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Modeling and Allocation of Workflow Organizational Resource

GAO Xingin, LI Zongbin, DU Xuan, YAN Lijun

(State Key Laboratory for Manufacturing Systems Engineering, Xi'an Jiaotong University, Xi'an 710049, China)

Abstract: Based on the unified modeling language (UML) and the polychromatic sets (PS) theo-
ry, a workflow organizational resource model and a formal allocation approach are presented. A
UML class diagram model of workflow organizational resource is established, which includes de-
partments and workgroups. Together with a manufacturing enterprise workflow process, the or-
ganizational resource model is instantiated and the UML object diagram model of workflow organ-
izational resource is constructed. Following PS theory, the UML class diagram model and the ob-
ject diagram model of workflow organizational resource are formalized and the PS hierarchical
structure models are proposed. By reasoning the PS contour matrix, the organizational resources
are allocated formally to the activities of the enterprise workflow process, the organizational re-
sources of the workflow activities are described in the form of PS entities, and the workflow or-
ganizational resource model and the workflow process model are connected appropriately.

Keywords: unified modeling language; polychromatic sets theory; organizational resource model-

ing; formal allocation

FER A TAE RS AR h, KRBT SECEAE AR A L rh B 2 7
T BRI PAAT Y L SR AT R — L L n] R TAEG A BRI (WEMO) $2 1 i 5 A e SO
— G Pl TARRA LIRS EE TR T 5 (XPDL) AU S AL 57 T 48U T AR 23 Be ML il
Be HAR G, SRR T S IRAE & AN HACh IR SFARES/NY SZHF. Cheng™™ 32 T 100 1) X 4 119 ZH 41
ol RAEAE M AR FEN B MR T AR BREI(OMM) ., J& IGEREY S5 17 0 7 4t — i
SEMCEE Y TAR GG 3. PRI, TARMA SRR 5 (UML) Mk 20 U 7 1k L A3 250 1

Wk H B 2008-05-10.  VEE A moBiEI(1976 —) J 1 b A s SO AR RO 5 o b A T 0ib. G H .
FEl R R AR SE SRR 5% B H (2007 AA0AZ121) 5 [ 52 A SR B AL B B i H (60773117).



414

AT, 55 AR R B U B O UL AT i 53

UML 25 |51 24 Ty e 24 A0t 5 A 20 21 25 7 J 458, Van
der Aalst 2557 7E 2001 4E3EH T H F RIS UML
KE TAER S H AL, A 2003 4R ] UML 4t
R LU RS, K H 5L A6 S SRy 2R A g (XML
DTD) iZ#BE 8 SRR N ) B2 S IR AR & B IR mT
M AT gk, SCI T S S M A S
(AR SRS ALk BRI K 20 L S Y
FGE YA AL S TF 2% I8, il = B8 — 1 20 295 5 e 2 0K
W LK AR i ZH A B RASA 5 o P 2 [] (4 )P =X
FEHEFRALE]. A SCHET UML f1Z (4 (PS) , JBIT
XTHL TR AE BT, @ T TAR R AL 5 IR
UML KRS, I 5% PS JZ R EEARER H AT I X
e IR AR, S T T AR A SRR A 5 i
BEAY Y R .

1 TAERAHZUG IR A 5 e & A 2R

O E A TAET A — e — 4L 52k 7E T
VEFRIZ AT T T AT, SCBLE sh i B AR, TAER 4
S IR AR ST E A DL L T R

(1) TAETR 2 S 15 235 4 38 5 328175 5 ol L 80 7Y
R Q012 YRG5 R Bl 2 5 TR I B X 5
FHAY TAE G2 S0 U 45 A6 2 7 AR,

(2) ELPA A8 T A 37 20 2 9% R 25 48 m] A o 3d

TAETRAHLGTIREE H B S 51 & Pl 7 2 4L L BT
R B 5 ST — 48— AR TR R i i A7 1 4

TR IR B9 21 GV T Sk B FUA 9 R P 6 R
(3 T KL 0 U S AT 44 T A, 7 A
TR RIS 305 T S T 4 b 2 ] ek
56 2R LA SC B 305 W U G LA
2 TAERA LR
2.1 UML EE#ER
TE AT AT 4 BURIVE B R BF 5T (3t 107
37 S U TR 4 4 U UMILL 25 Rl 80 O [

D) A 2 i SUATT BEIR L BEIRSE R A L LA
eSS SO AT S i

HAATTANRIE, /T LIz AR TR T AR
TR AR L BT IR R A R R A 2L BT, -
AN BRI B S S R A B AT AR — 2D A4
TN S I A T i) B RE 4328 B 4548 T
VELZ T 1738 N T 37 sl P AT e — AT 55 i AE T
VRV AL LG P rp S AR 20 vy BT T4 T 7 o
T I o 2L BT — FBEAN A Bl B 4574 /\TﬂE
2 B R B IR T B HAR A B A A el RE R
FRAT L. 258 155 LUS » T AR AT LB i
I O B 730 09 T SR A% BRI

B A g2, AT LIz AR N 5L B A 8 B
S BHRSERIM O R 2E, T LUz A A (B B 26
TR TS R4, AR 0 I AT 8 5 e i B U
TV T2 T AEA LG D0 - 75 2R AR 1 58
PR ARG 25 TAETG ). PRt e TAE T ZH 2L
BRI S ANRZESIA T BIER R HIE R
THETHIB SC R I BIFEE T N RS M6
SRR K P 58 B 2 6], — A A B n]
PHHEZ 6. — A adn] &2 A6,

TAEW AR F R
Q

|
e ] EeXE] [EFXEE
1 4F &+ EES

A B [&& ] [ Bpr]
EF I ——

t— KRR O— REXR

K1 TAERZH UG IR A 2 A
2.2 UML M & E#&E
275 o 78 #5719 UMLAS 4 A eh 7

57 ] (57 ] [G7 ]
Jo] |2 | Kk
r”R r]9 rz:J,Tl‘ 85518

=] (oA (o (o o (o) (o) ) o)
I [

Q: ULV BTG TAELL; T e KA R L3Rl R AL S 17455 C 5015
7~y FREARIIN 51 ~ 55 : AR BARIGEAS 501 oy : TR BRI T ZD il i 4l
B2 AR LB IR X G A



54 [N BN S 43
RESUFE A€ T SRS T, FLA r, 55 7, 21 E T oz
FAAEXUR ZAT R R, AE TART AL BT I UML 28

[#%11B:8,B,--B] B1E

PIBEARY e, ST fURI 2 OC 3R 0 X X G2 B AR LG
RIARFREE S IR & BRI TAER
HAGENAF D A AT R R A S
JOHRET,
2.3 PSEREHER

h T S A BN T AR AR AR I 4 2 AR R o
FIAT TARLAHE S (8 T A 7 4 4L PR A A
R B B A A R A S R Z A 2
FRAR R G R A 20 BT 55, ALTE
251 B B B R TR AL 4T B R 2R 3
FLARGE IR T HEBLAR . UL SR PS J2 IR &5 4
RREALO DR TAE R AL LU TR Y UML 2 [ Fx 42 [ A
Y k.

1E UML & [ Fxt g2 R L SR G RR 8
TR 5“0 KR AZ RN RR T 5 RO

2 ZA R R RN )R ARG KRB N

ST R ST 1 AR T BT IR R R PS R IR
ZERBERLANIE] 3 PR,
[ THRAREEQ | B0R
[#118:8,B,~| - |1ﬂseﬁGGGZ ] BB
[#718,:8, By [118:B,8]||| %?E

[ ——
|ﬁmJJIJ2 ] |ﬁ§3§§:KK Ky-]

I
()\ﬁRrrz---)n-( W &S:s szu-)n-(iil}??Cc cy ) HinfR

& 3 Z5EM PS JZ RS MR

TER 3 L G 29 %A DL S R B

B, T LA H B R R B — 2N EE. TAER A

UG PR L MG AU T R 1 2 S

KGR R n— 1 )2 IR K IR »

F’ “HRITRT AT BRI RERI A IR R RN 2 )2

5 3 25 FORM I S F AR A BRI

R SO ASE ARt ] DU ) 4" i, PE I R 1Y) Bg— J2 4

REAS 1G0T 22 3 o5 B T LA 25, I KA
PR R

P4 il Ak TAERALZ1 %R UML X424

1) PS JZ K4

I PS JZ IR SRR ) S AL R

3 TARRALN SR IE AL &

3.1 BLEREIRIER
g2 eSS H 6 oA, FRAE R IR X

SRR AL R TAER 429 F UML

|I{’E?ﬂG:Gll

IﬁaéJJlJz Ju li&%%ié_&LKKKzl'lii%%éMq w2

p—
()\InRrrz r22> (ﬁ%Ss Sye sé) (iilFﬁCc cz)%S):'

B4 XFGIEI PS R G R

GIGANTE A L 53 T LB 22 W i A 2 R i
B TARA AR IR B0 2 O 5 B 2 24

M, = [A X F(a)] (D
M, = [AX F(A)] (2)
=[AXA (F)] 3

M, = [F(a) X F(A)] (4
M; = [F(a) X F(a)] (5)

N ESH RS N AN S et B b e D9S2
PR TARLH Z [A) SRR QB2 35 A5 (0 22 [ 14 B4
ORI FR R K () BEAT 0 8 5 HE L. 5 3, R
SRR 2 (A F IR 2 1Y S B Y )
fifp o 28 R IS (2) BEAT i S 4R L. BEURS T AR
Z AR AR JZE Y A A A BB (0 2 8] B9 8] 45 2
HRAR R #EAT A S HERL A DL Z W2
FER F IR IR Z T A0 Z 0] B (] HE A ROC 2 R X

(5) BEA T IA S ffE L.
TP 4 B il i Aol TAR R AL L5 I8 UML

X EIRY PS JZ IR SR, LA 9 A1 a4 B
*ﬁ)ﬁﬁ’ﬂ%ﬁ )

= {Q.B.G,J,K,L,R,S.C} (6)
EEJH:T@—EH? R¥ SENNIE PSSl Nl
QBG JKL R S C
QO 0 0 0 0 0 0 0 0]
B{1 0 0 0 0 00 0 0
G|1 00 000 0 0 O
J1o 1. 1.0 0 0 0 0 O
M¢g=K|0O 1 0 0 00 0 0 0 D)
Lio 1 0 0 0 0 0 0 0
Rio o1 1 001 00
Sio 0o 001 00 0 0
cClo 0o 00 01 0 0 0]
M7 Al A A ] 3 A ol T 3 2 215 IR
UML XT%'%F;E]E’J PSRRI A 11 4600
HRA RS ]
E = {Ca15¢515Caz s Cas 5 €525 Caz 5 Cr3 5 Cra 5 C77 5 Cs5 5 Cog )
(8



414

AT, 55 AR R B U B O UL AT i 55

WARIBARCRES FO={/f1: fos I EE3L
NEE R4 ERE (), i 5iZ &N 2R
R Z (] 5 28 AT ISR FH 0 COD ZEA 7 ik L B

C21 C31 C42 Cy3 Cs2 Ce2 C73 C74 C77 €85 Co6

frl 11111 0 1 0 1 1°
M;=f|0 0O 0O0O 0O0O0T1 00
fsl O 0000 01 0 0 0 0

(9

TEFEAT BT EE N o AR Fh i #2068 BB ke
RIRHERRRE . £ =1 #9301 (O 3K (2) g
ST YRR R R

M, = [BXQ] (10)
M; =[G XQ] an
M, =[] X B] (12)
M, =[] XG] (13)
M., = [K X B] (14)
M;, = [L X B] (15)
M, =[RX]] (16)
My =[S X K] an
My = [CX L] (18)
Fo=1 {3l I (5) 27 B HEFRAE F4
M;; = [R X R] Q1))
Fa=1 i3 I (2) 27 B HEFRAE B4
M;; = [R X G] (20)

BT 4 B 0 A7 58 IR JE T R — il Al
PR CLO) RN (11D fr 3R A 4E B AR [ P AAS T 7%

JE AT EE R4 L i an X (16) R T LR b 2 (adk
A B T A PR R 1 T X (LI 5).

R

—
Ty T 3 Py Ts Te 7 s To FioT 11712713714 715716 717718719 720721 722
.o

< AFERR
E 5 BHRECE N PS FEE AR

3.2 MEMERXLEETE

25 T A o A 0% S i B U LS Rt AR A
TAER A PR A 5 2 U3 YRR, ST 2 5 9 IR
(ISR 5E BRI 3 PS [ 38 S0 B 1) $f BE o 72 ke ok
BRGS0, 1, 8 X PS L A R G 4 B
WP 6 B il A T AR S R UML i o) P s
Y ) 4515 Bl U

WA a5 Bk B 19 1 &6k ] AL B,
(14 6l T BN B3R By B9 1A 35 Bir 28 4

@B A @K T i O BT B
K6 il TS e UML I Sl A 85

Ly B9 3L R AR GE X (1 2) FIX (16) il 45 1y
oY FI o U5 R AR 0 S5 AR 2 (15) ANl (18) \f
15 e B o W R IERLAE. BJm A58 as BYBEIR
R V) Ao A(er Ve, RAZEES PR
MIREE" e as MBI IR IIE R CILIE 7).
B 7 iR TAER G 8l as BEIRAIREL TR R

4
A(Fy) :,y\:/l A (Fy) D

/E\:EF’ Al(FS) =01 ANrn A Cl);Az(Fg) =0 N
A Cz);As(Fs) =0 ANru A Cl)§A/l(F8) =(r A
riu A o). HABTE ST G0 IR AL TR S L

sar~azo : TARRIE 819 05

A(Fy)
4,(Fy) AFy AyFy A Fy)
r . .
"
R At
22
Sy
Sq i
SG
c
c C;

E7 TAERESNRIERAREL
4 % B

AL T UML FIZ2 @RS 1) TARR A5
PRSI K HOE A B 75 6 AT LA .



L]

543 5

(DEREE TR ESHE . 5IA T TARA R B
ASHE A ST T rr) HPRE A 128 i 4 A AT 1) o AR Y
ELCEAYAREE SR

(2) ¥ NP2 SR B T — A L S T AR50
2 AU B PSR ) AR R

(3) HAT AT RIS ) AT 3™ FE e e o TN I 261 2
FIZEICHR BB MBS Al 1) T AR i Fe i 7 BE &2
A I BT UL,

(Ol xF PS I8 A B 14 13 B 4 2 GEAS o T
AR T Sl BC 5 2 A BT 8L, DTS2 B 1 A i o
IR 55 L AT AR ) R e

S 30k

[1] RUSSELL N, VER DER AALST W M P, TER
HOFSTEDE A H M, et al. Workflow resource pat-
terns: identification, representation and tool support
[M]// Lecture Notes in Computer Science: 3520. Ber-
lin, Germany: Springer, 2005: 216-232.

WIMC. Workflow process definition interface; XML
process definition language, TC-1025[ R]. Hampshire,
UK. Workflow Management Coalition, 2002.

CHENG E C. An object-oriented organizational model

to support dynamic role-based access control in elec-

[2]

[3]
tronic commerce [ J]. Decision Support Systems,

2000, 29(4). 357-369.

JEIIGErE , B B el BT UML () fisll 20 2 g At

Jrk [T, EHUK T2 . 2004,15(12) : 1091-1094.

ZHOU Xiaoye, WANG Cheng’ en, LUO Huanzuo.

Enterprise organization modeling method based on

[4]

[6]

[7]

[8]

[9]

UML []]. China Mechanical Engineering, 2004, 15
(12): 1091-1094.

RIGT-, F Y A SRR 55 R A B Y 2 U A
R 2ygcgiig [T e RHoA 241k . 2006, 34(11)  11-
14.

ZHU Haiping, WANG Zhonghao, WU Jun. Organi-
zation modeling and constraint description supporting
business process management [ J]. Journal of Hua-
zhong University of Science and Technology, 2006, 34
(1) 11-14.

VAN DER AALST W M P, KUMAR A. A reference
model for team-enabled workflow management systems
[J]. Data & Knowledge Engineering, 2001, 38(3):
335-363.

VAN DER AALST W M P, KUMAR A, VERBEEK
H M W. Organizational modeling in UML and XML in
the context of workflow systems[ C] // Proceedings of
the ACM Symposium on Applied Computing. New
York, USA: ACM Press, 2003; 603-608.

DUMAS M, VAN DER AALST W M P, TER HOF-
STEDE A H M. Process-aware information systems
[M]. Hoboken, NJ, USA. John Wiley & Sons,
2005 100-109.

GAO Xingin, LI Zongbin. Conceptual design of mech-
anisms based on polychromatic sets [ J]. International
Journal of Computer Applications in Technology,
2007, 28(4). 265-274.

(Umig B kA

| AHZAARAENR, A EAXAER
: http: / www. jdxb. cn

\-0-0-0-0-0-0-0-0-0-’




