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Test Method to Quality of Service Composition Based on Time-varying Petri Net

HAN Min, SUN Guo-Qing, ZHENG Dan-Chen, ZHOU Hui-Wei

(Faculty of Electronic Information and Electrical Engineering, Dalian University of Technology, Dalian 116023, China)

Abstract: In order to solve the problems of system interface and optimal service matching, this study puts forward a kind of Web
service composition system which is based on the time-varying Petri net. It brings in the probability of service call to change the invalid
trouble in distributed network. It uses the structure of Petri net to achieve sound dynamic balance in the composition success rate and user
satisfaction. For demonstrating the correctness and validity of the system, this paper presents a kind of global fish algorithm based on
backward theory to get the optimal combination of QoS. And it defines the evaluation index of system performance. By comparing
different efficiency of combinations, it proves the feasibility of the composite method and can meet the needs of specific users of the
service function.
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Fig.1 Mapping rules to input/output functions of component services
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Fig.2 Services flow of the system of information dispatching platform for power plant
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Fig.3 Kinds of time-varying transitions of TVPN
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Fig.4 Structures of logic in SC-TVPN
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Fig.5 Logical relationship of control flow and data flow in service model
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1: Test(ServiceFlow) 1153 W MR 55 A2 1 0 A 2k

1) Input Val and data & parameters of WS;

2) M_temp=M;

3) {For i=0to m when

4)  If =(T(p)eTVPN)

5) Get My[ty.f 5. P Mp; HESAIE S A2 15 W R ZS W]k 1k

6) If (OutArcalnArc)=False break;

o) Else if A"[j][i]0
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9)  Output: Places and transitions are true; TR 25 528 (14 2 e T A8 3T 2 75 I A
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13)  If —(Type(fs)=BealoonAType(Var G(t;)) e TVPN) J138:30F B % BB 0T QoS A2 75—

14) For each MeR(M(0));

15)  Check type(QoS(t;)) ¢type(Para)}

3: Genaration(St) IVE 8 % A B 55 21 6 5 s 4

16) If Datatype of QoS of tj is true;

17) {For i=1, i<lpa, i++when

18) For t=1, t<mxlpay, t++ when

19) calculate X;(t+1)=¥return X,;

20) Output: Results of calculation and St.
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© TEBREEEEIEDT  htp/ www. jos. org. cn



SEK AP T Petri W69 MRS BRSO F E 2465

4 PMEXERERDH

AR TR I AE Petri 9 e 6 IR 45 21 2 il R JEAT AR, 7 5 70 IR S5 R G0 b it Iy BB AH ) 1) Weeb JIi 4538 ik AN [+
J7EREATE R . BRCRE . SO R A AT R R R AR RO AL IR 5 AT R R AR N 2 g A IR 4%
AT A G AEASTR T7 V5T 52 B D REAHACh R 206 R 55 4 st ot R, 5 SR IBORH I g 45 46 s 308 o0k - A U m] A 2
H R G RATA A RS, 45 AR I 7 St VRAR 75 K B H S BB 2 AT G vt ), vl 2 W IF 1] BT 25 X6 iR 45 40
B P SR B SN RN A T BB AE W IR A Petri 99 IR 45 A5 AR (0 A 0, AT 3 s S0 B 40 BT, 2
HE AR S 0 M 25 2 S R v B TV 3R IA (19 58 R B S5, 5 60 2 53 Pt 19 A (4 I 55 20 4 7 200 L, 150
TF) DAL 22 6 P St A 1) Bk B A S R R vl ATk
41 KEFH

BFEE 1 R HART SR, 0 T 7850 0E B ST VR 4 nT AT PR Rk SR T FC 11 AT K 1 25 1T
R IREE N AR A0 BIS G415 SR EE N REOKREE NP RE AE bk i) (5 BREIRS T &
W ORI BEHLVA SR 37 640 AN4L1E Web JIR 45, T-H0 % 6 000 4 HL )45 A A I 45, 36 b 4 1R R 251 55 I 453
P+ P L VER Y QoS I s A A5 S A B B th &) 289 &4 TAE N BIAE 6 AN H AT
TG & B LR R AR EF S B 5 B BE IR ST & vh B s B 5 AN EEAR RS @S BPEL JfedkAT 4 A, 3t
TR IR ARAT S B0 R B 2 IR TR R IR 25 TR PR AT S 2 A, L 2 R I ] B AR AR A R LR
FEPAT — RS 1S B0 3 TR, L TVPN X IR 45 2 04T 4634, 1 Petri W 45 K% 5 IR 4515 A SR B3 Bt fb
{16 326 FURITIC I 447 I 25 445 S A b 1 0 i A2 A A )

TP R R BB RGN AR R BEE FeF soFos ¥ HAREEE N={1,...,1000 ¥ £ 75 BR i A% 2 fr 42, Ho 44
TG 20 AR 2 AR AN N AE — BT 1) A A 2106 5 45 100 2 850 et 2% o 80X g A0 I 45 B0 B N 1 S T e AR X I, 3
IR RS IRAS AR AT i K BRANSE .y T TR AR 9200 B, Ve 14 LA IR 25 5 el AR A N HE B, 14 A AR
BN, 104 LA AR A R e, RN 7 I IR AR A 2 B W R R 25T BEAR IR RR A R IR Petri P AR,
HBESATIREWME 6 B,

Fig.6 Services workflow of the platform of power plant information based on SC-TVPN
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F QoS v uf FH VR i AT SR B R B E 1 T Sty~Styo 31X 10 2H IR 45 4H 4 S W& (¥ I 1) 4% JB vk Ts, 9701 55 %
D5 R AL A R 2 TR,

Table 2 Comparison of the composition evaluation with different services composition methods
%2 ARMRSHEGIERHG VN

ik TS5 mT 4 v QoS-Ts 1] fifiiks Pk HE NI TRo(%)
BPELM™! Yes No N/A
BPEL+PNM! Yes No 87.75
BPEL+TVPN Yes Yes 98.21
Fuzzy*® Yes No N/A
Fuzzy+PN Yes No 89.30
Fuzzy+TVPN Yes Yes 96.25
AOWSCU+pN Yes No 90.31
AOWSC+TVPN Yes Yes 94.69

A0S AN [F) 4 6 7 i W S A 5 45 9 HEAT 45 IR, AS [RD IR 25 5 I 1) R4 6 QoS s min b i v ™ iy -4
g Lm0 4 A BPEL, Fuzzy #l AOWSC iX 3 Bl 5 vE 34 il AT IR 25 38 8 i T B 4% Petri W 7EARIT 5] & HAE
18T AR ZH R H0E L QoS I TR) T i B A T L (R IR B8 7, DR LU 33 Petri I A4 JE 119 IR 45 4 & SR
B S A G T 2 B IR 25 0 2, R G 3 IR 4510k 1 4R 19 T ) 5 R 45 1) T e 2045 T A7 190 4 2 B 48 #48
SHE N I AR Petri 9 1) s [) 23 4503 8 1, e I T] DRI AR A4 IR 25 37 DR IR A 3 — AN 5 IR 45 A B AR PR AT SR 1
BEMLAZ 5, 55 R 45 46 i I [) 484

FET SC-TVPN J7 VL AEAN [ ik 55 21 & FRASTHE B8 1 41 it 450 - 49 38 11 45 B0 5 o [) 40 PO AR B P M R 1 AR
SCR A BPEL AT MR 41 & Dh e i MR A B i i JF 45 & AR Petri IR R4 e P A Al 72 fE ) {5 R
JE MRS E 5 N 3 2] T Fuzzy Rl AOWSC J5 vk B8 i (AL & i h 2. 2 IR 45 5 A F PRI JT48 1 QoS I b FE 4
11.37%; bifi 5 It 45 504 22 1% LU e T A 3 45%, Tl W I 18] S8 68 e 45 4045 1) 5t o VP A0 LA = S 4 L ) I, B
FRS B 2 5 IR 25 20 G5 SR W T 36 258 P58 A 880 v SR, 2 P P R SO e £ v ] R BEBIAT 19 IR 45 A\ P
H T g — 5 B, ] S B AT — A A G i T 3 v LT ) TR AR A 10 IR 45 21 4 Sk R bk, b LA IR 25 21 & BB AH
Ll AR SCAL A 5 VAR VPN I ) FE 85 6 FH P B A R 45 T 2t VA s i b B A itk

K7 R AR R — ARG AL A 5 I A AN [ IR 45 58 40 1% 07 28 R BRAT IR 1)t AN [ B 5 7 28 vh IR 45 4k
1488 22 AR (R0 550k o SRR 25 21 5 7 S T 5 (R BRAT I Do ot 388 . b b, — AN 7 SRR 45 B0 0 I R R AL
Ji RV EAEPAT I M TE PR A R 45 48 B B 25 s 2, 7 RIS B0 2 I B TR 4 H R A I IR 45 4R Sq TE 3R
AT IA) b SR AR R T .
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Fig.7 Contrast of service time consumption and efficiency for different methods on the same service set
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S5 4.2 VTI SRR BRI — A5 5 0 SR PR R R I AT S 300, IR O T 383 L 4
AICTTHAEREE QoS YN 7] FF 4% J& 1t b R AT — e A3, [ I FoA B R AL pe b 26 ok 17 8k — B B WIHE AN [A) il
GG BN A ST R LA A R E AN v AT 1 AR T AE [R] — I S5 A e A TR B4 52 56, I LA AN [R] #) e 55
5P J D g 5 AN [) e 55 2L 5 SIS Sty RISt IS 49 3 0 P s A P2 A IE )26 3 24 ¥ AN ] IR 55 4 5 SRS o 4 IR 95 2
T SR FRAF I 100 41 7 SR VPN 1 0
Table 3 Feedback of users for different service compositions on the service set
F 3 (ARG S5 R T M AN R IR 55 A5 T S P VR
AR B AR IS H(St/St) MRS WU B 7 e il o B (Sty/Sty) I S SR N 3 2 (Sty/St)

10 5/10 10 87/83 1.05
50 15/30 30 75173 1.03
100 25/50 40 71/63 1.13
200 50/100 50 65/50 1.3
500 100/200 60 62/44 1.41
1000 250/500 70 55/41 1.34

3T AEIN A Petri 194 A FR) IR 55 20 A A AR o A5 A0 8 AN I i 95 5D 1] — 5 00 il 55 4 0 I 55 Wi Sy 4R
B R AN [R) IR 55 A5 S 1) ] S it 6 0. T DA LY | B A I 451 228 48 40 25 1) IR 45 50349 22 A8 P A ST P S B 7R o
L (PR S5 SEME AT P s it 0 5 R AT 9 i ) R 25 450 4 i) A ) Sl A D = 25 11 IR 55 5 s K
Kl 8 HTER —AMEE RS EE T 8 ZH IR 55 Al S5 0 D0 ) 32 195 20 AN [ R 45 80 1) IR 95 41 S s 70 P I 38
T B0 A R S5 I Ta) T B 1 b 1R LR A L.
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Fig.8 Contrast of service time consumption of different service compositions under the same amount of services
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R IR 55 S A5 PR IR 55 B S W T T BOEPE AT B S PR B 5 A A () IR 95 ek s B v e S AR 05 A
(7] P49 e 55 S I, P B A 00 3o A 2 AN K, 25 PR R o 30 R 375 P e A 5 I 95 Tk AR RE 58 (1000 B, Ui (i
FIORFRAE 1.5 LUK RS SCHR 21053 ) 0, AR SCEE R 5 i 1 Wl AT 1.

A SO VR EAT VLT A 5 R I 95 T2 IF, 17 78 93 %5 18 A FH e 2 ik 95 0 6 i 95 ok 36 5 A 3k A2 FH P () 4
JH s SR BT 4 A5 U5 5 PR 55 350 5 I, I [R]85 2 5 ) i R 5 ) T2 2 5 4 b th 21 6 (9 56 B da AT
Aol A P AR S 3R S AR T R A O b R AT R v ) AR N B A R 55 e R [ N T AR s %
5 JEL A B I 25 1) A0 P i e, BRATT AT LAEE — 20 ) A2 A S T 1 65 1A R 55 & b 0 ol TR ) 0% 1 77 o i
PEVERE 55 4L 55 AT R AR 45 A, Rl sSEB-F- & 1 S LA A A8

5 B %

It QoS AN 7R AL S W 2R G B (S A1 M 55 SRS A2 1138 3 P P J00 S A A o S i b, T I 55
() T e 0 AR SCRIE ST 0 f )15 R R BE R 551 & HAT S 50 {H, i) AR G0 LA I 48 0 1R 8 £ B AR 25 L
T by R, DL 0 T B 22 28 8 A e =1 240 R 55 VP O B ) 48 A SCARE Web 25 HAT 528 00k o Wy [l 44
SRR REL 25 R B H AT A B BT TR R 2 IR S5 2L R IR R DT A R A B R T IN AE Petri 9 R G4 A4
Tt AR 55 AL AR R A TR AT 1) R 55 L SRS T A MRS 4 TR 55 T 10 0 PR R 55 S AT IE A R
6, A6 ALK 2R 00 3 A7 (10 2 5% TR il R, A 8 e I 5% 4L 20803 A 2 8 L AT s T ARG e P AL 5 1l B 26

AR b b I 18] Petri (9 47 R A5 21 A I 22 Petri (9 I 95 41 4875 30, O AE — AL SEBr )15 RO BE IR 55
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SRIGHT R 2 AT 4 e, FATTREBIF T3 i e 55 41 5 Jo 0 1) JFG At TR 30T 28 8 1 R ) 52 W, O 2% 18 0 a3 7 5 v 280
Petri [ i J]& 5 2 45 Ky SR Al 2R GE b BE, 0 M 95 R G255 70 T At — 2B R R I
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