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WAN Ya-ping"”? FENG Dan' OUYANG Lijun® LIU Li* YANG Tian-ming’
(Computer Department , Huazhong University of Science and Technology, Wuhan 430074, China)?
(School of Computer Science and Technology, Nanhua University, Hengyang 421001, China)?2

Abstract Peer-to-Peer(P2P) storage systems have a lot of attractive advantages, such as self-organizing, scalability and
fault tolerance, Fault detection must be one of basic components to build a reliable P2P storage systems. To address the
highly dynamic characteristics of system nodes, a self-tuning heartbeat fault detection algorithm, which can combine
heartbeat strategy with unbiased grey prediction model, was designed to improve the fault detection quality of system

(QoS) according to the application needs and network environment changes. The results show that,on the basis of the
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algorithm implementation, fault detectors have better performance.
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1. For Process q:

2. send heartbeat meassage to p every Ai

3.  For Process p:

4, N //max size of time_window(e, g. 1000)

5. S=nil // Sis time_window of tr

6. S'=nil //S is time_window of tp

7. tr // tris real heartbeat arrival time every Ai

8. tp// tp is prediction heartbeat arrival time every Ai
9. 1// iis weight of correction value

10.  upon receive heartbeat message mj at time tr from g
11, if j<{N then add tr into S and tp = tr into S’

12. else if j=N then

A A A
13.  t© (k) =DBe* “ 1 //predict (the K+ 1)th heartbeat arrvial

time using unbiased grey-forecasting model
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14, g=iX%=

7 // correction value
15. Timeuut:lt\“’) (k) +a
16. tp =Timeout //tpis (N-+1)th prediction heartbeat arrival time
17. else remove head of S endif
18, endif
19. At time Timeout
20. if not receive mj from q
21.  then Suspected
22, else Trusted
23. At time t>>timeout
24, if p receive m from q
25. then remove q from suspected
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BASUSEBE ST R EARAE T F P 5 — M RARSE TRI— M RAE
HEIELR , 5 1 A BB 3k T 4 9 [ 58 4 B ARAIE T STROIR RE B4R
W LR B R R HPRE .

3 2PC-MP ¥ fEirE

TEVRE PRI ER RE T SR E R HENR, A
FILRE ANBE T R B E 7RI, s Gk iRme
FRFHETEEFHNBESIERIE. TR undo BE
IEFMRITT TR, R ER R R R R T BERNIR R B,
Hit MR EE RSN EREIBF AT REFRRE.

1)MS J 3% TTHCE Ab B SR i A e

MS XK Fit SS Z [l #EH, KU HIT. WEITHK
PWAIEERY SSEPTTEREXLBERFH L IERE
BT, TR EMWEEHRTEIR, FATTE log 75 A Abort
iL® RAEXRIEB 5L, BT MS B A X o 5Ly
AT, WA IO AT B, WRIE R & SS X nEiEa &
M A ST ELR , R E A Abort H RS, B, X—IEH
THEICEEEEN, THER M.

2)MS 5 2 B B at

MS 3f#4E # 47 [5B , 7 log 5 A Abort ig 3%, [f]3& 8]
Success JH B/ SS £ 3% Abort 15 B, XA SS Z 18] 0%
KA BAT. K 3% Success ¥ B A9 SS ¥ U2 Abort iH
B RIS FHRVEHAT BB, Rt 7E log P E A Abort it 5%, &
F&IEZ 5L, A SSERITRE B R AR L IE R
B EIEED 2T, TRE /R 17 EIE , FIRTHE log
FE A Abort it AL LB S HIML. BT MSH SS
Xt TR BBt 4T FHE B A Abort H 305, B
—F T B EIC R RN, TRE R RN,

3)SS Z5£4% Submit B,3# Abort 1§ & BB

T SS AHE MS ZtE Submit #542 Abort, [H JH, 243X
RiE & AR, SS P A RTE AR . BhHT, SS B8 B 55

4

FHRBEHEATIH, R F IR H BT,

4HMS 7% Finish 74 203 AT

MSHH R FEHFER T B, 2k S5 2 Hih
SS % Hi#Y Finish {5 4.

5YMS B

X MS B S EHE S, TR AT REAE.

(WERFME Abort ¥ Finish 05 , WL I K g
BINEESFS,

(ORI R Submit i05f. WMRHHFSFELREK
Hep BATLEL T 2 BYER. i, MS R4 Sub-
mit i8R H Y SS FIFK A K Finish {5 8465, F B EIIMAR
HAF S REELESATRMEESFS. HAgnR
AT,

(3 HREFIA R Ready il F. MREEF S NELREKA
FLARAELEL FHMLAEE 1 BB, AT, MS #2358 Ready
0T A B2 R AN B8 Ak B A 4 [E1R R4k 8 Fohn A 2
ELRRADI . HAE SR HATAR R

6)SS fitl

% SSHBtE EH G, BB ANERELAE.

(O RBAE Abort K FE Submit i 3, T 7E UT R ¥ 40
FERNEESFES,

() RBIM R Ready iT5% . WRFF K5 AL UL A H4
W AR 4 SS TE B & AL B AT RETE %47 MS A9 Submit 80# A-
bort {4 &, T2 SS 4 Ready 5 B %75 K H A BB £\
Filh, HALER AT,

HHRIFE  SHRIMEBEEEEARE R T g AR AR
B B4 R ETEHmN ooy m i s . KESS
R FATCEUR A B B SO SR A U RO SME BB, 6
BT RGEMEEE.KEENER. BFnEssERE, 4
TCRE RN B EIEAETE SS . N T M usx se TS i 4b B Ry
FIRE—B R, 24 T 2PC-MP WY, B4, B &
ol [0 448 S5 B AT YY A SR X OISR AT TR, S SRR, B
N ERBERMERHEIKE S, RS TR — B, 8
B ASCEIE A TR A RE .
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