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() EHEFER

(ASD) (AC,D)

(ASE)

O—

(BSD}

(BC D)
TR AN

Kl 2 41423 Markov 4% it L 5

2 ETimORAGRE

SCA AFAIT 4 i 75 5 T IR 55 1 R S i 5
TSAF N2 ) B S — R SRR #2155 2A 1
74 S I BPLE 28Ik 95 20 61 5 1A 58, 45
TF 3 REfg SN 5 8 A 880t T & R 55 . {BA& SCA
AR e Z 8 XAk . PR, 78 DUAT A
it Bk LT SCA A,
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(Synchronous sending massage)

pl m PZ

p om ..
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BE || BE (ParalleD

BE[ p\/p: ] (Renaming)

BE[ py — p,] (Wiring)
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T Y FDIRAS X T B s ] Markov £, 28 34X &
A T SR ] [ R i 25 = 18 72 S M3 A 5
A R . B L [R] Markov 440,75

Begin
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n MIREAEAIRREES S = (51500080
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Byt AT IAARAE RS

9 BE, = 20,00z, O:BE; = 3,0y, @+Qy, O:BE; = 2 000z, ©
3 (BE, | BE; || BE;)[M., ] = BE,[M.. ] || BE:[ M., ] || BE;[ M., ]
= 20200, OIM ]| @y @Oy, OIM.] | 2 Oz @Oz, O[M.]
— 21 OMM. T O[M, T+, OTM, T || 31 OTM. 132 OIM. T3, OTM] || 21 O M. J2 OTM, ]2, O[M. ]

RSU(BE, | BE: | BE))[M. ) = RS (xir s+ [Mo | yir 3+ [IMu || =520 30+ [M D
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(e i) [ ziseees

4 while(GG <= && j <=, && b <= ny)
5 if(a; o = p'&&y; o, =p")
6
7 RS = RS — (x;»y5s2) = {((ziv1»yj 2D || (2o yjen sz) )
8 it j4++
9 end if
10 iz e, # p'&&y;o = p)
11
[Mub H Zk ;ZHV“EMHJ);
12 RS = RS — {(xi,yjs2011) =
13 i++; 7+t
14 end if
15 (s o # p'&&y; o, # )
16 RS((BE, || BE: || BE))[M. ]
BE = (y; o3 (yjaroes | is==)) | 23+ BE' = (& =,
17 i A
18 end if
19 if(z; 8, = p&&y;on = p"
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20 RS((BE; || BE; | BE)[M.]) = RS(x;#,, [p — p' L [/ — p'Jso | 30— 0 sy [0 — 0 500 |l 25

1‘,",,“’))
e [M] || (v ®,,y; aE>—]’ (top,eT7®, v;] = RS(x:®, v )r(x s+ [Mo] || zeszer = [Mo D3/ /<0,

) yj<>,,,1‘_,-> [stopse/x:®,,3; ]
21 RS = RS — (xisyj2) = (i1 sy s2) —>
22 i+t g+
23 end if
24 if(x®, 72 p'&&y;on = p")
25 RS((BE, || BE; | BE;)[M..]) =

RS((x;#, [p = p" D30, sy [Mo || i s+ LMD [ 25200 (ML D |

.T,"mzz, ~
(2, 2 6| = (stop,er; ®,, 2 )

26 RS = RS — («1‘,93/]92‘»#1) -3

27 A nER e o

28 end if

29 if(z;®, # p'&&y;0, #pH

30 RS((BE, || BE, | BE;)[M,, ]| = x, (BEDRS((y;,, 5 (yjea e | 5o D Mo || zesee-[Mo D+

% (BEDRS (i #,, s (zpree [l 3y s D IML] | s+ LML D5

BE = (3;0,, 3 (yji1 | x5+ |l zk;---,BE/ = (x;9, ; (i I i30) || 25

31 RS = RS — (x5 s2:) = (x5 s2611) =3
32 i4; j++s

33 end if

34 end while

End
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A & 5275 B . PAYMENT (fg H - 3 £ . DE-
LIVERYGE¥i 921 . 58, &P EE 1T HigK;
RIG RGBT BT A R BTG o, W AR
RS R Gk 3% 12 T B0 4 32 T IR 45 42
g . NIER W, 4 C = INIT( % 3 4 H
DL s Piker s i) s Cro = ORDERCAL % 4 />3 [
PR s DY s DY s D)+ Coy = INVOICE(H &5 4
A Ui Pt s Paestion s Ppatate s Pt ) s Coz - =

PAYMENT (£, 55 5 N3t 1 pirivice » Pivterstans » Pitteerien »
Piingo s Disarea) » Cs = DELIVERY (fi 55 4 /i I
p?{«liwrkwq s Pitiver » piwfsmtm s Pirminate ) o TEERNE W) R B2 W)
SCA i 3 s,

TESCIUNS, BRI AL, & LT R 5 R X
SE] (140 B2 I ] BPEL Zi %8 25 K 58 9. A 3¢
F]FH IBM WebSphere Integration Developer 3 %
BPEL ) B F M55 98 .ttt , 7k 55 e B 2 Je s Ak
55985 AT LA H 8l 58 il R SCA BB Oy 58 B
1 J2EE N AR EE N Java W AT B Tomcat
1 SQL Fdi RSB

B3 XMWY RS SCA

SR Co B3 1 S -

DPres = ({request (Req sResp) } s provided
synchronous)

Dl = ({check (checkReq ,checkResp) } »

required , synchronous) ,

P, = orderCorder) } srequired sasynchronous)
Ha B W REN BE" = P °5 Dl
Loy D ploser ®)  HH by = “KifriTH,

JR LA Cro B3 8 SN -

Diae = {check (checkReq »checkResp) }

provided , synchronous)

priwt = (Ureject (orderData srejectResp) |
provided , synchronous)

piz.,. = ({order (order) } yrequired sasynchronous)

12 —
p onfirm T

oonfirm(orderData ,confirmResp) } ,
provided , synchronous)
Hah17RFKIEN BE? = piir o5 (Priea = < by D
Dinfirnm ©) 3 Pivter ®» FeH by = “WOHTTEL”  [A] HL 0] 15 2]
HABLAA 3 D5 RSN T R &Gk i, J5r-20
e Co Wsh AT BN E = plln©; (pglle.\'tinu o

Lbs D Pipaare ©) s Pitoice * » Ko by = “TF LT Z ] ;
JR T Coo IS AT N FRIE N EB” = pirviee °s
by % (Pratngo s Phusctect *) 3 Dovedorsiats ® s FeH1 by = “ LA}
I s ARSI P A R by I VTR =R A7
TESR « AR BIMEAA po, (D 0i = 1,2, 3; JFFLMF
Cs MBI BATHERIEN EB® = Pliiare © 3 Pitticer ®3
Diasuatus * 3 Divrminare ® o

4 C oMM CH CL, A AN C =,
@ C, = (P}, PL.G W), .

a)P, =P, UP;/\ € {(p. M, provided , p. ¢) |
P € My} = { Proges s Prevec )} »

bP! = PI' U PP\M,(C",C"?%) = {pl s
Doter s Povter » Dot Y N Pt = Dl firm s Divter s Doter } »

oG =1{ },

dDW, = M, U {(p.p) | p € P, U P} =
{ Pliea s Pire )} U {(pap) | p € P, U P}

= APl s i)} U {( plt’lqueﬂ s ple]qw.st ) s (Phter »
i) s Pl s Pl s DY s P ) s (Pl
Dot )} s

e)BE' = (BE" || BE®")[{(pi — pika) )]s
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2 Co WU Coy T Co (B S B C, = Gy
@ Cop [ F3RAIG C, 1Y P, PY LGy, AW, DL K AT
%k ik A BE* = (BE" || BE*)[{ (piie —
Pioice )} o

AN AR RS PR Co $RAEM IR S5 R -
BE® = paippingateaays <O D Paipping 3 Puatws © 5 Paop© 315
FHR A R 55 g2 it C, UL AR %5 M :BEY =
péul’ddwfk °s

AUt R RN

W =W, UW, U {Poaer s Pt ) b U A Dlaticerieg »
Ditiverkeq ) )

U { Plutiver » Patippingrieass ) U A P rStaus » Potarns ) )

U { Plrminate s Paop )+

WIFELR W W) 3 50 1) Bl 2547 il SURE R GiE A
SCAmzZim») j:l:

SCA e =CLDC, DC;, DCy DC,,.
HAT R A -

BE = (BE' || BE? || BE* | BE* || BE*)[M,,]

= BE'[M.,.] || BE*[M.,. ]| BE*[M.] ||
BE“[M., ] || BES[ M, ].

LV RPN T SR AT B T8, TR A
M. = { Ptk = Dlhect s Pivwice —> Ditoice s Pirder —> Dovcer »

22 3 22 3
Pazrd(‘hm‘k - p paycheck 9 pde‘/ierrq - Pdt//ier«q ’pz[r'liwr g

DaippingAleays 9piryt5mms > gatus 7p§frmiuate —> Daop
I = User — Inputs} ;
BE! = BE" || BE*
= Prguese *5 Dinaer <L D1 D Piecr +)) ||
i >3 Prer © <Lb2 D Pangiom ©) 5 Poriaer ®) 3
BE? = BE? || BE#
= ( P;“:,!duro; ( P?]L}?.\‘ﬁ(m ° 4 b; D PZ})dat(/ °); p%zlvm'z? ) H
(Pioice © 301 % (Plvatugo 3O Pyt *) 3 Dovitersiarus ®) 3
%iﬁ*%ﬁ%/%'ﬁ: bis bys bss by E7ﬂui+%:ﬂijj
AW AIRRE
RS(BE)[M, ] = ( pll?lqwxf s Dick s Dinoice » Pi%yfhm , pfblierpq )
> (Poter » Plitk » Dioice » P%y(-he(-b s szezimkeq )|
(Pliect s Pitect s Pincoice s Ppoyetect s PitticorReq )
= (Plter s Pt s Ditwice s Pisratngo » Plticorea) ||
(Pl s PEor s Pobice » pi%y(/wtk s Pfx«zm—mq )
> (Pirter » Plitck > Dimeoice » Pczlfzz'mR«q s p?fd{wr’th ) ||
CDhect s Poter » Dimvoice » Pig»dlq/;) , szyzinm, )
> (Pl s Piock > Dieoice » P(ZIEZ[WVR(/(] s Divminate) I

11 12 21 22 3
(p('/wrk 9 pr)rz[?r ’ pimxlia' 9 Pde[[er?q 9 pd(//[wrk‘?q )

11 12 21 22 3
- (ponler ’ p(hﬂ‘k ’ pmwi(e ’ pddi'uerReq ’ png/u/m ) ||

CPtect » Povcter » Picoice » DitiverReq » Dierminate )
> (Pl s Plibck > Dimeoice » P?{fl/wz’R@q s Ditiver) I

CDhect s Posior s Divoice » pzz{flierpq s pgm‘Statu.\ )
> (Pl s Piock s Divoice » p;ff{iereq s Dietiver) I

(Pl s Pozier s Diikoice » P?{fzineq s Dietiver)
—( prlvlquxer s Dok s Dicoice » P%w/mk s ngleli'uerReq) .

FR AT R RS S AT 3RAS X0 ) Markob A7,

WE 4 FoR et Ry Rt ARSI TTEEM: R 3R
7R HARAS AT SR R

B4 LAY RGN Markov B i g {45 7

0 06 .4 0 0 0O 000 0 0 0 O O O]

0 0 06100 00O0O0OO0OO0OO0OO0OO

0 0 6 01 00 0O0O0O0O0O0O0O0

0 0 0 001 0O0O0O0OO0OO0OO0OO0O0

0 0 0 0001 0O0O0OO0OO0OO0OO0O0

0 0 0 00001 O0O0O0O0O0O0O0

0 0 0 000 0O01O0O0O0O0O0O0

P=1]0 0 0 000 O0O0O0O1O0O0O0O0O0

0 0 0 000 0O0O0OO0OT1O0O0O0O0

0 0 0 00 0 O0O0O0O0O0OT1O0O0O0

0 0 0 000 0O0O0OO0OO0OO0OT1O0O0

0 0 0 00 00 O0O0O0O0O0O0O01

0 0 0 000 0O0O0OO0OO0OO0OO0OTI1O0

0 0 0 00 0 0 O0O0O0O0OO0OO0O01
Lo 0 6 00 0O0O0O0O0OO0OO0OO0 0O 0

PR SRS -
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0 RP. RP; 0 0 0 0 0 0 0 0 0 0 0 0 1

0 0 0 kP, 0 0 0 0 0 0 0 0 0 0 0

0 0 0 0 RP;; 0 0 0 0 0 0 0 0 0 0

0 0 0 0 0 RPy 0 0 0 0 0 0 0 0 0

0 0 0 0 0 0 RP; 0 0 0 0 0 0 0 0

0 0 0 0 0 0 0 RFs 0 0 0 0 0 0 0

0 0 0 0 0 0 0 0 R Py 0 0 0 0 0 0
M= |0 0 0 0 0 0 0 0 0 RPsy 0 0 0 0 0

0 0 0 0 0 0 0 0 0 0 R Py 0 0 0 0

0 0 0 0 0 0 0 0 0 0 0 RoPor 0 0 0

0 0 0 0 0 0 0 0 0 0 0 0 RiPis 0 0

0 0 0 0 0 0 0 0 0 0 0 0 0 0 RePes

0 0 0 0 0 0 0 0 0 0 0 0 0 RsPsu 0

0 0 0 0 0 0 0 0 0 0 0 0 0 0 RuPus

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 i

Hr:R, =0.9812, R, = 0. 9943, R; = 0. 9932, R,
= 0.9961, R; = 0.9903, Ry = 0.9973, R; =
0.9906, R; 0.9983, Ry 0.9953, Ry
0.9975, Ry; = 0.9946, R, = 0.9952, Ry;; =
0.9934, Ry, = 0. 9878, Ry; = 0.9978,

PR, MR 3 T S8 0 A U . T 15) =
0.9484, R = T(1,15) % 0. 9978 = 0. 9436,
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Architecture-based Prediciton of Service Combination Reliability
HUANG Hongyun®» ZHANG Juan® . DING Zuohua*
(a. School of Information Science and Technology; b. School of Science,Zhejiang
Sci-Tech University, Hangzhou 310018, China)

Abstract: Software reliability is an important index to measure the quality of software, while software

architecture can help us to predict the software reliability. In order to study reliability of service

combination based on Service Component Architecture (SCA), a new method is proposed, which needs not

assume that component failures are independent. Markov model is built based on the execution of ports of

SCA. Then, reliability of service combination is calculated in the combination of failure data of ports. The

effectiveness of the method is demonstrated through the reliability calculation of an online shopping

system.

Key words: service combination; architecture oriented to service component; port; reliability; failure

data
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