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Construction Method of Workflow Model Complex Control Structure

LI Hai-bo
(College of Computer Science&.Technology, Huagiao University, Xiamen 361021, China)

Abstract It is difficult to guarantee correctness of workflow model control structure by artificial, when case semantic of

business rules in workflow model changes more complicated. Methods of construction automatically are less. At first

well block structured control structure was introduced, which has lots of useful properties in model soundness. By ana-

lyzing topology of blocks in workflow models, branch and merge control structures and syntax rules they should follow

were defined respectively. Algorithms of branch control structure were proposed according to semantics of business

rule, Then based on this, algorithms of merge ones were proposed using all branch wecights. Finally a practical example

was given to verify the constructing process of correct block structure, This method is independent of specific modeling

method, so that has three advantages, complete commonality, modeling-independent and wide applicability.
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ECA iR a ik %5 M E G T A TR BRI, &
J7 ki A AR A rholl 55 MU fR] R IE SRR SR R M
BRI BTG, T B R AR BN E, T RE
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2.1 EHEB

HgE Mk (Block Structured) A& — T HES, & H BER
IE TR RIEA B IFHE5H (well-structured) T 22 B R FH
Aalst 54 T EPC I i 254 R G- (Well-structured) ) 2 X .
An event-driven process chain is well-structured iff for any
pair of connectors ¢; € Cs and ¢; € Cy, such that one of the
nodes is in C* and the other in Cxor and for any pair of ele-
mentary paths p; and p; leading from ¢; to ¢z a(p1) Na(pz)
={c¢y,c2}=>p1 = p2. The alphabet operator a is defined as fol-
lows. if p={nysnss*=ymsthen a(P)={nsnps*sm}. B
SRyl 45 o 12 6 1R T BB b 3B At 3E 45 8 B EF (non-well-
structured) ) TAE im0 |

EHREMAR TR SRR, AR5 P S
(WIMOC) £ . T sequence, iteration, AND (splits ). XOR
(splits ), AND (joins) F XOR(joins) 6 FrikIzH0", -5
RIRF JEI IE RS> HEM A 3 IR R I A PSS
HEZIAZHRTERERAGENIR. A5 E5 -FE LY
RIS H OR, HAR R 7 ik AH 24 F WIMC rhaff & f4:11) AND 25
. BT ORBALN T LA N T & 3T & 450 AND FiHE
45+ XOR B A LU K %544 cond F/RM , Bl OR= f(AND,
XOR, cond) , E 5 EHITIE R & AND F1 XOR B Ffa i
ZEHEAL, B AND 2 T K 451, XOR 2 L% —45
. TAERAEEIRGR 0 B3 sh R a2 & R T LATE 3
R B B I S5 R SR TR Sh R AT
2.2 IEREHEY

&7 Block Z 8] 7] ML 22, AND Block 71 XOR Block 7]
LA ST A H R R HoAt 89 AND Block 11 XOR Block H# , {8 f2
BAEHBEXZNTZIENF (none-sequential) # Block A fE
HEBWRY XFETERER R RERNDS . RAIMBIR
MESANBRERGEHZ b, A 1) (DFIRiRER
.

EX WTARBRE IfERERERRR—F "
& Gu={V,E,C,COND},V RRESNT RWEE;;EZA N
Hlaisa; ) S, FRIES a BT a; BT C={Canp » Cxor }
RFEERI G Cao F1 Cror RS, BRI4r HIFRR N AND
1 XOR, 3 FAEE—~MEH W c€ C, KA T(o) € {AND,
XOR}, AW R C=Cano U Cxor; COND £ £ F B iHES
cond; € COND FRRTE a; »a; ) EFRARIEE a; PITRIFIRIESR

PRI cond, 9% RRE RTFIT ¢, BRI 0 " ba,
BOHT AT HLAIE A R F ECA BAISK 8 10 0, %,

MR FFH 2% ECA Rk i Ml 590000 (0l 2 . e B2 4y B9 T4
VORI Gy o M FAEE — MBI B2 o« Z%a, , Hif

<a,ui>€E,a6§B,aiGB,iZI,"',n,JJ:[:Eﬂ'EJAU%?T\“ﬁEu%
B, H:H Cond=/{cond; | i=1,+,n}, FHIH B {77 LLdHE 0
EE R={r| i=1,,n} R, F X3 IEHEHNEER
BRI ECA ARG R AL SN E & 5al .
AE R, 4544 B 3 T 7 RS 28U PRI A 5 B 4+ B i R
R EEHN B — R ) (non-sequential) Block A E
—ANMEIHEHIEI o MEERERIEM ¢, 3 H | suce(a) | >
1, | predCez:) | >1, T(er) =TC(cz) succ(n)Fin n B H T A
RIS, RIEB B S predm) BR n AT HNES  RIE
BB T BEAMPEHSEHA RS, B TeC—~
{AND,XOR}. B 1(2).(b) B4 REREH, (0 — D
%VQE%E"J?’*%‘J&

9
é
9

a2 3 a2 a3 a4
MOR
@ !
as . ab,

e) #HMHJPU&%W&H\ IR RS L R R

B 1 ARG R B

FRYEGE A BT PR , B 2% B Se B e 45 S5 4 20 SR 4
BIEBE T, FRERIEIL & 3 W IE B TR, 40 S0 SR At 2
{RYEWFR 61 458 AND 1 XOR, LA & XOR HI R 19 4% 1 85
B RAANXILF TR BB H G H ERNHRINEE. &5
SYEE R 55 SR W NG UT BT, 55 R 451 BRI
WU

3 EHREIE

.1 SE&ARNIEE

FERIBR B2 ST FT LA B0, i 1(o) (D R, ]
BERE 40, A 1(e) . (D iR M ER i, HInFh
RTHAERSHAERMEAS. TERBERE Gy \ILUR
R i X S I R ITUF 54, o e SO Sl 8
.

EX 20 HIH W 53 LG Byw) X F TAERAERIE

FERAE BB B, € Guo B @ 2B, K4y % M B » Ho ol
Cond; ZCOND,Cond: = {cond; | i=1,+,n},1&5 a; € B:,j
_—_.1,...’710

A AR AL 4 BB s R= o r1 70 rs o7} o B0
THATE R 8y FR M T 20 A R R R
FHRLRE s ry F07 ST AL P, PR A P3R5 o B
TR AP, TSR TR s e R M IT B A
L R BSR4 S B BT B 2 R
B a1z sas s B — ARS8 X REE R
PR E TR R, BEA B R S S MY Block
iEN B, R WA B34 Block ity B,
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o ESRASL AR )
o AFRAE AL a, a, 3 a

B2z SxuEarER

Bou ISR EEA T RETE BUR B SR I 451, BRIE 1 R
B JLARTR BN E 55T, A LT R AR L -

(DS HRFTRE PN T R RN SEE &
T B ALY 53 B AT, N 3 Fim iRE
254 .

(DM B ARG T A T AR BN, WE 3(b)FR,
ar Fl az FFRBEPAT, Ioi T BRI R GUBRBEH .

a, a,

AND
TRUE| ol | 2 | {0 lc2
NP Sy -
I :

W P
B3 RRREEHSAKRE

SCHRL1612% i T A FI2K A Block #9iR BB ¥, HE B ®
B @ RN AER, BARRE. Bk, K304 1 Block
B TR WS IEE B, il s e B i s
FhEEMSR B UE Y % HLNTE BB A Y IE AP
#iE 1 CreateSplitB—Hi&E /3 L BB M EH 51
A AEEFEHEHNE Bon;
W RS RS R R Boe 5
Begin
Bapiit < Bsplics //BTE B B A
Cond=<-{cond, | cond, € Beire} 5 //NBTH BKIFKMAE A COND BAE
For (all 8,&Byie) do //AbHEA By
If (cond,=TRUE &&. |cond;|=1) then //3 FXL&MHME—~HH
By ah B8
Bipiit = Bapir — {<rs R | R, (R 5
Bugliv < B U {4110 |, ERGR E Ry iv IR =1}
Endif
If (cond;=TRUE && | cond,|>1) then //3 FH&KMAME L4
AR
Bepiir' < Bl U {c| T(c)=AND} ;
Endif
If (cond, = TRUE) then //#f &4 & 15T
Bepit' < Bspiir U {¢| T(c)=XOR};
If (|cond;|=1) then Bupiv < Bepiiv U {{crr) | c€ Cyop st ER )5
If (|cond,|>>1) then
Bpiir' < Bsplir' U {c] T(c)=XOR, } 5
Bagiit < B U {¢'| T(c)=AND};
Endif
Endif
Endfor
End CreateSplitB
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B TICEERSWANE &0, R 50 3CER S wa e
IOL» B8 HR3E S 1B R B S T A A A R . RAR SCRK
(1643 T Block By Al B ¥, (B 75 ¥ B0A % IR el S ik
BRGNS, WA SR S Block AR 89IC-A 2
G54, X S RATR H & J7 38 BT IX .

CEMACIRESR Ay L R G5 U & - B — A4 SO
SEHIERRL X R — R R ML A BRI, B 1),
(b4 3 BR T 4412 K Block: 5 716 sh 24k TR A B FRE
FEEF T MESHHHITER . TEITEHATICA #EEH
BN AR AL .

EX 3 BEHBILEEM B X F T RARE BT
BRI B, € Gu . R Bi—~a; LB S B » K 0y € By
j: 1 TN

TCA SR XS WXL, AT E B AR
K. CEMNESRFEFELBERSHRENFL. WA
5 PR, EXFARERT . CEERHSHATRE - B
SRF—AE, fREERN . E 5 BEA B ERFER
A SRR G BT AR B R E R MO A G g M 5 2%
B, G 5(b) BT7R .

by LABH R

5 AEERERSH
THEA BT AEWNHERS, BERERNT &8
A H P CreateSplitB B £ M3 i 47 L E MG, BB MR bR
BOCHRL16 Joh 2 B ¥ S8R 43 Be— M ALE (water-leveD) B JF
B, REBES S S RS B BT SRS 4 ST
MR EEREICA T AR EMER, BARNETR
J5 i A FRARR — A P48 B ST A, 15 S By



Xia . A RS AN ERST/D. B ILEERAE X
00, IR EMRERN w, 78 LN a5 S WE
ST AR ERN wk. AR, - ENNEST
FEHEMNEYANEZAN. TEALAHBNERNITELE
Weight, 3+ PutSet(SET, ) 2 & EA8IE, RRBOTLE 2
£aeP.

HWik2 Weight B TAERIEEIE S QAR
A REES SR ESEHN TAERKAE Gu
i B SR M BUER S wlist
Begin
for all v do w(v)=0. 0;//¥IEALETA H SALERN O
w(s)=1.0; wlist={1.0}; QUEUE={s};//HERPIHI X
while (QUEUE#®) do

v<-QUEUE; / /4B & v

mark(v);//FRiE A v

for (all v/ € suce(v)) do// v BIBTA J5 4K 2 v #4253 block H

B A

w(v)= w(v)+ w)/|sucelw) | ; // UL FHEGTENE

if (w(v') @ w-list) then w-list(w(v');

if (all prede(v’) are marked) then QUEUE=<v';

end for
end while
end for
end Weight

A 6 BSEBIRR T BT W SIAUE, LLanE P2/ Block
1,3 8 as s ,ar FIRLE RN 0.5/3=0.17, HFRBTH
EHRAEBERFE, FABRE TSR & BEE
Weight IR E 2 E R OGH), n AT AN 530
[16IARRK R, S BRI S whiic £ T AE. A D
SHERGEHATERSRELF B T RENFERL: 2> H
SR EMEMEIC A ERSH, 7T LRI S 1K S5
M B R AT 2 B, T LASE AR A Y R A E AT IR A
REMSNEY R,

017

0.5 05 017 1

10 a; @ a T ap _l
1.0 1.0 017
—a T, @ a, ap
05 0.5 0.5 I
a —>ay —a

6 LYFmsmEmEitE

THEREFREN TEREEE Gy, 48T (AND-
Join 1 XOR-Join) J5 2 ¥l 45 M BAE S 1: .
Ei% 3 CreateJoinB—W i IC &R B R RIGEH
WA £H Y CreateSplitB H ¥ TEMBIRI K Gm, 53 X HI S
A A wlist;
B AEITTAEHEH AND fl XOR # TAERBAE Gu';
Begin
while w-list¥=Qdo
b=1.0; //¥IRLHEEFANEHNL 1.0
for (all v€ Gy & & (vE Canp || vE Cxor) && vE Cs& & ¢ is not
marked) do//4b SRR B BT M4 L HIAT
if (b>w(v) € wlist) do b= w(v);//RIFPFVEERILEH &
end for
if (b=1.0) then Gm'<Gwm//F{AN 1 FIRT BB B E block

I
return Gm

end if
//BBILAT AMEL 2 ANDIERZ XOR
for (all v€EGum' & & (v€ Canp || vE Cxor) && b= w(v) && ve&
Cs) do Cev; //MRIFHBE P ETA M ST W RES CHAT
b3
for (all c€O) do //MHFTA F ZXERT R

V-—succ(e);
for (all v€EV ) do /&R v 25 JEHIH R ZRIMITEE SRR
JUE =P}

if (|suce(v)|=1 && |pred(succ(v))|=1 & & v& Canp&& vée
Cxor)) then v/<—suce(v);
V<V—{v};//H R vOLHR,&F
VVU{V'} /B Ra NS v
end if
end for
mark(c); //F M8 chRic B AL
/ /BRI B S5 A B Gy
for all v€ V do Gm' <<c,succ(v));
Gu' (v ,e);
end for
end for
for all (w(v) € wlist & & w(v)=Db) do w-list=w-list-{ w(v) };
/BT —ABE S 5 AE
end while
end CreateJoinB
Bk CreateJoinB R T WEMR BRI L, HERDIS
BRI AS 2, B I R G5 R BRI R R EARIC Y H)
L BRI A AR E R O*) ,n KR4y >
IR A A B CreateoinB B E T Block 2 [H] [
HHIRDL, WA 2B ERRFCEiI6 Mgk, mTHE
R TR MR A Py RIS, TR EE R, B
B PARBRAR, BEHA L, A7 B8R THEEREAAD

AN

B 7 CaEm SR

3.3 fRMREGMEMNIE
TAEFAERIE b, S5 R HEAIE T B3R G A fuif
BEEmR. R, ER T MR8 I XOR &%k, £ 3%
CAETED 2L EARMICEERSH £ bR —
BERS . ZEHS LA WS ERE S XL .
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A POITRARE ), R L gyl T RARTRRER
HER, R 2 HBTWERMBEFEAURR. YEPITHRE
AR, LK 2 5 AR B LB E B AT RS 3, R X
B—NMERmEER.

#1 BPITREEFS RBKEGERRERFR

*EAAEL FAR
RECER DLVL: R B RA=ERH:;DLV2. R FRA=F X &
mpays | PDLAPRE=BEFRERPDEFRE=F
= i PD3 A FERA=BAFE
o PVDL. f i1 8 4 == % & 1 £ & 8 ; PVD2. 4% K1
BEREBERR  a—pnwintk
PPL RIS RIR A= B 51 A R R R4 AR W
B o o TR
RECARMUA by 2ot Rk A =450 2 R W3 21 % 4 9 % By
1
PLA FHAIRA = EFIH A & 7 RIRH M 4 7
oo g oy TR
RECALFHM b g et ai A — k5 A 2 73 2 B4 &
i)

R2 ITEEENSAN

# hR A% AT E B
EPERITHEEN ., £ VES
LA % DLV1
IS LTS S TN T2 !
2 ARk TR EFEE a2 DLV2 and PD1
SUKR AR R - DLVZ and PD2
B Gswe sk AMEERE a4 pvpL
Sl FREREE KU DLV2 and PD2
4 HWEEKEH MEBHANRMT HERMITR a4 and PVD2 and
RHE B # AR TR Z—) PP1
DLVZ and PD2
SRR EKRE KRG HRE
S Y Ny and PVDZ and

kAR KEFELER

6 AEFHAEARERES T REEF A g T

and P1

b A

I kR FEREF BRAAN F DLV2 and PD2
4 7 it R and P2

8 ShKkER,CAFR % DLV2 and PD3

814, @it BB CreateSplitB QB 4y 2 451, 15 2 fn &
8(a) FrRIIIRTNG .

(b) B EHHILE

(&) WEBHEHHNDK
B8 SR AREI SRR Bl

552 &, @it Bk CreateloinB HE L & W5 ¥ Hl &
1, 1B BN E 8(b) BT7R R TME .

Ll BRI BRI RGN S STRL LT i T 3
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THITSAZEE DMICAE EE DX EERE

« 110 -

BIRCE. Bk 1 BREX S MR T3, (AR B
BRFESE A, B 3 BETRENTLRA, in> Xtk
G 5 ST TARg . E I EBCREbR E IR TR
BENRR. SH%EE 6 MR EPITRERHF .30 4
WA GEREDF 100 A~ HGELD WME T B 1 E % 3
BIPATRT A GE47 34 . JDKS. 0, windows 7, Intel Core(TM)
CPU 2. 4GHz, W77 2GB, 32 (u#{ER YD , i 9 fras. Xtk
FERRI, W S K, B 3 a4 B EH K, |
EEWRDT 30, BRI AT ZFE N, B A SEFR I
AR TAEREASFES, I FE 200 &3 8E
TR B TA TR BT R

40

8

5

b
o
I
Frxe
@
w
Hew

3
% 8873
= 10 p .
0.8972'&34 2122
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6NER  S0TFR 100
P RAR

o HEMRMH
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B 11 45 7 S BN T B 209 53 AT B 3 1 i R B
HRARRAE . G 11 BT7R , MR AL B B R B 2 i A F 0%
et , CBRKNN %8 3% g b 3Rt 1] o s hn . X2 R MBI R
BahE , &R T DLM A 52305 20, M T fil 2 5% 34

AT BRI
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8 8
% -
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- 2 ,,/ IS ,,/*/y
Py (%) Pyry (%)
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K10 MEHTEHENEE B11 HERIWITBIIEENE
e A 9p=A ey A

Xk i, B CBRENN g9 REE F S BB %R NAV: 1.
95 £%. TiH,CBRKNN Xt & 5., % 5 80 2 1 80 X R A2
RS ESEN AR E/E . Bt EREHMMT
TR,

SRIE AXHEKITIO TP NEE FR L ILE
W SR W 4 [n) B (CBRKNND . i $2 CBRKNN 25 ] 4b 28 J7 ¥k
BOE T B2 iR W B & A (DLM-tree) , S R

CBRKNN 256 g4 KIS & JESB A ETEE . st — 5
HEEEE AR B TG T Bk AT RE M R i =S A
FHHE H — BRI BR R B R4 BE AR BIER B 3. 5E
WA RR, TR I R L E BT R 1. 95 5.
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