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A Mechanism of Adaptive Failure Detection for Web Services
Based on Combination of Load Awareness and Checkpoint

CHEN Ning-jiang, LI Chang-wu, YU Min-min
(College of Computer, Electronic, and Information, Guangxi University, Nanning 530004, China)

Abstract: To satisfy the requirements of reliable Web services, the mechanism of adaptive failure detection for Web Ser-
vices in the dynamical network environment is studied. A framework of hierarchical failure detection is presented firstly,
then an algorithm based on load awareness and checkpoint is designed. It considers the factors including the frequency of
messaging delivering and packet loss so as to enhance the adaptability to the network context and to improve the quality of
detection. Simulation results show that the algorithm can guarantee the correctness of detection as well as obtain the trade-

off of rapidness.
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TR, RIS A RS R R R 2
(Service Failure Detector, SFD) #1185 |2 2 3% 4 ] £§
(Upper Failure Detector, UFD) , ‘BT B2 K B &
) SFD #& T Web IR T i L, AFEN 5 Web
R %52 2% (WS container) 875 B 32 H (FD _ Notifica-
tion) BB H 1 ) Web AR % 3L B BR 7. UFD — 7
] DARRERR EVLR MR, B —FaRERRE
FHLEZA TR SFD Wk 4E R, IREUHE 28X IR %5
HPRE .

AT EARHBERREEENEED Web R
FIBATHIRR R, A HEZE SR A 9 Pull 855K A R 1 75
BARBEER. PAT RN W E AT 7N UFD B
— e BF [ [R] % 1) E HE M 9 SFD & 2% % U | SOAP
8, % A/ FD % 0 (FD Port) fa B W 1544
SFD; SFD WEIK MK B /5 4 UFD ZEREHS,
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BAENE R . UFD H B 26 3058 45 28 BB (Failure
Notifier, FN)i@ & FD Port L& T )2 SFD &3 3
HEMRMGMEER . ZF78HEI 28 (Probe) B F 32
B R 48 R AT B R E B f E R RES . HEH
(Adjuster) R{B IR 25 X KR W FTEHE R EIE, BT
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MEBERH,IHCR, = 1; L, AE X HHENEEH
BHME i MEBREEZERIFEL, = 1.

{H% B3] Web IRSEFTIF TR 22tk MK
I B IR AT BB 2 RUAE I ARk, R T R R Rk
W HERYE , AT X F I BB E % IR
ER. RIVBIATREHFE « B3iHE, o B0
HTF—%EEREHBHF=HRENBIE. &
error, 27Nk %lﬁ‘@ﬁ?ﬁﬁ\ﬁgﬁﬁ. delay AT
HITHBEER , var RN RN IREZ A HELIBE; 7.
B o A 3B SE HE y RASHIEEER
BETREIA AT — & B RAR MW EERE;
B ATHRKEBEIAMEKEZSR. THARXP
Bk BRABBINE L FHEE &+ L RRBUHKE
BT — %5 8., WK B 45 1R 1H error, BARMBIHFEL &
WS LhREt EME S EHEZ 2, it E T

error, = p, — Avg(A,) — delay, (1)
R, pp FE B L BRI B ] ; Avg(Ag) 0Bk
W BEH BN ] ; delay, FTHEER.

£ FRAERE E, RIS B SR RE, R
W £ NMHB error, TR H AN delay, BB T—4H
BEERHME, A3 (2) FiR:

delay,,; = delay, + 7 - error,, (2)

T—MHRRZEMNZIIEE var,., FTRFERT—
A~ var B error, HHEER, TR .

varg,; = var, + ¥ * (| error, | — vary) (3)

EE2NFE ap+1) BB delayy.; Fl varg,g
BT E T —&E B BLAR R BT ™= IR E B IE
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agg+1) = B - delayg.y + ¢ - vargy (4)
1 PA_E AT ShAH B RS T AR AT -
§ = Avg(A,) + a@+1)» (5)
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Algorithm CLAFD ;

BEGIN

(DIkRk:

/% B YR KB KRR B B TDmax . 14 B & 3% S5 A
BKRE to AFHBERXEME P EHE 6, IHE K%
HyEt ) BIRE 5 % /

Initialize TDmax, &pex» PY €, 73

/% 3% SFD 4 S FHE N RY BN R ER

Bx/

For each s€ S, s.state= SUSPECTED;

new thread _ p; //RIEZMEZREHMERE;

new thread _ f; //8§EHRSF KRB MLRFE

(2) /7 thread _ p BT H VIR L2 HREME
aE;

(2.1)/% UFD EX w; gitiE] ] BR, %4 S i SFD K%
G i FVBBWE my; * /

UFD. send(m;, %, S);

(2.2)/ % KB m; WNiHHE AR p,, 2 g
RABEWE m; EE, o, R m; RHREE; * /

if ( received(m;)= = ture )

then { Di= q; " 0;; }

k
(2.3) = (D) p)/k + ageery; 7/ HERRHE;
i=1
(2 4)(1(“1) = ,B delayk+1 + ¢ varg+1s //'ﬁ‘ﬁ: a {E

(2.5)P, = ZL /ZR,, //HEEAR

(3) 7/ thread _ p REHE &9 BH

(3.1)get &; /7 IR BABBHH &

(3.2)7 = &pux — & //FFE B K IENT ) H)IR

(BIERUL2H;

(4) 7/ thread _ f REBIATREUR WL

/735 SFD KRBT KRB Wt

while (SFD! = FAILED)

(4. 1) 7/ BRI AR

/% 1E ¢ BYEI PR CR, MIBRBURRT ¢ fH, EHERN
FLE® T _now N EHFE M, : HEW A, s. state =
TRUSTED FafE4E SFD * /

if(T _now>t and s.state= TRUSTED)

then {get &7, =0; + &;

Tiv1=01t &t€[n,100)5 |

(4.2) 7/ IR

/% TR ¢ B IRBAE M s€S KB m; REFHom,
BEHEEE, N s REREERE  /

if (notreceived(s, ¢, m;) = = ture )and j=>i)

then s. state= SUSPECTED; ;

/x TRRRE] m; RE L m; EFHHE, ML « SR
fEfEs*/

if ( j=2i and received(s, ¢, m;)== ture )

then s. state= TRUSTED;

/% QR T _ now=>: HAATEWREERES, WA E 4L
Bx

if (T _now==¢ and s.state= =

then s.state = FAILED;

(4.3)if (PY>) then s.state = FAILED;

7/ F AR B, B R AW R

!

END.

SUSPECTED) ;
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o R HE AR BY. AT  ARA S o I ) BB 988 B I R B
WISEIER , SRR ¢ 5, EITH ¢ ENERHE
JBTHT Web RGBT EREM=EHE
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AH—RERIERLAE 7, F5 R 8 5 T R4 0T 3 3
RAKRRL.
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AT CLAFD WA EH#HT T L RERE
WE. L, BRATH JBoss4. 2. 1 R ARG 21E R
Web [REFHIZETHEIUT &, BUSHTRNEFEE
PC H—4 Web IR 55 3L 6 (FAH 50) . BR S5 SR 30k:
W IAE R T B SR IMX R %3 A JBoss
R554% , @At i Web IR % HITH SR #E1T R 30K
W; UFD B T — M MT R, EHmEETH
B R BRSO 28 & 1 O Bk TE S R E A
SR BAVMEAA ENWENER T REDF R AR
WAL R FE LIRS 8 BRI E L B
ERAMBER S WK =FEE (1) T3 A AN
BB R B IE (BRIE A non-Ada) ; (2) AREFRAT]
SR S 347 P 445 BEE 3R 193 IO A A T 2 v 1) (g
104 Avg) 5 (3) A& 3CH CLAFD B . A XM PR K

XFF non-Ada B : & ad = 2 250 mS, Doon Ads
=4 000ms;

XfF Avg i CLAFD H %:¢ WA HBE AN
2 250ms, 7 FFIER1E R4 000ms, PY=2.3%.

SR GETH RN 30 50, 3 A L =R E P4y
FHATER, X e TR K EEHE ¢ FHE

feat | T, WA H1TS . K T, 38 89E UFD
# SFD & AR HIIH 8 FH8 B4 UFD A4 B AT
FARESE], T, B HF M4 RER , I W 4 ot /i
EAEL, Gt T, § H B2 R T RIE M % ER 72
t, AR EBNME & LTRLUBEERRNA
CLAFD - 8B R i RS 8087 P46 B 15 50, B € AR
HA R T, BB R HAE, BTl CLAFD
B BT8R B R BOR M B

ROVEZR PN KRB HENBEEREE
R TR — R IR TR Ay, BIERIAEW
BEREHRAMN R, H—REREE T, 18
IASE WX G 2R M 2R ) S 280K T e ) B LR BB
Z P ReE .

REGREZWERSBITHRERTFHERLT
non-Ada.Avg fil CLAFD X =F & ¥4 R F R
HBREM4RXH,BERHRNZEITHES CLAFD
BB THIREHE, NTRE T R K%
Watk. W EMERRNE RIBTEE, RS PATHE
HENRARBERRNER. B—F i, CLAFD Bk
H TSR P T3 RO P SR M T 3R T S A RE B, BT LA
B RBMEIFE T R et H 838 m. B2,
RS KBET T, RELERARNE BASR
SR, BT RS FE KRB 4 ik 1] B AR R A0 7E B A1
MR, NE 4 PAIE L NEERIFHBRT
CLAFD il it 8] B3 853 Non-Adaptive B R U it
], ZE PR B Ave BIEENIF, TR
PR PR M O T BB S B B AN .
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