H 0L

2015077-6



553 3 MUAESE: Cloud-P2P 2 A7l S5 I IR ST 51 E RS> B

WH P B E SR BE A A, =0.6 , FFEIA
WRABEEZH A I W E N 0.006 . 0.007 F
0.008 , FEIAMEHE R N FERIALE H 12 E S
mE 4 pros.

x107
8

4=0.008

~

1,=0.007

N

w

1,=0.006

~

RIAEERA, /(Ams™)
w

N

— Hig
* i
6 7 8

(=}

2 3 4 5
B A =H
K4 RIAEEE AN RIS H 1B

M 4 vl BEEEIASCH BN, RaBE
FILAS TR B 8 0T R, AR )18 52 28 s 5L 1
Feo P TAHRIRI AR H , BEA R AE 5305 (1) 3
. REWEE R BB, HE IR S
b, SR ER .

4.2 RFEMK

G55 18 2~ 4 T R S 4 BT AR, Y
WAE A RIATT B2, 1 AU 2 B AL
LT EiaA i N sUINYA (SN R A L A ci ) %A NS
— 7, RIAT RS, R R AL R TR
Wik, Bk, fF Cloud-P2P =AFAG& i, 5
L5575 18 RN 2 U REFE Ao A B AT AR Ak
i &

WM RGP REIARGE N H B, K75 A2k
By, S5 ) G AR AR A S 5y 0 BB
BH), EH)FA(H) » T 5448 2 AR AT
1%, T3k 2 Hho0aaly 56 FF8 1 e Sk IR R s A
S0 BEBEAR—AN HA B R] (s ) PRI E5 40 U 1) SE 3R T 3k
PRI 52 SUA f, o PRAEIF ] P ARS8 Bl — AR AT
SUE S BT I FEIT S8 T8 € SOA f, + R
TN R 2 B AT R 5 RS R A il T4 e
N foo R EE IR S5 28 MY s A i J2 A A
ITFRSE SN fy o BILL EZ5 AT, st R A ek
BFH)

F(H)=1,(8(H)=B(0)+ £, (£(0) - £(H)) -
KAL) =A(0) = (i + 1) H
BCRIAB IS4, =0.006, f =4,
£,=3, fi=2, f, =1, fi =5 dPEdREER I E]
B 3404, 0.5 LLIZ0.6 TS, RGERIFNE
SR F (H ) BiEI KO B A A S TR,

300
250 g:jz7~qsggsﬁs$§$
200
S
=
150
g
E
100
——1=04
50
—8—1.=0.5
——},=0.6
2 4 6 8

R A g H
B s FliER g FaDRam A SR H AR s

M5 ] DU, 6 TN I Sk 3 A
HK, WA =04FA =05, HEIAZERDE, b
FRIAKRIIEG 2, 5 S22 P SR ) e
WG R, 2o R o s 7980, RN R F(H) &
SR BT S R R AECR ARG 2
Y BIA IR T RS B K, FIE B2 F (H) 59800
Fhe o TR TR I B O SR BE A,
A, =06, HEIARKFBDI, B EIAKCR
Z, WEIAKEH | 3G 2, gy EIANTTRER
JRAS AW I, AR D 2 i o TE RS SR 1R
ANT A EIATT TR BT B SOA, DRI e
HF(H) 2 EaRs BEERAT g2, W
ARHE 2 BEINF 3, WA R I AR R Al
RSl B NP 0K o VA AR A NP T o T
SRAF IR R T LB BIAS RIS 24T R AR,
FIE R F(H ) RIS BT sk s £,
W H >3, 49 R IT R, R R 2
F(H) 2k/NEH

X T A BRI SR BE A A, BRI
RIS H, A RERNEI R RME. 24 A, 75
0.4 F 05 I, EACRIAREAS H =3, WWINAR
G RN 23504 267.925 8 F1266.232; 24 4. = 0.6

2015077-7



A

k[ 36 &

I, LB AR H =4, RGN
270.4088 .

5 ZRIE

& Cloud-P2P A& R, 4 - IR Bt
[E] LA P2P [Tk, 1E R b IR Ss A 4l
Wi2, B&InT Bdsn) et R T R v
Mo 5T Cloud-P2P i AFfi&bie b FH = Vi i B L
JNS sSAPAE 2 B BB AR, % I8 R
W R T RIS, K OELE IS S R RIAKL,
P T — =i 4 1) Markov SEREY ., A FH RS
JURTHE DT, 4t T & rkRedabrifdan . 85 680E
SRS, € BT T W R RN 5
GERETRARINREN . L5522 T INIITEREESK, @A T
—RREREL, g T B RIARIIU B T 5.

Wi 4G B3l MLt A K, B 3h & ws
PIVEREA WIS, SAPERIATN P2P HiAR M B 3) H
WER ™ e B 4 e R . RIS, B [ e #5
A 4l G (FMO) BRI g, T~ —AR M4 1)
Cloud-P2P HEA B A ANV B4k SeF 77 (1 3 A

S 3K

(1] 5KIBSL. BAPRERRBEIT]. HUEFRI, 2010, 8(A): 71-74.

ZHANG L L. Cloud storage technology[J]. Telecommunications
Science, 2010, 8(A):71-74.

[2] WUYT LEEWT,LIN Y S, et al. Dynamic load balancing mecha-
nism based on cloud storage[A]. Computing, Communications and
Applications Conference[C]. Hong Kong, China, 2012. 102-106.

[3] DEAN J, GHEMAWAT S. MapReduce: Simplified data processing on
large clusters[J]. Communications of the ACM, 2008, 51(1):107-113.

[4] RONG C, LU W, DU X, er al. Efficient and exact duplicate detection
on cloud[J]. Concurrency Computation Practice and Experience, 2013,
25(15):2178-2206.

[5] LIS P, WONG M H. Data allocation in scalable distributed database
systems based on time series forecasting[A]. IEEE International Con-
gress on Big Data[C]. Santa Clara, USA, 2013. 17-24.

[6] WUY T, LEE W T, LIN C F, et al. Cloud storage performance en-
hancement by realtime feedback control and de-duplication[A]. Wireless
Telecommunications Symposium[C]. London, United Kindom, 2012. 1-5.

[71 LIW, YANG Y, CHEN J, et al. A cost effective mechanism for cloud
data reliability management based on proactive replica checking[A].
IEEE/ACM International Symposium on Cluster, Cloud and Grid
Computing[C]. Ottawa, Canada, 2012. 564-571.

[8] FARAGARDI H R, SHOJAEE R, TABANI H, ef al. An analytical
model to evaluate reliability of cloud computing systems in the pres-
ence of QoS requirements[A]. International Conference on Computer
and Information Science[C]. Niigata, Japan, 2013. 315-321.

[9] JOOLAHLUK J, WEN Y F. Reliable and available data replication
planning for cloud storage[A]. IEEE International Conference on Ad-
vanced Information Networking and Applications[C]. Barcelona,
Spain, 2013. 772-779.

[10] SAVU L. Cloud computing: Deployment models, delivery models,
risks and research challenges[A]. International Conference on Com-
puter and Management[C]. Wuhan, China, 2011. 1-4.

[11] SONG J, DENG H J. NOVA: A P2P-Cloud VoD system for iptv with
collaborative pre-deployment module based on recommendation
scheme[A]. International Conference on Materials Science and Infor-
mation Technology[C]. Nanjing, China, 2013. 1566-1570.

[12] JACOB C. Cost and profit driven Cloud-P2P interaction[J].
Peer-to-Peer Networking and Applications, 2015, 8(2): 244-259.

[13] BABAOLU O, MARZOLLA M, TARMBURINI M. Design and
implementation of a P2P cloud system[A]. Proceedings of the ACM
Symposium on Applied Computing[C]. Trento, Italy, 2012. 412-417.

[14] HANNA K, ALBERTO M. P2P and Cloud: A marriage of convenience
for replica management[A]. International =~ Workshop on
Self-Organizing System[C]. Delft, Netherlands, 2012. 60-71.

[15] YANG Z, ZHAO B Y, XING Y, et al. AmazingStore: Available,
low-cost online storage service using cloudlets|A]. International
Workshop on Peer-to-Peer Systems[C]. San Jose, USA,2010. 1-5.

[16] LIZ, ZHANG T, HUANG Y, et al. Maximizing the bandwidth multiplier
effect for hybrid Cloud-P2P content distribution[A]. IEEE International
Workshop on Quality of Service[C]. Coimbra, Portugal, 2012. 1-9.

[17] ZHE S, SHEN J. A high performance peer to cloud and peer model
augmented with hierarchical secure communications[J]. Journal of
Systems and Software, 2013, 86(7): 1790-1796.

[18] CONG X, SU S, SHUANG K, et al. An efficient server bandwidth costs
decreased mechanism towards mobile devices in cloud-assisted P2P-VoD
System[J]. Peer-to-Peer Networking and Applications, 2014, 7(2):175-187.

[19] TRIA &, TRIEAR, ZESCHRSE. e T 046 10 25 IR ] /N SCHF 09 = A7 fid
RET]. WL RFFHMCLEIR), 2013, 47(1): 8-14.

ZHANG Q F, ZHANG W D, LI W J, et al. Cloud storage system for
small file based on P2P[J]. Journal of Zhejiang University (Engineer-
ing Science), 2013, 47(1): 8-14.

[20] KHAZAEI H, MISIC J, MISIC V. Performance analysis of cloud
computing centers using M/G/m/m-+r queuing systems[J]. IEEE Trans-
actions on Parallel and Distributed Systems, 2013, 23(5): 936-943.

[21] NIGEL G, MALGORZATA M, REILLY O, et al. Second-order
Markov reward models driven by QBD processes[J]. Performance
Evaluation, 2012, 69(9): 440-455.

EEEIT:

£IRE (1966-) , 4, HIEER, W
WA, #l KRR WA T,
TSI M 2 R T Sk HE
BAIBHIF T 45 B A5

ERT® (1988-) , 5, Wb N, Al KEEm A,
TG TT 18] Ry P 2% G Y o0 i S Ak .

FRISES (1984-) , 4, ydbfRe N, A [ETCA W 45
{513 PR T 28 B BT 40 o 7 TREIM, =BT 9% 7 1) by X 4% %
FoHmEAL .

Eh58 (1979-) , 5, WEHRERA, TR B TR R
s A0, T R VLR S8 R 2% 1
REZMHT . BRUN A HEBAER IS . THEEHLR 5 WM 20

2015077-8



	2015077

