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Abstract: Having the ability of handling complex transaction in heterogeneous environment, workflow is coming
into notice in the area of science research, e-government, e-business, there are lots of research achievements and
productions. Major parts of the studies are concentrated in the workflow scheduling, interface with database and
legacy system, etc., few efforts are put into the researches of architecture, model and definition language of
workflow management system. In this paper, workflow meta-model of WfMC is analyzed. According to real cases,
extensions and modifications to workflow meta-model and workflow definition language are introduced, so as to
satisfy the increasing variability of business process and application of new technologies.
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FEb 45 P T I, TAR R AR — B HL, BN i — A LA S G ) iR R

Iz H AR S A UM WL G A T Ml 58407 485 AT DASKE 0 4% Jok 2 A HL 8 i 28 ok F2 R 0T AR i 1
156 WL (WEFC)X AR It 1A 8 S0 — 2R Re 8 58 A B 38 40 B s AT I 45 kB8 e AR A — AR A1) R ) A1 73 3
R4 A5 BB 45 NS 0 A /] AT & 2 I3 5 AT TR B R 402 — MR R 4L, e 52 i AR 52 X
L5 4% B SO P UG s S R T A R A A A R S A T

H i, CAERBAR A 70 E F 25 52 2T E R, VF 2 2R SO I J& 7 58 H B T Ax 2 16
ST R W TR KRBT LU A LUR 3 ANT71H:

(1) TAERAPHEISEAL AR TR RGN R R M. B, 5w EF %,

(2) TAER M EIREA ALHE TAER TSR AR AR R . TAER 5 2155,

(3) AR VRAE A B FH - AUt S it 43 AT AN ] S A0l 1) 0 FH D792 I FH R A R IR

TAFRE B RGN AR R GG BRI T SO 5 55 5 T B BIF 50RO SR B UL 99, 1 B VR 2 I L i B2 — 20
B,

Bl A B AR G0 RS R AN BT ™ R S 403 140 A W e BSURE L DI A M B I 5% S 4 DA Rk 3R
A PEAGIA 5 SR, IR LA AR IS PR G- T 3 i 10 S BT A 9 7 B AR 0 I R %o 5 b AR 0 R L H R
SR IFE N 2 B T AR R AL E A RS T g R I, TAE L B R A S AR AR TAE R S iz
AT ARG A M L B L 3 o AN B A5 L XA A AR A B R R AE Y I 22 SRR I B TR VE AR R
UE, BE I R etk . AR e AL P AR X SRR R BR ) T AR B AR TR BURHLG . ik
FARL IR RRIHES

h T A BURF BT A =l A7 b 55 T F5 1A A8 A A I I 2 R EG A, AR 3 i R PR 9 44 SR, R AT TR A
VR P IR B A 8 1 AR R R E X JCHE RS (process definition meta-model) A & TAF I i F2 € S 5 (workflow
process definition language, fii # WPDL)JEAT T 1& 4 G LOAY &, X S5 ORI R AMUAE A 0T 58 XA BT
Tob FRARE A (106 SR 15 R 0 T EL AT LATE SRR v SRR s H B 9 N R 1 0 Web Service AR 4 B5GdE i T AE
T A XOTCRE RS, FAT T A R AT B AR M DS ST B FH ) ARV 5 8, 4 e B T S B i) S BT o

ASCE 1A LA R AR & SCOUHEEY AN S S . JORERY S0 3 2 1) B 9% 2R DA S OB R T i AR B e
BEMTRIBL S 2 W AN T X LRI OB T MY e LR oA o 2 1 e Xpe =88 3 W %IE 7 3% T
SO TORE R T AR5 B B RESE DL e et SEBIL S 4 1 4h T — A B ) N S48

1 M TERTRE

JEAE M (meta-model) & FH 2K 5& X SUBE Y () 49 3 (construct) R W (rule) (1), 38 5 FR R 8 X RIS B () =
(R R B T4 30 1) O AR AR P TRl TAE TR A I 5 A 0 3 T8 3 Z 156 R Kot 3@ K.

TAR GG I T 05 KA LSS BRA 3 AN F oo R

(1) SR e TR B e g T e SO 45 3 72, 1 ol ARSI 30T

(2) LN IO IR AT L 1T N RIS R LA BT 2 1 A €.
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Fig.1 Basic process definition meta-model of WIMC
BT AR BRI R e oY

AR BRI B 1) 1o FR e ST Y o e 2 ) s ORI B R 0

& (activity). 58 % LARR N — AN R PR BB OGS R . W3R B. W/EEEIA AR HAR A
FELT R AE.

¥ 7% %t (transition conditions). )\ §i i& 3 B F — iR BN i 5 BOIRES B . E ZESH R FE TR 5% A
PAT SR BRI

TAERHE XL HE (workflow relevant data). #f T 4F it & B R 48 HAE g — A TAE R SLHDIR S 8 1t B dis .
CIE R CROR AT A R A A N € SRt

At (role). B2 55— RINE AR WHLEL BB IEORE AR, A S E5E.

# A Kz A (invoked application). 3V FH 3= Sk Fl 1 58 Bolk 45 1 72 5 R FH 1) 1 HL R0 T B B 2 g Pk A 4 2 Y
WAFR PATSE. A A7 R

TE CAE A BB MR AR I TAR IR S B A rh DL TAE IR S Iz @ LT 5 40,95 il AR E XA
WO GED 1), TERNHZ DGR 2). BN HZEOGE D 3). WAPL L#IEMED) e 0@ D 4) DL 28 31
AR N (0 5). AR e XWTIN S S B T # 0 1 EZD G, TAER SR € %S WPDL gt)& T
X 5> N WPDL 5 T3 — o AL 1 8 ) SCAR R, e CAE MM ASCIT 453, F bt -
WORKFLOW,ACTIVITY,DESCRIPTION %53k 75 Wi Jn 38« o 44 RO R, A0 98 v P 10 AR 5 3 43 SR A W e AT 11K 44
FRANME.

7 WPDL ' J- % (join). 437 (split) 45 #4) R e AT 21 - (AND,OR, XOR) ) 1t B % 7T 17 B (activity) i3t B 1) Y
T, 1X L 8 Fa) R 2 H e ST Bl (8] (1 45 8 5% R AL A BT e AT IS 3 U I 1 — AN AL GRS A, Rk 5 3 FR
BN L AR T R, 9T LA 65 R R0 2 R ) AR A SR &5 5 R Ve B 8 AR R 2 A8 4. 5 4h,7E WPDL e )it
TR E # A 1, T A S B AT AT ik FR A R B 2518 e R AL i

9T W AR BT A ok B EIE L BN IA] /43 (separation of concerns) 5t W AR #4543 06 B ) i85 4 B9 A2 A
LRI — AN JEUU) B 43 T VA 2 PR U0 A FR AR AR F5 2R DL AR A 45 38 43 ) e g AL B — AN 4y a2
AR e Bbs. 5580 E RAH G FRAT) 2 Bt EUEHE AT 73 iR RN 23 9 BE S /NI L 25 5 i B
TR AR R 53, 6T 1] fE (concerns) (1) 9G¥ A2 d AR R S AL A5 — A 30 23 00 3 — > B LA 1) L3 >4 (1 ) ) 725 ]
DR 0 52 2% J 9148 T B, A R T2 AR UG R 52 ) DA B Ak, T AR 2 1 B .

© HHEREBAAIGUT http:/ www. jos. org. cn



R F TAERAARE AR5 5 2 A =

ARG i 873 9 Ji DM AR SO T A 9 BRI B A ) AR L R s SOTRE AR TS 2 18 R 4
Ry o L AE AT 21 5K (AND,OR,XOR) 1 5 W A% 3 i 4 HCH oK, 5T T — Ff i ) 08 R e 3% <34 4%
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{> Workflow type
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Fig.2 Modified and extended process definition meta-model
K2 Zeid oAy R I R e SOoThE
5 AR RS PRIDE S A0 o 5 SCOTRRERY v 3% ) B 2 e % 2 4 6 40 4% U, 1 P SCOCRE R g A% 0 JC R 2
I 21, A5 SO ) TR R AP A0 T B AT TR R B0 SCIRAE Sl sont i 2 18] 45 44 56 R DL AR 2% 1 (118
DSUAR A BN 5 R Ol AT 2 3 3 S I SRR

2 WIMEREEENIES WPDL B B

ARG R s SO g T — AR R T 3% RO B (4 J P, AR Ve R € 5 F WPDL g2 2k 11X
— JCRSE R S8 SCHI SO IR 5 A — R 8 B ARV E 3G 5 WPDL E T —Me/ME S TAE
WA TGRS B T — B SR A ILAE et 30 T 3AT TR R R O REHT T S0l Fd i,
AH R b, 00 Z500F T AR I 8 SV 5 AT 18 ORI . T 143 il 45t LA 2SO A e i Jo B T R W sE X
#% =X
AR 2 SCH SR L AR G I I 7558 8, 4 B AR S 1) BT A 3 3 DA B 30 2 T) R AR 06 2R AR 478
SRR AN J 1) AR it oA 2 A . 1) AR i i 5 e s =
PROCESS (process id)
[CREATOR {member list)]
[CREATE_TIME (datetime)]
[DESCRIPTION (description)]
[VERSION (version number)]
[TIMEOUT (processing timeout, warning timeout)]
(activity list)
[SUBFLOW (subprocess list, chained process list)]
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(connector list)
(transition list)
[STATUS (available, enacted, under modification)]
END_PROCESS
Ffi) CREATOR,CREATE_TIME,DESCRIPTION,VERSION,STATUS ¥l 2 i FE AR B i) a8 1k o T ix 4t
JEE LAA, AN I RS 5 SCHA 3 1053 2 4 AR 1) SEAA ) 5 X (activity list)iiF ) 41 ALY T o R 2 o
P& G S A5 B T — ST G 3 BLA, I AT S N Rp K 1R 35 501, BT Begin-Activity 1 End-Activity 75—
R E SO, CAAFAE AR RS R w] DL O U R 51 ], 7 WA ST BA 23 24 1 1 1 (sub-process) Rl i 74
(chained-process).{connector list),(transition list)43 ¥ F 2K M0 L9 FE A7 ML 75
GBI ARG S) . T IRIE B85 G B 4
(1) 3035 ) e M 55 3o RS 2R ) i A 0 2 RS 2. S 2R ) T A A e e v i 8 P 2 A4 i S A Uy 5
(0, 3R B ) 5 SR AN AS L, B B B AT — Lo Ab B AR AR I S AR A — L8 M 1) G, S B AL T A
5B S Mo BT T B AR RS B A S Bl L2
(2) FFUTE B ML 55 1 PR AL AN 1 A AR A AL AR 5C OB 30 8 TR AT S N S 5 s 45 7
(3) &iAiE Bl b 55 RE AR B ) 45 AR, T B ok B A 0 2 1) Bl O A DA XA e R ) i i 2 O
T T AE S P AT 55 (task) A2 A\ 7 SR SR P 4% 2
eI B0 (10 SO
ACTIVITY (activity id, process template id)
[DESCRIPTION (description)]
ASSIGN_RULE (unit, group, role, user)
TYPE (begin, end, interactive, automation, dummy, delay, sub-process, chained-process)
INVOKED APPLICATION (application type, application URL)
[IN_PARAMETER (parameter list)]
[OUT_PARAMETER (parameter list)]
[PRE_CONDITION (expression list)]
[POST CONDITION (expression list)]
TIMEOUT (processing timeout, warning timeout)
END_ACTIVITY
TE B AR R AR Sk R BRI T AR G AR N T I B R IR B S AN SO S AT TR
T X Web Service 1 H 1) 3 #F.
RT3 L [A) (R L 0 e SIEEE 30, BULE /RS, e S/ 0 SCAE R W] LA AL
A 20 TAE i (workflow pattern).
LTI 52 SO T
CONNECTOR (connector id, process template id)
PRE_TYPE (activity, connector)
PRE_ID (identifier list)
POST TYPE (activity, connector)
POST _ID (identifier list)
END_CONNECTOR
¥ %% (transition) (5 BV ZY IR TGS TERRAT W) 6 A A% o2 LAZEH A9 D0 v 119, 343 D W A T 2 B3 A
FERAT VAL AT BT RO F b fUR] DU AT Al W] L% 3l 4% A1 (condition) i Jf A5 7EIEHE AT
B RS L R v E AR VRAAT [ B A2
(1) 5 BT AR I E SO U R
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NODE_CONNECTOR_TRANSITION (process id, transition id)
NODE (node id, node type)
STATUS (status list)
END_NODE_CONNECTOR_TRANSITION
(2) HEFRAT R AR I E SO N R
CONNECTOR_NODE_TRANSITION (process id, transition id)
NODE (node id, node type)
STATUS (status list)
[CONDITION (condition id, condition expression)]
END_CONNECTOR_NODE_TRANSITION
Web Service A& FL I 9 W 75 sk R B A K e B WUE 7= 4. Web Service X381 — X A 04 2R 45 0, R i B
TR 194 2R 2 T A M 55 RIVER A 26T Wb Service BRI HEEEE A SO N T REAT 147 & 38900 17 X6 & 52
FEAE ARG 2 I Web Service 152 SRS R
WEBSERVICE (webservice name).(operation name)
INPUT (in_data mapping)
OUTPUT (out_data mapping)
[CONSTRAINT {constraint definition)]
END_WEBSERVICE
76 Bk i 5 SOk INPUT 540 7 1) in_data mapping $R4) 7 iEsh IR GE S M A S BINE s 2 8) 5
I Web Service 15 K4 A J& P 2 (Al st [7) 2, 78 OUTPUT F-fJH 1 out_data mapping FLZT T i sh 25 (5 3
{13t 2 B3 3y 25 1) 55 98 T Web Service 175 K i g k2 1) i 5

3 ETHEAMITERTHEEMN TERSIERIKIN

TARGR S5 8 — P T A I IR 45, e oA TAE S B4 LIS AT & AT IR BT (S b b k3 5 Hfh TAE 51
B

FE T Bk T AR TR O B I R 0 T AR 548 32 25 4y 0y D R4 & RBCHR A7 6 99 AN 3 0 TAE TR 5 1 3 1) 1k R &5
I 3 .

THREREER G R FE S . TS5 FHES . FoB A PHES . I RIS FEES . 412U LA BRAS . R A B 28 R U i 5%
P PRk AmE

BARAEAG: TAERBAR . TAERSEE] . Prsalst, HAN LGRS

DREEEBNEEEARRGRAENGIE. LIS A0S EBSY G0 — A T e 524
(process instance) i ZE il 9344 g, BV A BCHR P22 A7 fifh BB 1 A 8 v i3 B2 s A R AN B0000R A5 5L AR AF8 IR R ABEARE
AR ERMR. HBER A AR KRS AR S R R S R AR,
2127 I R R IR R T B, Al 2 U0, A AT 30 I A AT 32 T R Bl A R I 19 2 R AR Y
S A AT B A T2 JB I AE SRR S0 T () [R5 BEAR H5 AT 8- 48 VR 3R, b B — AT 55 (task, 7 30 (1) 55 461, — A
T B AT R Y. 2 AN S5 ) BC B R IR B AR a0, M GRS 1) AE, LA R IR 77 (1, sE ok SE /Bl FCFA &%), TAE
Tk S A B RAAT A A TF IR By (begin activity) 1 ST 19,6 1) 7 BT 55 2 — SE R0 4540 TAE, e AT 5
AN FEAE I R R AE SRR S8 ) AT SRR R 0 R RS B (end. activity) T s AT 58 R I HE RO 1R
S [ £ 11, ) BT, TR 2 R R S8 (AT R (S o T I B ) N DT S SRR

{1454 B35 1) 2 AR R 45 AT 25 I AT . 19 58 AT 55 B AR S5 K 30 22 U AT 55 1) — BB i 249 3 4% 28, 481, I
V) 249 S5, T TR0 2, DU 22 AT 55 0 DR B B0t X I A 45 5 B8 (1) o AT 45 T DG sl v o S H 8 T, B
FH TR LG A 30 58 B A . N HLAS TR o T SRR R R 8 A 2R 2R e AL T A 8 AT 45 A B
SR T 4 VR B A 0 A R PR R (181 3 BR85S A T P X S 5 5 A8 B AR AT 55 I A I T 0 56 B
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558 BlLAs 23 R0 7 J B A AF, T SR A A 95 A0 S A2 AT 55 ARS8 4 58 e DT it 08l 3 N SRR
AR AR A A RAT B G5 “ AT A B

Workflow History
instance record

Workflow

template

Process Task Connector
manager [ manager manager
[
[
[ I Wy
P |
Role Exception Clock
manager manager manager
o Scheduler and Business
Organization user interface

information

Fig.3 Architecture of workflow engine
K3 ARSI M i R a5

AR FRATTRE SCH) AR U O A TR RS Y T P A% A 50 i by AR YA TR ) A% 40 DG 3% AR A Y A 3 5 1 3 1
SCHL AR BT A B T L AR O B, L T A PR AR 24 ROR 2 R 3 T S RE R KA T B A — NIRRT
A PR RS — B BEN B, — R B T AT B DA T Bl I AT DU R R AT I Y — T 55 58
B2 ) JE R AT B AL AR L AT A B A B, 2 A i R ABAR v 5 SR VAT R £ o R DU A A 2 ) Ak
T R 25 P i WA A A0 S A PO 8 T e 0 A R e 15 S B U (sequence) (1, I8 4 35 T B8 L o 7 — 4%,
IR EA A S T DU A RS T A A TR K A < B0, FRR Y R . A SRR AT R AN
TN (0008 2 B T e R M 1 2 4 B A B B LT BB 2 WA 2% P K I, AR A0 3 2 R SR R A AN 10, AN 1D 1
PR S oA B LA B by R T R ) AR R O, A AL 5 A AT A PR SO I AR R sk T
BRI B « IFAT 20 30 AP« H R b 48 LU ) B 2R LLAR 30 T LUB I M S0 7 2 TR . 2R
lds s MBI NILER . RIBIEER AEEPEIR. B2k, HHIE 3l DA IR 13 100 4% AR A A

4 & iE

ARS8 25 T O AN R B AR e SEBL A AR VR 51 B4R £ J2BE P65 22 b 0 ik 55 R
EIB S8 5 6 #odli PR M Oracle 8i4% 51 3 HAT RAFAOREME . mlg R ME. 2tE, IR ArE. A A
B R (Rl 25 1 REAR ) A BE B RE, AT LA S 3 L5 BORE B DR AN A Z0 Il A7 B AT AR S8 R, 5 e i A2 K B 55
REMFR.
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GV EEA SR A RE I P 0 HAE S5 20 3 IF ke 3R, vk, WD b, e i5 A5 30 b
A LLSE U A S AT B B I A AT e B L TRDE W] B AR O R R AR BB SRR 21 B DAE VR
(workflow pattern)H 2 5 B vp I H 8 L IR AR =X

FUHT, %05 3 C 2 92 o I 30 b iy B e s 28 8 B ey ) i i A OA R H H SEZ R 0 A g8
AR T U . E R AR OO . ROCEH, S U ANHE . B A SV
L WU HORE L, AU YRR R, AU AN B B M L R R AR L rh i SRR A 5 LR
M7 HL U VF 2005 R A 3 T LK 5 185 11 2SR B vy BN 2 PR IS AT IR AR S 1 B R o 200 N AR IR a8 4T
S5 R T RN R AR B AN i

BUst AR FRATT DG A ST AR S T SO AR WA TR AT, JE R 1) B UK A v LR BORZR 9 L AR
o oK IR BT (TR HIE L R 7] 27 0 S T 7R i
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