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A FT M AT AR DL R AL B L T i 1 AT H AL FIWER, 21 F B
TA] B i AR R B R R s 2. AL T W R AR R ALAR, A R AR R P R 2 VT R
M3 BT W RFAAMER, RZBALE. ASRE T M ETH PRty o AEER, ¢
AL N PRI B A, IR PoP A R G TR ME, BB T URB R R TR TR
A A b AR A A AR SRR Pop MR RAERF oA A&, R T AR A AT X
Bk H % B RS E SRS KR W, 376 HEE A = R P R KRBT R T £, 8
DA RS B o AN AR R R AT xR R PR STIRAR BT LR KB RS, A B AR
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KR AENEHEE HPRR THE REREHE
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1 35|

AIJHTE (Availability) 2 5A7 #5840 80 BEPGR UK BER. P2P S HAT g A B 1,
NFERAAE RGP T R A (AT RGN mshANE, WifT GrRuE Sl il 7 P2P £7fif &
GBI, FERZ NI, B AT BN ZIAE L, i R AT Ul ) ) IRk R Kot vl . DR,
AR s P AN B0 mT I S AR oK T8O B S e A B0 E DAL 19 48 B EE T I (R mT 2 M i
A5 LR Bk (1) afr dEmfRab P AEZAT o, (2) W AL B AR R VPO il ml I, (3) e
TP RUBCE R AR e T R 2K R A

FATAIRTFT 05 A2 AR GE A B VAN s o A, DABEAUBCE S030 0 2 S0 28 SR IX AL e 1)
ARG RECE SR AT I R8s 50—, WL T RGN R R, S BT s AN [ I TR B
PP Ay B AT A, ANREVERA IR T P OAEZAT s 5, AL T P2P A7 LT 9 mons Hodh 1)
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RARAE: P2P AFA AR GEH T ORI 0 m] A RS2 5 1 ]

ViR, ANBE T A8 BEHER VAL B nT I 55 =, 200 T 1Y sl AE 2 AT a] FAE (RIS R SEPT iR
IDTiR) AOZES, 28 50 AL BE U 20 C 5 DR AN S5 IR O0, SR A7 R Bl L.

ARSCAERG IR R SRR ] PP Bl b, AH P AR 1) 5 g vy RS o0 gt
RU(R) P2P A7 fiff LB Y AH R Al SR A S, AR e 1 SR T SRR 21 3 > 2 ), B
JE L S H R IRl ) S B WIS S AR AE 4R e P AR 5 T AT 28 A RO R S (R B A

2 MxXIE

FE AT P2P M AEfiE 280, Ul TotalRecalll!!) Farsitel® | OceanStorel™ | Eds 5 &' in)
TV AH 4 2 IR, ARIX SR TECE SR 2 AR G A BE R, 208 T P IR, IF HAE &
RO RGTTHERI 22 5. 5 AN, A ST PR A B 2543 Al B O R . () e T SR .
L8 AT ORI RS B0 s R SCAR R 22 7, SCHR (8] A R HE U [ 46 vy 1) SCAFTsCAE ml F I s R4
DAPR s R G55 v HIPE. ST [9] FEMBBeSCAF VS In S A [m] i, 2 b 285 e U0, Bdddro il
SrAEE. SR CL BB FORIEI R R 43 DR 35 AH S, AR SCH% 1S T P AEAS [R]INF 1) B IR AR 2647 0
SR R] R )5, IS5 — 4R BEARAL FH P i n] PR, BRI (R SR [10, 11] IR — A
BEBEPNFE G, B S ARSOGE s SCER [10) TPl 73 TN RIAMEE (time-related
replication) 5%, FIH T S Z I 2S1E (session) I [A] AL TN T 2N [A]. SCHR [11) TPt T 40k
[ (fine-gained) (RIBEALLFEAERY, BT 5T ) FH 1 B IS R) PR AR A0 SR 73X LA R AT 20 ] P 1R G
ARG, A B, ARSI fE Tt F P A U A AR 2 3 A A IR A, A P A B sl S ] I A
R R CAT R RO BRTBCE SO, D00 P ARS8 380 1y mT A2

3 ETHRPAREARAERE

ARG VEANFE U] AL S BE o3 Wi ml FIPE. B 2G, A4 P2P A6l AR G0 UL B (1 Iy
0 20, SRHVR O IR Y G BRI ik 28 =, i Ry S s nl I S, JEH T Ui T
(5w I NG TDAE R é % v R SN TR Vi o SRR A1 D ITIDAE N 3 it

3.1 P2P FhER%

ASCHAR ) P2P A7 ZR G0t th O )AL A MR R e, 1T UM RGN, 2okt
R A BRI FAR Y RUBCESCAE. AN, % ST LA B RSO RIEAR I A R 1R
45 T RGN RS AL

3.2 TIREIER

HER A Y RO SO T2 T AT TP A R S 2 3, — 7, 29 RS 3h
RYE CAIFTAAE SR L, 55—, 1 s (R0 ) RS i 1 P A6 28 (6 SO vl A

HISCHR [12] RTHN, 7E sl K P2P ARGEH T mih s SULLAR N I FUIAE, B LA T e Lt
RIE pi = (pir, -, pin) AEFHFPI 0TIV, ot 50E W0

WAL G B e ¢ AN IR AR O, TR RZ T AR LI fontine, ABAEAEIXEIN
AR p T RAH (1) A2
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x1 RBSH

Table 1 System parameters

Z ¥4 ik
F; W BRI SCEES
F RETHLMES F=U, F
p; WA AT TRAE ARG 0048 E T AR S
P REFHVNEES: P=U, P
N RAENT B N =P
M RGN REE M = |F)|
pi = (Di1, .-+ Pin) il i AERMER IR, pir € [0,1] TR o 7255 ¢ BB e iR
55 7RG @ SR A7 i )
i RPN
n; S 5 RIS, SISO 1 R G R A
R = [ry] — AT AT I I AT
p=[r;] JHCE SO 5 BT B TGS I [ £E 226 [
Aj=(Aj,..., Ajn) S 5 IR PR, Ajy € [0,1] FRIUM: j FEEE ¢ B AE LR
pld;] PISCAE 5 BT AR A DT A A, 5 T (AT fk, P LA 2R ) AR
U = [Uy] F P RIS BRI T T, U, R0 05 & XESCpE 5 BTz 2 ar vk
P = tonline/t- (1)

H T s S AR A el S0 ) R ST )y, T ARAN 128 8 E —AN Rl T(— %) AN IAJ I TR B ) £E
LM BB AR TR B At WAEZMEH AR, T2 1 IS 0] & A
Di = <pi1a e 7pin>a n = T/Ata Dit S [07 1] (2)

pie RN T 0 AE Aty ERIFEZMEER, SCRR [13) AR sl RERAL [R]— I8 ) BRI AE 20 s AR,
JIT LA T LAAERA 22010015 1 ARSI S8, o e B O A e - m] A, B BLiZ A s e] A
[Fi o 221 e e KA R AR T T . FRATTAR S MAZE REGEHE (WL 5.1 /N9 0 IRk AT T
REDr, 1B AL LR (1) W RAEA RN BAESBER M Z AR, Prel s — B E AR
R RURFAIE; (2) RIS A -3l FIVEARRE, FAE LAt AT IR RN (3) ASFRIZENY RUAE BRI
BZ A 2-7 b (A%, B AAESE LS B R LUE AR, (4) S5 2 T PR il — AR DR ) A,
USRS FL o OT, AU A HIY S & e, W] DUAHE BRI RO,

3.3 HEFTAM

BB 5 AFLE kAN B, {p ) ARERIX B AN RIIAE i, W 5 AR RIS ¢ AN ) B )
Y Ay (3) PR

Aji = P(at least one peer is online) = 1 — P(none of peers is online) =1 — H (I —=pir).  (3)

e,
=i = (1= I a=peet= I[ G-p)). (1)
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RARAE: P2P AFA AR GEH T ORI 0 m] A RS2 5 1 ]

RGN RBOH AR AR R IR, BT ASCHPE TUR AT BORAE v = S0 i/ S ny fs , BOE
BN SR EIAEL ny FF, W ny < v

wAR AR, BATAREAN AR R ny Al Y RURCE RS, M5 21 80 &R R =
[ri sl nsonr, FeH riy FORICME § AR BCL TR i A7

L, ARl AP G, ,
Tij = ZZl,Q,...,N,]:LQ,...,M,
0, M.

XHREANT RORYE, DA Bt KN se I AR B 7 i, Br AT (5) o WPEREASSCPER I, HIAEL
A LLERE (6) AEAT A

M

Vi,ZTi,jfj < Si; (5)
=1
jN N M

Vj,zfi,jznjézsi/z:fj- (6)
i=1 i=1 =1

ry A& R IE j PV, LT RIS 5 RIAIIY mER Y, BATHEIX L A I 2
FARIRA plry), W EEE AT FHER R Ay = A;(p[r;]) AT (3) A1 (4) iH5EA3 .

3.4 RPRERITAT RS

3.3 /YT NESHE (4 1y BEMER 0 B T AR AN RN TR B m] R, (BT I &, AN 7 2 3
BOE SRR AR, R B AR AT )y BESRgE SE] I 2 A Y.

U = [Uij], Uiy R R0 T30 5 Prid2 200 el 2L Bscrt 5 el 2L (A,
Ajn). WL RN (pa, - pin), AT TR, AT R L 1A B RAE A S A U7 1) 1]
T, RN R N BE I AR A AT eV 1) O

UURCIENEAG i a &S sV w2 T D R

Uij = ZpitAjt/Zpit- (7)
t=1 t=1
MR RCKUE, A3 (7) K BHE B A S g, Bl TR Uy, E IR, A
(9 s BEUR BRI, ds KA SO paAje. H1(7) ZNATER, SO UG i) (R 15 U7 1] 5 RUAR S AR 2 1)
i opld,]) AR WARICAE § R AT U], W (7) A piy, USRS RS ) AR K.
RSO Gk AR, WA (7) T pa 85T B ASUT IR AR T 06 Y 73 B (A
4 BRRBESREZE

AFRG A 3 P Lo a B e 70 R, 22 B BN A S, AR SCHR H
I3 SR AR LA A] 2 AR ARG
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4.1 HEZEIR

1) {55 Rk

FESCHR [9] HEATEAIN2H T2 1) A5 15 i (writable peers) 84 Py, gl &5 AU AT FISRAAAE2L
P RR T MR i) B RKIUARPEIA T Bl R ML (locking phase) [ SRS DRALE Y R BEHAN
WA R EE VA, ARG AT (8)-(10) SHITY AT @ e K I KEIAEL n;:

5= Y s, ®)
i'eP;

Z; = Z Z fj7 (9)
VEP; jEF,

2) 15 RUE B IE: SO B BN 8 ARG 8] sy, F5 SRR IR SO RN, BARCAS B (1)
TES ] HIPEAR B ARy X S 2 (EAN [A) (002 SCHR [9] A aes 1) m Ak A7 R A2 50 P38 m Ak,
T BATPREAR 312757 s AR B R

3) T RAE AU B A T R A B AESEBR R, AR FHAELRAL 5 (1 7 2ok R IA 1%
AT T AR LA B AN AT SR R BN RN AR LA R by, PR, SEvh 2w — RSN D
IAELRIE I AELR 1, IRZN 0, b TEI 10111100 - - 1010, H len(b;) FanOr b (B2, H {b;} Fm
P 1 AN S SRR N

A; = {b;}/len(b;). (11)

FAT3E W DAIE A ] B 1) by B0 A AN T RS IR R 900 R A4 7 5 I 1) B PR e BB R
A, B INAEZALH I35 ba Al b, AL BN Cap = {len(ba&ebp)}, BMARME o 1IN B A
Oup = {len(balbp)}, FLLRECH p = Cap/Oap, BH RN 0 = Oap/len({ba} + {bp}).

AR, SR EHOK, AR B 1) A] PR DL R AR S GBI AL 78 05 REGHOR, A Al B (e Ik 5
TESe A 22 e K, B E b E5di ) FH A B rT DU “ul #RAEkat S5 e, f; HAT 3 AMREIEA, il
FET R A, B, C b, R HAELALF 73 I ba, bg, be, AA f; BRI AT JHPERL 0 AY = balbslbe.
BiBUREZZIVAS T R4 € DR R AR G SO DREL G

4.2 BKEWML Y REE

BEHLE VR A, 1 el AR B ] 55 s AR 55 BT A2 (8)-(10) A HEIALL n;, 28
Ja AT G SRS TP RENLIERS n, DTS, XA CHRITE O AR SCAHER.
4.3 HEENXELEZL

I R ANE TR AT I s, Sk H B2 (1) R R R SCAF AR RE AP T DR U4, (2)
A AT P I T BE LT e 8 i A I B, (A e AT SCAE REAE 2N I BOR L D7 1) 3. SR 23
NS R

1) BIAEHS: SR R A,

1) I [EPALRE AT LUK S Br R G D0 U 4, J b /N T P AR L 2 - 24 i (]
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RARAE: P2P AFA AR GEH T ORI 0 m] A RS2 5 1 ]

2) Hduric: et P TR ARSI T T, RIS, R A Y R B L A
0= Gusgos s gu, HEEAENL P 05N AT P mming 7T EA3E) L AN IEL: [ming, ming), [ming, ming), . .
[miny,, +00)?, XMAFEE AT, WA EHELER  AXE, WE 75 02 W18« AR aE—
A G, AR P R BENLILERE AN R (R AT TS E]) 20 Be S — AR, sk S iR ]
PEA H s AR5 BEAS SCEFIE A 70 B A A 1) AR SR H ) 2 iR AN ST P B0l I, 423 19y
R, 1330 (A5, A5, ADY (R R i AT b ADSSTIFEEAAARK); i) F B OO B4 SCAF 5 PR FLA]
FMEAE g TR IZ K 1, SRIGAE gry— TIEFR S R UK s (7 288 T HI 2 18)) kA7 B
ANEIA. S g PR R AT 2 R R e R BRSO i) SR AS. BRI
AU

PERAEIEE

AETNRESMHIT:
LA WS AES P
2. BifF (lock) z € P;.
3. M Si =T ep, i M Zi = e p, Yjer, Tis W& n;, = Si/2;.
B AN E:
. for each = € P;: WETYTTHIME A,
. sort{As}, @ € Py, TP L H: g={g1.92,..., gr}-
- for each f; € F; : BUNLILFE « € P IESE —MEIA, initialize(A2).
.r=2ton; [/ WEFIR n; — 1 NEIA.
7.1 for each f; in Fj: T Aj by A’J’-.
7.2 F] = sort{f;} by A;, f; € F;.
7.3 for each f; € F}:
7.3.1 W5 A; BTBXIA 1
7.3.2 EH z € gp 1 (RS BLEE r ADNEIA, maximize a(bm,A?).
i) if o = ¢, M\ gry1 BIRILRIRTIESE 2, maximize o (bs, AY).
i) if = = ¢, Bl
7.3.3 Ab = Ab&b,.
8. BEIR Py RS AR

N o o oA~ B

4.4 RFEREXBUEZ

[l EAE AR USR03 R 48, BEH I (1) R RAIE P AE 2RI eV i) 2%, P A
FEHE A7 AL TS LEAE LA 2 HARARL R 4R J 45 i b (2) WUBh P AE B ok e s, A1 a5 Rk 52 81 1) i
AL AR B 1 T IR IEAT DR SR AP D B

1) BIAEH S SRR .

2) BlE oy le: BoE, gt P BRI R R AR TIE, SR HE R, R HELE Y s L
H:g=g1,92,...,90. FENRCT ATHIVEZ R 1 SRIEX T 5 0 BARARIRAE— AN §, 7ER)Z IR
BAHAR 2R IR R0 % ) HALIL R U K ny AN A RIA

2) KHLBEA XA (—o0, miny ), FUAFEXLET b IR B AR, WTHITEHAZ/NT ming
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B EENAB IR %
AT REaMEIT:
LW EEATE ARG B
2. BifE (lock) = € P;.
3. AT Si = ep, i M Zi = ep, Yjer, fis W5 g = 8i/2;.
Bl AR E:
4. for each = € Pi: WL TATHIME A,
5. sort{Az}, « € B, P L H: g = {91,92,---, gL}
6. for each f; € F..
6.1if: f; € g, |gi| = ni, EFE ny NI X AFERIA, maximize p.
6.2 else:
6.2.1 X = gy, F7Mli g:] DHEIA.
6.2.2 1&g W B EX PR 2, maximize p.
8. BETH Py PR AT

5 IEBKLE

AR L B H AR IKEN (ARSI R TE: (1) AL ZERENUBCE FEMB L (W 4.2 A1 4.4 /MY
FITSRAFHE T H] ARG 50 ) FPEZE 57 (2) BB B 3 MEVALEANRIE BE /) P2P ZR 58 L AN R R A
HOR PR REZE 5.

5.1 BEHIE

ASCHRSEIR AR ST MAZEY RGNS H k. MAZE J& AL 4187 M7 E#0E M (CER-
NET: China education and research network) P K[ P2P UL R4S, A B E EMH -
PAK 2 TR AR N B, SR [14] il i RGeS A TEAR E, ~F38 ] FIPERAIG (0.26), X fx
s AT B AT AT 416 BRUER] T MAZE RGP AT 5 HARRAT I P2P Ui
ARG AT R 2RABL. BT LUASCI 73 M BAT T2 13 A A

MAZE RSG5 3 min B I A7ELH ) (5 Bad sk — MR (snapshot), XL ERFEAL R T H 7 1)
FELEH . M, AT RAIRAG T AR I BN S R I IR). S R A Y N B R, A i
FUKABTFRGE. BATEE TS HIAEL H A M 2005 4 3 H 1 H# 2005 4 3 H 30 H, 7y
FERAELIGEERH o 11 K CPA TR T 0.2), X L6 S-P I RFEEAE 2N [R) 8 5.7 h, “PIHFEE T 4%
TR0 9.5 h. I FASCE AL BRI K AR IR B R, B bIBENLE Y 344 DMESEIIR — FH A7
T FR 7 R TR AT

5.2 WMFE

5.2.1 HEBEIMEEIL

344 ANMBAL T R AUE S P2P ARG, R W RO BEHLAY, R k4 AR AN
REEMER Y m e [0,1], H m < 1 I, ZAREFXN P2P R 2 om = 1 I, W LU S U

3) http://maze.pku.edu.cn
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RARAE: P2P AFA AR GEH T ORI 0 m] A RS2 5 1 ]

P2P Z4:.

R N AT O B H AR IR, BRI T T AR R R T . AR, AT MR A
TR 20 NSRRI SCPE. A7l B 2= RSO B RN HECATORIE v = 3, cp si/ e s
S AT SEEE 250, O T D BEHLIS AR SR, AR RN SEIIEAT 20 IR, 45 P38 45 3.

5.2.2 Rt

1) SIS A7 il R GUARAUAS: F2 I 5.2.1 /NPT SR IS, RN 1Y ORI AT ) S
IRAFAELAL S, 2 AL BENUSEAN 73 R AN SR AT Bt o . ARG AR 4% 16 R AT ™ A
2 HAE BRSNS, Ao S U R PRTESR: (1) Brf i R -y m vk A &
oA, (2) FPARB I R] FPE S 22 var, (HARHERIAE, SCHR (9] ot M 55 2 0 2B AN
RSB, BIY SUIAE MR ) A REN 1 AR IR O, DRI ANAE SIZ 30 v P A

2) P SCAE &y RGNS S R ACL, (E K 70 S SRS 203 2 BE ML A [l IR A AR AL
FPRIaER A (1) Pra P ARR R F R mT RIPE A K S04 (2) 5 ik (A S AT AR LR
IR

5.3 SLIGLER
ARzrh ) BATTHE T RNV AIA SO PR SV e S P ARG I PR RE 22 =

5.3.1 HERIXHEBERE

TEFLZEIT TS RGBS TP A TR T REHLIEFES0E (RS54 Rand) F143 JE AU AN
1% (5154 DL-PC: different levels and pattern complemented) 7 AN [R)IZE & & AR TUARE T P RE,
PRIFEFR G 5.2.2 NTIPTIR. SEE 45 SRR B B RE e A9 T (K F P P ml I E, Rk A
[ ARG A 22 Sk, B AT PR B B 1 BRI, EEANFEIAEL () S0, I 4k
BPR AT T A BEAEIERL L (m) BRIG ARSI %N (1) 16 70 = BANEEAS 2 H
PR AT TR L 9%; (2) BEAE RIAEUE 2, BEPLE BRI 25 HUkE 4y |2 BHAMRIRI 5 IR, R
RIA B Z BN PR 5y 08 20 70 R TAMORSOR, (3) JET RS8N, FP BN 11 25wl PR, B
PUEE I, 2l KT 0.1 INEALRIFARE. K 2 4y AEANFERIAECT, P s n] HvE
J5 7 var FEIEIBPESIE AR, AT (1) 20 )2 HANIS 20 J7 ZE K T p Lk s sl 7 22, HAEA
[F) AT J7 22 HEARANAR . Ui W2 SRR R 8 5 ~P- 4 0 20 B DR U (2) BEAE RIAEON 2, BENLRE 7
2/ (B E 140 )2 HANENE). B 3 BRIt & F P B2 (0 n] PR A [ e 308 FE RAS [F) A0
(1) CDF B (TR EATR, JERT m = 05,7 = 3 IIOL). BAR, 432 B AN il 2k Lh B HLIE £ ih
AR e, 223 1 R AR A v T M b B BR T RS RS O (e 2 B R).

5.3.2 HAPXHENRERS

FEF P SCAE 24 RGBS rh BATEL AR T BEHLIE B (500 Rand) A1) R A SCABL SR
(same level and pattern similar, {i5°4 SL-PS) EANRIE@ MEM A FTURBE &AM T HIVERE, TFIITR
brln 5.2.2 NTPTIR. PR BN, KA RZAUSE AT LORIE AT P24 m] L, O AR P St 5 3G
TR B IE EE A IR 55
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0.04 %

0.02

var

1 FAPAEFEH AN 2 FAPFRETEHRTAMAE
Figure 1 Mean user-experienced availability Figure 2 Variance of user-experienced availabilities
1.0 T
DL-PC
----- Rand

05F-------- -3

User ratio

0 -,

0 0.5 1.0

User-perceived availability

3 FAAEZFHATAMR CDF B (m =051 =3)

Figure 3 CDF of user-experienced availabilities (m = 0.5,7* = 3)

Bl 4 Prosifg, R SL-PS 53 Jn, 70 nls s 10 AR i ol FIPE 0 el Y. (875 0 UB) Atk
G RG] PR TR (1500 TS) 0 Heal FIPEREAT PPAG I 45 2R, O H SR HAEA R BIAEL (re) F1
HEIRL (m) AT RGO, & 5 XL AR VA, AR, AR g R gl FITE S R A2 1Y
AL RS, 2SRk 0.3-0.5. 70 2 ARLSE EEARST R I A5 2 (0 L P B Akt mg i, HLg
AT RIS, GFAbs2: (1) AEA5H P DOk FLAR S B L, ANTIES 1) R S (B 1 1 s (2) 48R 2>
R ARAS 2] T ORIE. B 6 2 $2 MO ) s B 1 S s i P AR 20 Fg fe el FIPE (b T
Rl R, RIERT m = 0.5;7* = 1 NG 00). KA RZAMUSE A, 7 mbisE B 5 n] PR 0k 3k
AT P AR, i AERENLSE R, SRS B2 R n] TR 2 BEALEY, P DAREAS T #A F5 (4
(free-rider) FIZNHL, IR FHEUEN R

N T BEs S AR SCER H AT PRSNG0S, AR BRATTIHE — S SA AR N ] 2]
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4 FTREREFERIATAMY (RA SL-PS Hik) 5 AEREFERIFTAM (KA Rand Hi%)
Figure 4 Availabilities evaluated by different models Figure 5 Availabilities evaluated by different models
(using SL-PS algorithm) (using Rand algorithm)

User-perceived availability

0 100 200 300

User ID (ordered by their own availabilities)

Ee6 RAPRMBATAMESITHE (m=057r"=1)

Figure 6 Distribution of user-experienced availabilities (m = 0.5,7* = 1)

SR ARG AT REIE B () LY [, LR A4 RS OR AR LI 28 ) . AR N R B AN, R
SCR SO I R AL T SO EEANSE IO DL, R GT AT LA & SO A I e Okt — b
RAEALBE - E e BCE B X SN BRI CATIR 2 A, Foen AR IE A i)
ST BUSS AE G BT ORAF G A T RN E L, AT LR SCA () D 1) 22 3fe L — MR
(A RSO, BB § N ASSOPE, FAE—3CF 0 iU R BRGE ry, ] P e
(Air, Ay -y Ain)ra 51 i IXHE, 3 RS ANEIA 1K) H A2 it (e N AE SRR AR (4 1, ik
ARGUEARIINBCRT P f . SRR 2 5 8 B SO IR RAEE DN 32, JERARE v (0 SCA 3 Bo 45 e e R B i
T RRAEAE. AR EREAARUS R, BATERALE ] B SO U7 1) iR 36 A S BEARIE. H
FEANF SO AN R, P ar RSB O R U5 ) 5 2K D, R GTRT LA T B A S
PEEGUTIR) R B (H, D T ORUEDTHR 22 19 0 RENE A5 2w 1 ik 55 i, ™ (15 AR AE [ J2 8 B AE e
A5 ST TR R AT (79 A5
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7

+
D45

ns

N T AER BN LA BRI SR A4 T PaP f7fif R ¢, ASCER I T35 T 1 AR50 14

PR TR, R T AR S T2 5 DU U5 R REAE D 24, H A 48 i ml A28 5
HERHAIR T P2P A7k RETII ARG, LT, AT AR (1) P2P A7l B I3t T AT 8 23
AR, IR S H SIS R BAU SRR ] 1B 530 n] DAL A6l B Y b i g P AR 2 1) T
FIPE, TR BB FT P PE SO IR A AL, AR A5 B SO T AT A1 LA A 6 7 46 03 AT o £
UELE R ES I R 7 (A, I HLIK 3 257 24500 H 1K, A7 80 L3 B

B 30k

10

11

12

13
14

15

16
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User-experience-based availability analysis model and its
application in P2P storage systems

WU Yu*, YANG Zhi, QU Zhi, XIAO Zhen & DAI YaFei
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Abstract Data availability is one of the most important properties of peer-to-peer (P2P) storage systems.
Availability analysis model and data placement are two key design choices. Users in P2P storage system are both
providers and customers. This characteristic determines that the availability analysis must be user-centric, and
thereby enhance the quality of service and decrease the system cost. The popular approach in recent studies is
simple random placement with steady-state model, which has the following drawbacks: 1) It ignores the up/down
patterns of nodes, whose availability is over-estimated or under-estimated at different periods of time. 2) It
ignores the access patterns of users, so the availability perceived by users is hard to evaluate precisely. 3) It
ignores the huge difference of nodes’ availability, thus leading to the absence of incentive. This paper proposes
a novel user-experience-based availability model, which evaluates the availability of P2P storage system in terms
of user experience, which can degenerate to traditional availability analysis model. Based on the new model,
this paper proposes decentralized data placement algorithms for two typical P2P storage applications: “data
sharing” and “personal backup”. By the trace-driven simulation, we prove that our methods can enhance the
availability perceived by users greatly, reduce the variance of the availability dramatically and eliminate the nodes
with low availability in data-sharing applications; meanwhile, it can provide different-level service to encourage

users according to their contributions.

Keywords P2P storage, user experience, availability, data replacement
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