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Verification of Temporal Consistency in Dynamic Modification of
Workflow Based on Time Constraint Petri Nets

SUN Zhi-jian, JIANG Hao
(Dept. of Computer Science and Technology, Southeast University, Nanjing 210096, China)

Abstract : Time management is an important part of workflow modeling and analyzing. Supporting dynamic changes, the ability of dynamic
adaptability tends to be required when workflow systems are employed. Based on time constraint Petri net model of workflow and temporal

reasoning rules, a verification method of temporal consistency of the workflow when time constraints are modified dynamically, which has

an important value in enhancing time management functionality is proposed.

Key words: workflow; time constraint Petri net; dynamic modifying ; temporal consistency

0 5] &

HEER, THEREEC SR T LW Fd R
HEFRIITHEEER, BEIEREEKS
(WFMO)#IE X, TAER R b 55 i3 78 i £ 3 5 384> B 3
M, R TR E RGN LB T TIERER, 5
B TAEMFSTHIRAAMIRE T EM TIEREENF
VAR E R GEE MEER BT AREHNIE
RKIEE ¥ Petrd M4,

EBrlb 5 1t B AR 2 BA EHRIBR &1, B (8] 75 FORE 1 Al
FRAEM . TR R FIR S REE W, T, L
THEREBRGET B MU BA XK R 8, K, otE 2
W TAETRAT B A LR, B0, EE TR
AR WA & R LA R TESE bR F R TEA L A P EDR
TAERAEFBNISBREN M ENEES, BREE
ROGERFME, HX BB B 81 TERPFR N —D A
THET TAERA B 23 Petri R, B —Fai & E
DA 8] 24 3R 36 UE B (8] — B 0 A gk, AT LAFE TAR ML 3RAT
B o FL A (A — BUHE AT RIS, 3 AT LASh 2S5 it (R 29 vt

W E #2005 - 11—-25

EERE A ER1980—), B L HFHM A, 8009548, B 9T 5 15
A Petri MBI SSM0T . TAEM RS £ 8%, B BIAE, B4R
Wi, B 1) 2k A R AR R B DL SR B | Agent HER %,

—H R AR

1 TERPBELAR Petri A

Petri M R—FEFREWEBF &, BT Petrd MEE
IR I 1 R B U B RGBS AN Sh AT AR, FIRY
BEERBFENEAR, BT Perri BRI FES W
ZHRARS R TAERERE, # Peui MM T/ERME S,
BRIRE T TR (WEN)!2,

TAEDE R G w0 et (8] 45 38 e T B A D it [ SR A ()
THemat EHER R et RIE RN EER AR RE B
A BB T4E 7 B (Timed Workflow Graph)©! | 2 F 1745
HJ(Well Structure) i TAETEAT R R 26 20 R A
TCWFN( Timing Constraint Workflow Net) 34 5| A Bt [8]
SR TS REE, 1 Peui K5 AR R SE M F
KA B0 AR AT 5 0 [ 5 B0 R 8, BB BT 5
B B SHOH B , AR A WS B () S50 S BR ,
SCH R R R AR T AR R BRI X, g AR A — A
] 76 FEIAHER &R o

E X 1(BFEI 25 TAEF )

FIAMBGER TC B Petri W TCWEN = (P, T, F,
My, TC) B—NEFE LR TAE R M R e 2

* TCWEN Fif Xt g ) TG Bt [8] 241 3K Petri /] WEN = (P,
T,F,My) B—ALIERM;


http://www.cqvip.com

B

D000 http://www.cqvip.com]

IVE B4 LT RTE R Petri MM TAER BN S — B LG - 51 -

* TC RMEZH—EFRIX[E o, B] HIBLES, TC:
T—[a,fl,0< a<{ < o0,

X8 WEN = (P, T,F,M,) X5 TCWFN = (P,
T,F,M,, TC) %t 5 9 Toet ) #93R TAE 3 W o 7 TAE IR
iR 255 B Petri W FR |, 2 FF XA 3 72 R 94k 4, 28 X5 1
ARPHERITIE S, TC BRI T L Het R K (8] [ o,
Bl FRTENHIFFLE BT (AIVEE , RPIE sh i FpEeat (81K F
a,/NF Bof — o« FRATESN A $RITHIFASRET B], XA
R BT AFE TAE AL B2 8 AR i Bt (R 23R, LA(E AT
B (B 4 b B3R A 44T o

2 RHEARSHE

TAE RGURT B 293 B R R 7 2— 4 o 4 %k it 18]
(absolute time) 23 FIAIXTH}HE] (relative time) 45K , 4EXT
BRI BER B DTt (e, 48 % B () 29 SRR FR i T — R AE
LRt at A . ABXTES B R 5 T 3 —0f B S% JHIETE,
X Bt () 24 R P 34 2 () AR X e (] B9 2495

AR RBREM <" REREHEAENER
%g\oﬁi&;ﬁ‘${¢ €1 ?ﬁ] €72,¢€} < €7 %%/j—:\‘ﬁu%$ﬁ: €1 *ﬂ €7
HEE M e —F1E ey ZRIRAEFF ey H“<" HIHIH, €2
A< BE AR R AR AT AR R e <Lep,eq F0
ey KAV ERIFRR o, RN B. 2 BAH , 48 X3 [B]
ARAIFTRH : Ty <e<T,, B e MFAELEIT T,
B T, ZEERE,

TE SL2( A FRBS R Y 2R)

Xt FAEE ¢, MREHRIAR e < er,e, EE, N e; €
E, B E, #R 5L HXWFEHES N 245K
PRl A BB R 25

SE X 3(JR)IERES R 293 H HB ) 293)

Xt FALE ¢ # 2, MRFFEEFT p € PAER p € 14
A b€ 1, ERIHRAR ¢, < e, HEBRELH, H0
R (B B E) 5 3,

BRI 2R A5 N 1 PR, BRARTE sheh o TR fE)
YIRER AT LA LA B m e L3k,

S 0 .
[ A RZR | CBHHMEAR |
TommmE ) [ EEAR ] [ FEAR ]

A1 RS RyE

3 REYREEMN

WEFMC ZE XL T TAEWR 6 Ff 3 A 4% il 4549 - JAUFF (Se-
quence) 5433 (And - Split) . 54 3 (And - Join) . B 4r X
(Or - Split) JE{ G 3 (Or — Join) M (Tteration) , i &4
BHEMARK 4 FE AR RS BUFEHE 558
) GRBRGEH TR AR AT LB DML A1 JEER
EMEEIREREREEE—RE T Y LERMT
R -G R AR, AR ERANTWEKE

S, MANE R B R (B 20 ROl A TR SRS I B AT
FIPITERMEE WA 2 R, & TERSEELF
AT BARZ G, BT 2% EREEFZEHEX,
BEHIERTRIR R AR T 5 AR B 25 A -

e A
(a)l’mﬁi’f # o -1) A{A“*

)M R

(byEF &

T (DEIR S
B2 AARALMN

HU 10 A e F e HIBT B 2971 A
(ay, B1) Fi(ay, Bo) , WIS 25 s BIBT BRI AN (o) + a2, B
+B)o

M 2. F MRS X NS S HEHARN,
AT A b 4&HE,E | RBERNERIZR R (o, 8),
M4 5 S AR 293R8 9 (max(ey ) ,min(B)), Hd [ =
1,2,-,k,

FU 3. e BELE R B4 XM & I S U,
AT/ XA b RER,E | KRR ELYRA (. 5) .
M4y 45 5 Bt [R] 2930 4 (min( o) ,max(B)), He [ =
1,2,k

4 EhEK R E YR — B RiE

1ElL % WA I E S AR A 5N (] 23, jR A AT
Bk A vhae, AT 2 R4 3T LSRR AT B AR PR, B AT
ZIAMA TR RAE AR IS, IR 2R B H G E,
o A O R S R PR R — 3, U T s RT3 25 15 1R
., P, — A TERER, BEBA E RN HEE,
BT B S R — BB A 43R, BRI, RS TE R R 1%
T ER , A SRR B TRAT B B DT N S R A Y
i8] 29 BREAT AR I, AR b 455 8 AT LA RO ARAT

£ THER AT R B op, IR BN IE B E R IRAT, L
HEYE S R 2 8, b it ) 24 3R — B Y HEAT S S A, 0
R T ) wh5E , BF  RBUE M M E TR —BORES,
FHRBHE/NETRRERR S, ¥ RNEBER SRR EL
B AR 205, MRS Sk Bk iE h, ER AN T
%08 R B A AT IHE U R AR R T
B B, Bk FP B IR () 249 3R K R T Aot ) £ RO R SR
FRo

EX 4(BHE R GE)

B ER A4l = = (V,E), PR VR
W, E JoiE e R B 2K R B R R B ROR
XS B ) 2 SRS B R

A 24 o7 (B AT LA st KA F R E E. 1) A&
#1.% TCWFN AL EHF = 1,80 vV = T;2)
ofe %t B ) 24 52 Py A B0 6 2 0d 1 ) 24 SR 4k, BRI Z [T


http://www.cqvip.com

- 52 - HEIERSERE

D000 http://www.cqvip.com]

% 16%

IRARST AT, FH A B TCWEN ByH XA (8] 29 3R F 5
3) AEXTE R AR AAL 38 3 F TCWEN R B AT
ty ey, QR AFTEAR T A (R) 295 e <e, JUTE S TR &
ty F , ZIEVESLA B (21,1,)54) FEPIE BH 2 (E] #5272
GEAER LA W30 I (B 29 SRR B B9 F N 3 FROR

AHXTES (A4 3R e, < € 1€ < €, 56, < €,
#xtat A H .8 < e, <9,10<¢, <11

B3 wEY kAR

i 8] 249 3R — B A 2 20 € A (build — time) ¥ 25 3B
F70% (run ~ time) B 2!, IR B RN R AR R E K
ML ERBRTEARELS R, MU E RSIA M TIAE
%o

B 1 (B AR R ZH)

BIAAL AR RI 23R TR N TCWFN R g e
EHEMBRAERSE TC = | TCa, TCp, TCip, TC/ 6

%—/ﬂazxrj'ﬂ:ﬁ—/l\gﬁxrfﬂ‘f@%ﬁi Til < €; < Tiz €
TCa, AR | TC 1222, B FHATE & REE ST AT A E] 493
TC , FHMABIRER B ARES, TC = TC + TC,

SBZHMEN = (P, T,F,M,, TC) M6 293
BE=(V,E) B NHIHETEENS HTHEE,V =
T X FB—IHEILR ¢, <e, € TCy) U TCm, HIRIHY
fE S REMA DL E = E + (¢4, 4) 1 3T FAHEES
HIERIZARMET, 7 S PEERMB I FRE LK
FRAT R AR ¢, MBREEFNFE, TC = TC + | tigan
<L fend] o

BES RESHEREFERA MBHER S K1
HRIRES & o FEAR,PUSH(a, S) . S JEZSAHERR . 38k%, «
= POP(S),00% = Algtk y, y R Vilald H y A RiRF
JUR,ER PUSH(y, S), EMA R, BSR4 S N
Z EREE AT —2

VLN S PERHETRS BTG Q. H 3
BIRIRE S a ABNF],ENQ(a,Q), i a IS N 1.4 Q
RS HHERR: HBAF, » = DEQ(Q), ¥ x BB NS4k y 1K
WABAFLENQ(y, Q) , vy IR SR 1.2 Q NZ, &
AR AT —5,

B S PEANRSIRKKITBEE N EGME
THA (R 20, R 30 & 20 IR IR %S 2 o IR ST 0, B
£y B R AR A (8] 275 S H A ERAY R AR RS (7 =
2,0, L VI RIRIEE X 1 IBANHIR o € - 2, NEN
BRI E R 1 an, T8 BRIDUT HEFEAR T Bt 43T
A (3R 1c; o TRHATHEFR SN THE % R 1, HORT (]

KEI[S, LI 48R S > L, Ao, BIkE R, T gkse , %t
t BT v € - ¢, IR RIATRAS R £ o, I
JBUF B AR I T B Bt AT R AR 1o, AT HERE
MNGTEWRE oo WBTRX B[S, L 1% S" > L7,
AR, BRGR B4, BRMASSREST, RE
FEhsE, B TCWEN & SRR R 493 2 — B /Y,
BREW,

Bk 20817 A A ] 9 3R)

WAL i AB L 1 ) TCWEN H B & 3= 4
) Bt A Xt (8] AR A3t it R AR E S TCao

Xd':j:ﬁjl\gﬁ%j’ﬂd'lﬁjzﬁﬁi Til < €; < T;z E
TC,, W TAE TR AR 45 3 09 & 4 B 4 %f i 8] 2
Tg, U5 R HAXT I B 5 115 o 4 0 Bif (8] 29 5
(4] <1S < €; iﬁﬁﬁﬁ,ﬁﬂ% T,-1 >S5 V Tiz < L ’
R (8] DX (B ASAB AT, WA s, Bk EE R, M FrE 4 X ad
(B 29 H ke 2 52 e Sk & HR v 2, W)E 47 B B[R] 29 3R 2 — B
B, BIRGE R

Bk 3B B AR E B )

FIAEAL i A BT [RI 293K TAER M TCWEN KA ) 43R
£ TC = | TC4, TCp, TCp, TG, |, EIAFRR A =, 21 H
FUAE IR S RTE S t, BB WA R4 RE
TCyo

F— ERASEE AR [R] 2 5 X A B (] 29 3R
te; € TC U TCyp, IR ARAT G B HEE TR, N
MEFBER,

B8 RN BRI RIZAHRE TC, # T4
B TE MU E AR «, € TCw HfTHRE 1R
te; RASTATE AR, HEE 2 HIM R E S HE R E R
R, HERGR, BN EERRARTAEAH; R o« 2
AEXT B [RI 295, WXt TC 47 3E %7, #E17HE 0 A9 38 n . 03
A EAT R 73R, AR B B R AR 43R,

B HNE-BU R IEREREHNRENL
XHRFE) R Ty, tiy SEIRBILESTBEI N Te, & T = Te —
Tp, B s Ftie BREM LGS 1,(i = 5,-, | VI
WHATHE 3 ¢, BT € - ¢, MR EIATEME
R tigan, B v BRI, BIHHEXTERIZR o, , AR
AR R ARME T, 5 NG RN 8 2t
HIXTAT IR 2c;  , AT IHEEIN T B R B 0 B0
MR XEILS, L]IR S > L, & s, Brkss i, & 0 4k
8,3 1, BN ETIEY € - 4, R R ZRME R ticnas
HE v EAZM, BIHHEXTEAE ', HEH Bitwt
B9 2 T, 75 J0) 452 BRG0P i BRI 3158 B+ 4a %t it (8]
WK ', HG BN E R oo, BHE X [§
[S, LIRS > L A, Bad, Tligks, B
B A4 AR ET, REAWNE, YRS BRE
Bt R 2B R — B B RS

(4% S5®)


http://www.cqvip.com

EoW

D000 http://www.cqvip.com]

T 1S AR B A T < 55 -

VR W Bt 20 H00E BB 75 8 T 4 R B A2, B 3 TR i 1
EERBUE 0, B 868 J7 BL R AR, R B 2503 BY O 28 R
B R

BTFEMRREERBEARO0,MH 1,3,5 54
RIE (R BE R K, 2,7,9 S & (E R BE RN, BT

YCEE R BORI A /N B B R

HEik, 8 1 RME IR 4 iR,
A4 F1ARMME
MRS A FARGEE) SR

1 0111 0101100010110010 | 0111 0010010010111000 5+0
2 0111010 1100010110010 | 0111010 0110011001111 0+4
3 1001 0010010010111000 | 1001 0101100010110010 0+4
4 10110111011000101 101 10110111011000101 111 0+14
5 1001110 0110011001111 1001110 1100010110010 1 0+4
6 10011100110011001 111 | 1001110011001101 | 101 0+0
7 10101001101100111001 | 11101011101101010101 15+8
8 01101011101101010101 | 0110101110110 1001110 0+0
9 01101011101101010101 | 01001011101101010101 L 0+0
10 1001000111100 1001110 | 1001000111100 1010101 9+0

B TFAME 6,8,9 BEE R BUE N 0, BPF A HE
=19,; =19,/ = 6,k =29;i = 13,j = 14,/ = 26,k =
14;i = 9,7 = 14,1 = 26,k = 21,

HE4ATLEY, 7 3 MMEMEERBE N 0, L
A 3 HBAEA] LU T4 € IR MR BB B L AT Y
HFRBTFIRS:: = 10011,; = 10011,/ = 00110,k =
11101;; = 01101,; = 01110,/ = 11010,k = 01110;i =
01001, = 01110,/ = 11010,k = 10101 . PRSP ET
0,1 ¥+ HH B =19, =19,/ =6,k =29;i =
13,7 = 14,1 =26,k = 14;i = 9,5 = 14,/ = 26,k = 21,
B RA BTN, EATRER T E iR P =1-2—
4-5-6-17,

3 B %

AR ) B ShAE BRI E B S B AR M,
BOR BRI IIATT B, X S e KA R B Sh iR B A
T EERBERE o CUP R B AL B 0 R Bk /M
TR AR PRI AR5 MR B A BRI, TR T AR SE R LAY
BBE AL O BB TT B A AT SREE , X 8K (400 B
WA et B 3hE RB A RENERMHE

BE Ik
(1] %K ™, 2%% WORRABRSIKIM]. LR FEEm
#,1997.

[2] fB3%, TS, =0 RAEEZ APHEMBEARABEL]
HENTR5RA,2003,39(16) :123 - 125.

(3] &%, T EE, =000 B TR (5 % A0 808 A BUBF
0] HEH TR,2005,31(23):82 -84,

[4] Pargas R, Harrold M, Peck R. Test — Data Generation Using
Genetic Algorithms[J]. Journal of Software Testing, Verifica-
tion & Reliability,1999,9(4):263 —282.

[5] Korel B. Automated Software Test Data Generation[ ]]. [EEE
Trans on Software Eng,1990,16(8) :870 — 879.

[6] Korel B. Dynamic Method of Software Test Data Generation
[J]. Journal of Software Testing, Verification & Reliability,
1992,2(4):203-213.

[7] Christoph C, Gary M, Michael S. Generating Software Test
Data by Evolution[]]. IEEE Trans on Software Eng,2001,27
(12):1085—1110.

[8] Sthamer H. The Automatic Generation of Software Test Data
Using Genetic Algorithms [ D]. Grear Britain: University of
Glamorgan,1996.

D et s e et s St L e S S e Ee e s ST T SRV SV PR P SN SUE SPIT AU SHND 1 NN SRS S U IPOT ST ST SV SPIO SHPUET ST SV UOT S St Y

(E#%F 52 /)

ZWELLH THERIEMSISBUGFRIENE B,
BRIELL_F BB, o AZE R A9IR 1 By BOR R T B B R e
16 2 B) 29 TR — B, FRAE AL %5 1 R BB A O R T o

5 &

Yot R B85 A TAE FARRY o 3F 3455 B 1k 47 A ) 44
SRIAERBERMEEWRAA. XHRAITIERM
[MJZ93R Petri WA RS, XtAT B 4 RAEAT 02, FEBL L /Y 4R
BT S EUET R RIFFIRT B E S B ET
AT BT B R ph S AT R R AL FE, AT LT 3 SaE
Frat R A B A — 3k,

BE Mk

(1] Chen.Jinjun, Yang Yun,Chen T Y. Dynamic Verification of
Temporal Constraints on - the - fly for Workflow Systems
[A]. 11th Asia — Pasific Software Engineering Conference,
(APSEC’2004)[ C]. Busan,Korea: [ s. n. ],2004. 30 — 37.

[2] WER TEREEZAEM—EHLILFSHEA(A]

BEESHEANMNZLBAIC] JLr  BEREHR
#:,2001.

[3] Eder J, Panagos E. Time management in workflow systems
[A].BIS*99 3rd International Conference on Business Infor-
mation Systems[ C]. [s. l. ]: Springer Verlag, 1999. 265 -
280.

[4] van der Aalst WM P. The application of Petri nets to work-
flow management [ ] ]. The Journal of Circuits Systems and
Computers, 1998,8(1):21 — 66.

[5] Bowden F D ]. A brief Survey and Synthesis of the Roles of
Time in Petri nets[J]. Mathematical and Computer Modeling,
2000,31:55—68.

(6] PhE, BEM. — N TFFEIEEAN TERTER]]]. &
FH4R,2002(12A) :2052 —2056.

[7]1 #heas, M. R EEN TERSBTER[]]. &
(23], 2003,14:62 ~ 67.

(8] Eder ], Panagos E. Time Constraints in Workflow Systems
[A]. 11th Conference on Advanced Information Systems En-
gineering (CAISE99) [C]. Heidelberg, Germany: [s. n. ],
1999.1- 14.


http://www.cqvip.com

