$33% 11 it " HL =2 Eire Vol. 33 No. 11
2010 4 11 A CHINESE JOURNAL OF COMPUTERS Nov. 2010

—Fh P Al 55 AR 554 KR 3= T+ AR S5 AT RSB 70

Nz 2 1),2) > 52 ) = 2)
B E 2 S I 1
DR EBERET SR AR dbat 100190)
2 (o B2 B T BB AR TS T AR AR RS IR S5 SR e b dEs 100190)

W OE HEKM_E Web IR BIREA AT S AR A A T A AR 0 E . IR MR IR R IR )2
W I HAE s AT 3 35 48 2 2 B AR BT IR A0y SCR SR T AT AT 0 2 AR T B 2 —. SOl i ol 45 AR 55 il 430 SR AR 8030
AE Y AR 55 OF 72 M SE Al b 52 th T 3247 I IE SR 4R 20 1 3l 25 D14 BOR DUSR T AR 55 9 A P T B T AR B Al
55 W55 AT S5 BT 3 A% G0 1A 3 1 55 W A 1) J7 2 B8 108 3 B B0 IR 55 1) A T ] 1) At % T el A 55 1) T A 4
KRBV BB 55 887 £ 25 55 P R T RE R 28 0l 5 2 A IR 55 1 AT A BEAS LA 2 0t O 5 i R T IR
55 1 PR 6 14 B S IR 55 TR O R 0 B T M 55 AR 5 PACAT Bk Y R B AR R T T S o T R AR 95 ) R
SRR SR A0 18 AT I R 55 32 43 B0 0k LA AR i ol 55 TR 5 B PR 8 R e/ S AR gm0 R 8 40 ANy S e X
WI7IEIEAT T A

KR 55 RS S5 s T 5 S A DI TR PR
FEESES TP3lL DOI £ ; 10.3724/SP. J. 1016. 2010. 02190

An Approach to Improve the Service Availability on the
Basis of Business Service Abstraction

WEN Yan"”'? FANG Jun” LIU Chen®
Y (Graduate University of Chinese Academy of Sciences, Beijing 100190)
» (So ftware Integration and Service Computing Branch Research Center, Institute of Computing Technology

Chinese Academy of Sciences, Beijing 100190)

Abstract The Web services on the Internet are all autonomous and dynamic in nature, so the
availability of a single service cannot be always guaranteed. Clustering resources of the same cate-
gory and abstracting the resources to a higher level, and dynamically routing to suitable resource
at runtime is a common approach to improve availability. In this paper the authors use business
service model to cluster services with similar functionalities, and propose an approach combining
the request splitting and dynamic switching methods at runtime to improve the service availability.
The authors also give the corresponding implementation of the approach. Although by using pro-
posed approach the drawbacks of traditional replication approaches, the possible unavailability
status of a single service, have been overcome, extra costs have been introduced because of the
services’ availability statuses and their different capabilities of covering the business functional-
ity. So the authors propose a service selection algorithm, called SelectIndex, based on services’
capability of covering users’ requests and an availability calculation method combining real time
and historical availability reflection to improve the business service’s efficiency and reduce its exe-

cution cost. Finally the authors evaluate the above work by case study and simulation experiment.
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PEAH I A 55 IR 5 90 B IR 55 b . S R P SR b
(% A\ S B2 10 R 55 349 T 4 Sy 52 0 55 i 55 ) g
fige 326 iz 55 .

FEh ST R A 0 R E L B A U i A B
TCAE R 3 B35 5K BE 5 Ak T 3l A8 D) 46 52 BT
PESRTF 3 BT RE 8 B2 2% A IR 55 2 S RE S
55 P SR b AR 24 B[] B R AR SR T R
By . BE TR SO AR 55 Xl 55 ik 45 1% ) RE B 1 BE )
(8 3 B R SC DU R i SR A IR 95 4R A 1 T
5N 2 pios.

'k 2.

LD

(D P X055 IR 55 bs BITER R 3 3 5k 5 43 )5 13 5

A FER N R=(C(P. V), {0 (P.V.O By X

H5HATE 2 BAHED (D BT A5 bs 9552 MRS %

&y allServiceSet

i i -

REAZ I /& R B9 55 46 5 O resultServiceSet

Ui

begin

getServicelList(R).

resultServiceSet=allServiceSet;
for (S in allServiceSet)
for ({P;,V;) in {{P,V)})
//S.P;3m S W5 Pi VBRL4 A 2 B ss v
if (V,&S.P;.range &.. V,£8S.P;.value
[[{O}ES. out puts)
resultServiceSet = resultServiceSet— { S}
end if
end for
end for

end

HT B 0 i 55 4R A B RE N L X TR oKk
%5 W55 e B 5 b S B A5 ) 4.

TEBRAT T Al Yl A 55 4 5 ) » AR 9 D1 48 07 5K
AT 2. 1 15 BT B 3k 4 ) B A IR 55 1) JE A o
e ST AT I7 k. BAE A ITIE.

3 SRR SIRA A AER LI

3.1 DRBE &%

T SC AR 1 56 T35 5K 4 43 0 2l 25 U0 45 1L i i)l
55 M55 3 TE o] R M 0 R B SR i IR 55 09 H iR M
B S Mk 55 Ml 55 A AT 1A e — IR 55 76 4 o 15 ]



2196 it "

Bl

e 2010 4E

L
&

AR AT AR R A S DT SR P 3 285 U 46 J7 125 I T BE 2
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TR TR YR 4> 7 5 BEAE W T3 SR A [ IR
55 X0 FH P D G 3 oK B A e AR RS — TR I 55 R A
TREME A 24 ] B 2> M 55 A 55 4 B8 F X P A6 1
SR BE 1 /INH IR 55+ DT 20 417 A 4 A Y i 55 98
TR, Bl 55 IR 95 AT 3 82 v R 55 1) 0k 4 SR i L
He Bl 55 IR 55 1Y RAT 853 0 SE IR . 52 0 3%
U IER S FOE

() Iz 55 19 a] F . 2R 55 A w] TS5 olk 55 ik 55
18 3 Bl A UG R 355 5K e B8 2= 55 — IR 55 AT A
RE DL S 98 1 v AT AT IR 55 U0 T e /N A % AN AT i
55 (R 0 R R FH B el ok 4 4 S0 T4

(2) MR 5 % 1 P JUG 37 SR B0 B2 o R . A el
b — YR 55 8 FH AR AT TP Bl 19 T A A DU 2
k5 22 U AT R O BRLA T 4.

PP T H R RATR T 456 % B RS AT
PEFNR 55 X6 FH P o oK A 5 R R A A B )5 9, 3. 2
PRI 7RSS AT PE RT3 T 4653, 3 WERE T IR G 1)
AT IR 55 08 P 37 KA B P ST IR 55 ik
FEH 1 (SelectIndex) 11 Al 55 IR 55 P04 T I A9 Al 55
J¥ R PR

A SCHE 55 Mk 55 42 T AT T v Y S B AR AR R
DRBE(Dynamic-switching-and-Request-splitting-
Business-service- Execution) %3 , W& 3 /R,

#i%3. DRBER).

A - PR 55 IR 55 bs B9IESR R

- TSR 2 AR

PUR

begin

[/RRIEFE 2 R0 P EUG I OR 1R B TR E S

subReqSet=Split(R)
for (r in subReqSet) //¥t T4 — 4 FiEK
if (r.{O} not marked) //Z#1# K r Y% KB bric
//AAT T R T R IR 55 B 3k
servicelist= getServicelist(r)
/)RS5 B 2 1 IR 5 e B AR
rankOnSelectIndex (servicelist)
for (s in serviceList)/ /% 5 34 i R4 I 55
if (s.callO)==success)// 4 F I8 F D)
//FRC IR 55 RE 2 I B e
for (o in s.out puts)
ifto€ {O})
markAsCalculated (o)
end if

end for
break; //#¢ s ¥8 F S D ) 45 3%~ 19 AT
end if
end for
end if
end for
mergeResultO fOut puts() / /¥ 5 A 0 25 34 9F

end
3.2 RBWAMEMITE

1% 55 68 0] R S ol 55 IR 55 1) I 55 AT 32 36 5 s
i AR YR 2 — B A er 35— A R 5 19 AT I A
A 55l 55 592 BHG R] A DR B R g 1) T S S

Ui =07 PRI 3R 55 Al A B 19 Ik 55 iz
A5 B Jr 2 B T e 55 W . W 00 ] DA o 4
T IURR 7 52 Bl BUBOIR 55 B2 4 A E 2
[i] 7 30855 T 5 S8 B 3% 07 vk S LT B L (H 23 25 IR 55 42
AR R FH & SR A SN B 40 5l o R 55 4 k4R
R A W 04 B A 1 0 O SR IR 45 o £ R L 4
TR 55 4t 2 T L sz B WSDM©O 155 BT 58 19 48
PRRZ 113X b 7 2 2R 55 32 43 2 X R 55 AT R
A6 205 T8 A FP A T A 7 2Ok 2R I QoS i 4 Ak T
SOAP UL T 4 log & T 4 F AT 9K ) 25 7
3 X B0 T7 1 A% BUA IR 55 EAT 18 04 &5 2R S LA
AJEESY R AT B O IR 55 1 B Y R L AR ST
AT R T B TR R A R R T E A L
PES 0 i 1 W T HE 22

TR 55 AT R I 0 F R A e &R g8 ml Ik
F18 M D00 8 AR £ 5 - 2 AR IS 8] MTTE (Mean Time
To Failure) 13 3 2k 2k W} (8] MTTR (Mean Time
To Repair).

HI A B R G800 R R A FIMB A3 4

A=1/MTTF, u=1/MTTR,

(CE NI ORI ¢ S AR e D A G G T )
immediateAvail) F1E-4 0] FYE GE R averageAwvail)
(t=03R7R RYALG K )5 Bz AT Y B 4G I 1a))

. . . A
immediateAvail = —L——+ —L— e wtr,

i +A ,u"‘/\
averageAvail :/Ti—/\.

oAb 55 1k 55 1 AR 55 R FT A B HCHE PP oK
3T 2 AT PR e i I 55 b Rl 55 IR 55 il R A
o —Fi I 5 A AR 7 12 32 A [ P 9 R 3

@ OASIS. WSDM- Web Services Distributed Management.

http://www. oasis-open. org/committees/tc _ home. php ?
wg_abbrev=wsdm.
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IR 55 07 244 K If 18] R 1 3R 3 T SR W 7 I BT A i
I3 BCT K S TR 33 SR % 1) S5 5. 30K A A — b S I Y ]
FAPESRALE] 78 20 B 2000 55 IR 55 X IR 55 s 4T T
— YA Haz ks -5 B U B al AR B0 AH 5
5 VR B W SE s AT AR GE R realtimeAvail) 2y

realtimeAvail=

{1, to<t<t, +t MTTF
2 1 ;
A G Kty T PMITE
v VR O e, )
realtimeAvail=

0, 1o <t<<t, +tMTTR

o=y
utr (—ty) X(ut)

BIY 224 B — i Za) 332 B 55 1 R G iy L A MTTE
K LIy ] FAPE BN 1, JF B8 B 18] A4 2 — 25 5
BT MTTE 20 AR e S2 i al J P s 25 98 AN B
o AE MTTR PR ISl al IR B 0, JF B & I
B P fF — A5 3 . 36 F MTTR 3% 45 3 i 3 52 i o)
F .

3.3 ETHRZSEAFERFHRSEERZE

1E 3. 2 5 Al PR TR SR i AR Al 2 B ST AIR
5 %8 P D Je s R ) P AR A IR 95 R 56 ) SR

JIT 3 1 55 %0 P D e 1 SRR B a5 R L AR IR
SAE 2 PSR A A R BT T L BE S SR AL
FH P it 640 b Ak 7Y RE

EX 9. B PR B i R AR %L
o RS s RERE I 2% E SR B ACRHIE B 2R HL
s RedRHt m NZIE R BT W5 W s XE - B 56
FERE R m /ns TR 55 B9 AT IR s.avail , PRE IR 55
XFI R - LR E

SelectIndex=s.avail X (m/n).

T S B  TEB AT . & 240 2 0 i i e ik
AN BOATAE m N5 IR S5 AT AR 3.2 35 vh g Y
IR 55 1) S B ] A

M 55 12 55 hAT IS ) IR 55 6 45 R s R T R 55 7Y
TEFE 5 HFFp 18 4% PR B R U B e 55 ) R Pk E/
AL S A B LA B R A (. 7 I 55 /Y T T
B AR FEEE O O I, R TR 45 #E Y T RE 8 R AN
A AN BE 4R AR Ak 1 A i ) IR 55

, t>t, +MTTR

4 I M

4.1 ROI5H

TATEFE TN EER N — K RF—
KA MR 55 AE S A SCHR H I 2 10l 55 il 55 il 42
P& T 55 W A T3 9 0 53 B 28 A1)

G0 0 B JT R T Ml 55 22 20 U5 EL IR 91 ) Al
55 471i# V2 s FE M v o0 B A programmableWeb® Al
WebServiceX®@ , xMethods® &, A e $: 7 H# 10
A~ SOAP FiI Restful (REST) JIR 45 3k 156 B K, il 42
b 55 M55 T PESR THRE T . Ik 1 s, BR TR IR
J R AR SO BE ST 25 A TR IR 55 48 A L A0 R o ok
XA AT ELARERAE VT A ) i 55 1 3 SR 53 ik 55
P 4 it ik 55 1

T 2 RIS X T SOAP Web R4 1M &, —
MRS T THAE X L BRI B 22 (8] %
VI SRIE A AT 58 i — Mk 55 D RE A W] BBk 1 &84
X T Restful Ik 55, BAR & A APT Z [a] A] DL 57 i
F AR AR — AR 55 48 418 5 $ A 1 — 2 R 55 0 2 R
A SR 0 AR SCHE I SC P R 3] R UL R 55 TT DA Hy ELAA
R 55 465 A o8+ 2 U0 1) SR K I 45 R A S T 4
) B — Il 55 J2 45 Be 4% 52 B 55 IR 55 D e 1Y) B — IR 55
PRI 55 B E A

AR FE EDT I B R A A 2R R 55, FRATHE L
fl g Ry = B R A W) 7k 55 Wk 55 . TR iE O bs. B4
Fi— > b A FRAE " L7

Mk 55 1~10 XF3Zolk 55 Ak 55 i ARRAE 0 B3 55 R 2
e 1 FrR R AR AR Y 2 o R A 2 R,
ek AR AE D U BE A R AR O

2 2 PR AT B R T SRR 2 B9 5 AR A 1 6
1B 381 & i SRR AR 19 i 95 910 2L AT T P el 45 iR
G5 SR AT LR 20 S T 13 oK A TR 1
ASEONRIE R i A S8 AT g R 0 2
B B S R AR 00 AT A R R B AT R AL 2.2 1
JTIR S #E T AT LA G ) Ak B A5 A FIE R AT A R G
FE T - i 55 BT 0 B R AU AL
SR Z5 JL RS A 55 I A I B R AE L IR 55 1~10 B8
T ELEEE R I oK T i SRR 4 43 Ak B T A
A TR A IR & T IOR A AL A5 2R U 8
T /2% K

© www. programmableweb. com

@ www. webservicex. net
® www. xmethods. net
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Background

Traditional approaches to improve service availability are
mainly based on replication mechanisms which are provider-
side availability sustaining methods. While these approaches
provide high availability for a single service, they are not well
applicable for open and autonomous internet environment and
will fail under the situation that the provider of the service
stop the provision, which will make applications and com-
posed services fail cascade.

When more and more similar services come into emer-
gence, using similar services to replace the failed ones can
overcome the above drawbacks, but the challenges shift to
how to make services compatible. Business service is a serv-
ice abstraction model which makes full use of the domain sta-
bility and haves taken the diversity of service instances into
account to support the common features of domain activities
and their individuality. It can be bound with multiple services
with similar functionalities which can be used to substitute

for failed ones at runtime. This mechanism is call dynamic
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switch. Meanwhile. with the business service abstraction
model, a user’s request could be further divided into sub-
requests which can be handled separately. The response to
the user is a combined result of the responses from all the
sub-requests. All the above procedures are hidden from the
user, so the user will not feel any interruption.

Another main issue is how to select a most suitable serv-
ice based on the business service model. Service availability
and service’s ability to fulfill the user’s request are two main
factors to achieve high performance of responding. thus an
approach taking both factors into account is required.
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