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Abstract: In order to rapidly construct software based on service-oriented architecture under dynamic running envi-
ronments of Internet and to satisfy various requirements of users,an automatic service-composition evolution approach based
on global dependence network ( GDN) is proposed. It can automatically execute defined evolution operations on existed
composited service according to evolution requirements. After that, it continues to execute reverse evolution reasoning and
positive evolution reasoning based on the GDN from each evolution point. Then, it will automatically generate evolution re-
sults of composited service. An actual application is given to illustrate the entire evolution procedure. This application shows
the correctness and effectiveness of the approach, which helps to reduce the cost and the cycle of software development.
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Input; GDN,, evolution domain D ,new atomic services W

Output ; Updated GDN

1. for(i=1; isW.size; i+ +){

2 Func(W[i]);

3.0

4. Func(WS) |

5. W=W-{WS};

6 D=D U |{WS};

7 if( 3 WS, ePre, WS, ¢D) |

8 Func(WS,.); //3 WS, ePre
9. }

10. List S;

11. for(j=1; j<(W U D).size; j+ +){
12. if(021) |

13. S.add((WuU D)[j]);
14. }

15. }

16. if(S. sizel =0) |

17. for(k=1; k<S. size; k+ + ) |
18. Func(S[k]);

19. }

20. }

21, |
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Input: Two evolution operations EO, = <WS;,0P ,/,0, > and EO, =
<WS;,0P,,1,,0, >

Output; A set of evolution operation after digesting

1. CS=¢;// digestion set

2. POS= CS;

3. hasConflict =0;



o2 M 5K TGN - HE T4 R R g Web IR 45 414 A shis Ak )y s 05 e

4. if(WS; equals WS; && OP, is additive operation && OP is subtrac-
tive operation && (I, NI #@!l I, NI, #¢))
5. the conflict of OP, and OP is inverse conflict;
hasConflict =1;
I =I.-I.nl,=I-1Nn[,0,=0,-0nN0,,
0,=0,-0,Nn0,,CS=CSU{EO, EO,|;

|
)

9. if(WS; equals WS; && OP, is subtractive operation && I, equals in-
put of WS, && equals output of WS;) |

10. the conflict of OP, and OP, is advanced conflict;
11. hasConflict =1

12. CS=CSU{ EO,};

13§

14.  if(WS; equals WS; && OP, and OP, is the same operation && (I,
ClL&& 0,20,)) 1

15. the conflict of OP, and OP is triggered conflict;
16. hasConflict =1

17. CS=CSU{ EO,|;

18. |

19. if(WS; equals WS; && OP, and OP, is the same operation && (I,
Nl =¢ll 0,N0, =¢)) {

20. the conflict of OP, and OP is similar conflict;
21. hasConflict =1

22. EO,, = {WS;,0P,,[,UI,,0,U0,};

23. CS=CSUEO,,}|;

24, |

25.  CS is the set of evolution operation after digesting.
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Input: initial place vector A(0) = (a,,a,, ,a, ), initial transition
vector B(0) =(0,0,--,0) , relational matrix of global dependency rela-
tionship Petri net D, matrix of Web service composition after evolution op-
eration W

Output; route from beginning place of Web service composition to evolu-
tion points

1. reverse Inference cycle value ,initial value of i is 1;

2. while( value of beginning place of Web service composition in A (i)

equals 0) {

3 B(i) =A(i-1)®(-D),A(i) =B(i-1)®D D A(i-1);
4. i+ +;

5.

6. W=Ww®D,;

7. while(! ( Irow and column of which all value is 1 or-1 but 0 except
rows of input,output and evolution point) ) {

8. delete row of which all value is 1 or-1 but 0;

9. delete column of which all value is 1 or-1 but 0;

10. delete row and colomn of which all value is 0;

1. |

5.2 IEEELHEE

IE ) S AL HE 0 R S TR Al s B R S A A
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AL UG QS5 R 5 ) Ly — A PR, BRI R B
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WA, 32— GDN (¥, KRN D,

R A 2 1y D, 54 454 W D Tz
AR B —AHH) Petri B D, :
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PEAT 55 P 1 A 4 B R [ R 11 50 B R AR A

3k 4 PR

Hitd MESASERENBEEE

Input: initial place vector A(0) = (a,,a,, ", a, ), initial transition
vector B(0) = (0,0,-:-,0) , relational matrix of global dependency net-
work D, output relational matrix D * ,input relational matrix D ~ , matrix of
Web service composition after evolution operation W

Output: route from evolution points to ending place of Web service com-
position

1. positive Inference cycle value i, initial value of i is 1;

2. while (value of ending place of Web service composition in A ()
equals 0) |

3. B(i) =A(i-1)®(D™ ) +(1,1,...,1),A(i) =D~ ®
B(i)"®AGi-1);

4 i+ +;

5.4

6. D, is the projection of D on A(i);

7. W=W®D,;

8. while(! ( Jrow and column of which all value is 1 or-1 but O except

rows of input,output and evolution point) ) |

9. delete row and colomn of which all value is 0;
10. delete row of which all value is 1 or-1 but 0;
11. delete column of which all value is 1 or-1 but 0;
2. |

W LA MR 55 4 B 1) AR HE FRAR B Y D, A IE [m)
AL ARSI D, AT IE S
D,=D,®D, (9)
D, B AL RIS 50 1 B 2R 45 441 45 T AL 55

6 5A%HI

PASCHR 25 [ Sr Y BUSS =F 6 i) Web R334
LI AR 55 20 1 AL i P % =7 6 T 1) Ik H R R
FRCEASS ) PP ST, P IR 5 4% 2R 90 0 AR AR R it
HRIT PEH R TAREE LR, D R E AR R
R R e i i e /AR I B S = I A )
CEME T 55 0 FH AR DG 1) Web IR 55 5 R R H LA DG
9 E BT IRSS AN 1 B, 3 26 I iR 5544 A T i 55
5 AT SR, e T T T S S ) R S o ] 2 o
718, Petri. X I 14 5 AR AT IR 5 S 7 e fied3 3.
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B EAFE— RS 4 A 52
% ABDEFGHIMORTV. WHLSMR,
SCELT R B R AR EHE B R RL 3 AR R
PORE A AZ A R SR AR R

W, , Bl bk 5

USRS R

®1 EFEREIIxE

S5 ERINRE. sk SO 5 AL TR W B4 T 45 44 19 4
3 R, TR TR A B.D.EF R JEH RN
PR Y T e 5 A D R 55, A i 55 A i A
FErp A SR VS S

1D IR 554 i 554t ik A S5 LR ANE S
A Login PP Bt UserName, Password Userlnfo, Role

B CheckMaterial s MERIRZS UserInfo, Role MaterialFlag

C GetDeptByPerson AR % FLAL Userlnfo, Role DeptList

D CreateMaterial e A R MaterialFlag ApplyNo

E ShowMaterial B H R R MaterialFlag ApplyNo

F AddBaselnfo INIE NN ApplyNo BaseList

G AddPaperlnfo IS SUE B ApplyNo PaperList

H AddProjectInfo winwHE R ApplyNo ProjectList

1 AddTeachlInfo WIn#EEER ApplyNo TeachList

J UploadFilesInfo I AE IR R ApplyNo FileList

K AddWaterMask I ER FileList FileListWM

L SelectSubmitDept BUTEE (e R VA DeptList Deptld

M ExportMaterial S AR R Baselist, Paperlist, MaterialZip

ProjectList, TeachList
N SubmitMaterial FaAE HRBE R BaseList, Paperlist, ProjectLit, MaterialSubmitting
TeachList , FileListWM , Deptld

0 ImportMaterial S HUR B R MaterialZip , Role Material View

P AcceptMaterial WA B MaterialSubmitting,, Role Material View

0 ReturnMaterial R bR MaterialSubmitting, Role MaterialReturned
R CheckMaterial R R AR Material View Checked , ApplyNo
S SelectNextDept Ve g Bafy Checked NextDept

T CheckIntermediate SRAPER L Checked , ApplyNo Opinion , Checked
U SendNextDept EF&e PRl LA NextDept NextDeptSending
v SelectCommit WEIT RS Opinion , Checked Commit

A% SubmitCommit EH MR ATER S Commit CommitSubmitting

K2 RS54 R
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MR LA E AR, FEIR S A G W, o, o RO G i
A/ ) HEER TR B AR AR, B EAY B R
MRS S A UEAT R T8 B 5K 7 SR Rk bR
S pp e i Rl I o S E e P8 % S A S Tt i
UEAPEFAS MK B, AR 45 DL B 755K, 4% 1k a5, WY
AR, A ST AT R AL AU T OMONLO AP
BRI 55 ML O Hp A i A 0 422 11 B i 55 0 1)
A1 ApplyNo Flfg 45 10 FileList, Hr34 i 5 N (1) %y
A## 11 BaseList , PaperList , ProjectList , TeachList , FileList-
WM F1 Deptld DA K % H $2 H Material Submitting , 387 4 AR
55 P )% A4 0 MaterialSubmitting £ Role L4 K %y i 4
M Material View. 3¢ 2 53 3 25 i 1 AR 4 5 5K 75 2 1 1E
] 5 5 1] AL #R VR B, i e A 30 0 28 1 A T R
ER .

ER = < {op,,0p,,0p;,op,,0ps,ops|,{ op,,0p,",0p;’,
op,’,ops ,op’ | >.
F2 I[EEBELEESES PEO

R3 RREEWLREESES NEO

D AR T

<M,del, { BaseList,PaperList, ProjectList, TeachList | , | Mate-
op
: rialZip | >

1

op, | <0O,del,{ MaterialZip Role}| ,{ MaterialView | >

op; | <J,add,{ ApplyNo | ,{ FileList| >

<N,add, { BaseList, PaperList, ProjectList, TeachList, FileList-
WM |, >

Op4

ops | <N,add,{ Deptld | ,{ MaterialSubmitting| >

ops | <P,add, | MaterialSubmitting, Role} , { MaterialView| >

D S 1] AR DU e
op;’ | < A,del,{ UserName,Password | ,{ Userlnfo,Role | >
op,’ | < B,del, { Userlnfo,Role | ,{ MaterialFlag } >

op;" | <D,del, { MaterialFlag | ,{ ApplyNo | >

op," | <E,del,{ MaterialFlag | ,{ ApplyNo | >

ops' | <F,del,{ ApplyNo | ,{ BaseList | >

opg' | <R,del,{ MaterialView | ,{ Checked, ApplyNo | >

X AT oK ER AP 8 A AR AT w5 AR I 5
fift. ER P i) PEO #RAEAEG il 537 2 ml DAAS I 2135 1k
AE op, 5 ops FPAFTEARARL 58, PR] 1He 445 33K 7 A 15 Fl 45
VESEAT B IR B — B A AL AR
op, = <N,add, { BaseList, PaperList, ProjectList, TeachList,

FileListWM,Deptld | ,{ MaterialSubmitting} >.

H T A A 45 A 2 (B AN AA AR o 58, H A 3 e
AR TALT K ER 8
ER = < {op,,0p,,0p;,0ps,0p; {1 op,”,0p,",0p;", 0p,’,

ops’,ops' | >.

ML AL T oK ER XRS5 W, PATE LA

i F PEO 52423 /& NEO 295, il LT PEO
R ACERE. B ST Del SEALHRAE , XF T AL i M A
O, i1 op, \op, A HALHEAT 1 Del #2405, I 75 24542
X L A IR AR 5 HLURIRAT Add T ARt R QA
IO IR 5 B4 P T 0 81042 T 2354 T o 5 AR P R T 58 B
JEAF BN R A5 F AN 15 4 R, bR € 7 BT AR R
AT AR S e T A5, IR A A S TN P 257
JE BRI 55 20 T A HE R P RloR b4 B4 T 45 44 1 o

@06

B4 0w AT A S R i S5 0
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FESAAT AL HE L2 BT, 75 S5 3 GDN PHAT Dl i £l 15

Y, #3208 GDN Qi S foi.

K5 Dhisifl o 4 R i

SET LS 9 GDN % [ 4 7 7% ) 5 1 245 46 10
HEAT 16 5 B T 13 A4 4

(1) I I AR AR 3, SA00T I 1) P
F AR AR TS A TN P A A EE AN GDN
WAL A RTIRES 4 77 ) 4 R BRI A 5 45 9, 75 51
5T C.L K 9 GDN §5 719 D, 4% D, 5 D $47n
BEAGR D, B H A ARG B s O RUT. V. W K&
M B TR T, A 45 0 401 P 6 T

Ko FelilisihHEHE i 1) 2 il 2 4 o

(2) IE Fa A A B MRS S0 4, AT I 1 4 2o
Kha i e, Wiin A Ao TN P A2l GDN
TEIE G RUHTIREE K Ty ) L9 RE B 3 T W) &4 5, 153 31
EEF R K 19 GDN 7K D, K D, 5 D $hit iz
P2 D, SIBRH A TCHOC B i ad A VB D EF G H.I,
O B 5 HA R ICHAST , Ko il 25k R an &l 7 Jr 7.

K B AL HEBLAT 2 D, 5 1E 17 8 A6 HE BT 2]
9 D, AT s, BT D, @D, , 153 2 iRk 55 4 13k
MR AR D, PRI A5 M AnTEl 8 B /i.

MR 8 AT B B R 55 4145, F P 1 e SR 3
AGE, WA R W iz 55 B W2 1 o 20T

J K N P R % w

(SRR s £ SEUAR G I RE RS ke Al

A ARADRE, S IR 55 FLGOH LT KBS H bR
IR ED, T, g ik 55 C MR Ss L A5l I e ik
BN ol I AR 5 N AT B AR G AR A
1Y, A AR S5 PRl bR, R R 55 R AT
B, SRIGFINT RSB AR 55 TS PR B, w5 i
LRSS V AR S5 W 3508 22 22 I H AR R 2K o 2
TERE MPEZ 2y, B, BRSSO D, RS F
9 55 4145 8 A5 P R

7 &RiE

BT B AR LR P 5 oK B Z AR A 2
TR 55 4 BB R GE A AN 0 TR 2H 5 LA VB
AARAL. I, AN ST T — B T 4 R MR R 4 il 55
A A AL T7 %, B T A B E PR AL G SR e i
REAS W B B 1) AL B8R A, USSR 55 40 5 18
AR 45 TR R 55 LA AL AR S AT Ok 5
LT R 55 2H G 9 1 1) J6 A BRI S g7 5 T 9 B, LA
W TT R 38 $ IR S 5% 0 8% B4 3 598 T — 256 Ml
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