30 5 ,2017 9
Vol.30 No.5, Sep. 2017

JOURNAL OF NINGBO UNIVERSITY ( NSEE )

1 1 2
1. , 315211; 2. , 323000
s , UML Petri
, UML Petri s
; Petri ,
; ; UML; Petri = ;
: TH166 TA : 1001-5132 2017 05-0001-06
[2]
31
, , [4] IDEFO0 ,
, 21 [5] ARIS
) [6]
, [1] 1976~2012 . Web UML [7-8] Petri
of Science 2478
> [9] Petri
Agent [10] CPN
; , Petri ,
[11]
[12]

1 2017-01-12. : http://journallg.nbu.edu.cn/

: Y16G010004 .

1961 . E-mail: fangzhimei@nbu.edu.cn



UML
Petri , ,

l 2 b
1.1 Petri

(1 R Petri

, , Petri
; s Petri
(2)
s 1.3

(3)

1.2 , Petri
s s UML Petri
. UML
IDEF ARIS UML ,

Petri )

IDEF ,

, s UML Petri
’ 2
ARIS s
UML )
UML Petri

UML



2.1 . UML
3 , Petri ( 1, 1
UML 1 , UML 2 Petri
’ 1 (:Customer),
> 1 UML Petri
; , (:VELeader) UML Petri Petri

, :VEPartnerl :VEPartner2. @

’ |

I:Custlomerl [VELeader| [ :VEPartnerl| [:VEPartner2 ez

1
m1:order-produc | 2ml
Iml m2:order-part]
0] | E—— AP % s

n m3:order=part2

Im3 [] ] %m3
i
1

m4:synchro H

-t

- m:part] " :Customer :VEL VEPartner! :VEPartnei2)
Im6 [’:1\ L 'mé
m7:product |
m7 e 17
! y
X %
1 UML
1, 4
;(1) ml(
) ; (2
s 2 s
1 2 1 2 ,
, m2  m3;(3)
1 2 )
2 m4,
2 , ;(4) 2
m5 mb, ; (5)
m7,
ez [N EASE O srmRER
’ — . = AT )
- AT O rasrpr
(3) . 2 Petri
, 2 ,sl s2 s3 s4 gl g2 g3 g4
1 , , 4
, ; p21 2
1 , 2
2.2 Petri

Petri



4 2017

Petri  (Object-oriented Petri Net,

OPN) ,
, (1)
, , /
, Petri , , / , 2
, ml, m2, , m7. , /
Petri . / ,
3.1 Petri / .
(:VELeader) , Petri )
Petri 3 , Start  Goal
(2)
Flc& TR ’
Start , Petri
FA )
ME, = {SP,MP, AT,,MT,,RT,,F}
, ME; i
L Petri , ;
P, SP; , MP;
O3 B A i % ! ; E
TR L T T%th"ﬁ% T BT AT, /
MT; RT;;
F, Fi.
I I ? “o
TR g b2 PR AT mi
ARFSPERT 14 BT ‘iﬁidll}lﬁif i‘%ulf}lﬁ? %Ehl}zlf T,
2KSP, KMP, AT, RMT, 2RI,
4
@) o a
PR R ’ class place
O—>mm—>() Goal : token-name
PR A h class idle :: message place
3 Petri : station-no
3 3 station-state
, : get-station-state()
1 2 1 2 set-station-state()
. 4) Petri
3.2 Petri Petri
, , /
, 2 .5 (:VELeader)
Petri , Petri ,



' N
f ) Start
O—>um] FA
B T o
KBTS

wmmkg**-—’@
S uia®)

E é e
5 21T
S Bt

AL é ¥

e ’“&
z;ﬁ:mf‘ni T

L

HE

o Flg 1 .
'YI"‘(?;—«@

AR | Bl
~ AR b _;"IEE.ET%*&E
=< <
6Goal
-
5 Petri
Petri ,
Petri
4
Petri
, Petri
Petri ;
[13]
Petri Hpsim
6 2 Petri
S 1 s R
g 1 , Petri
R Petri
, 3 Petri
Start 1

B Be £ e Wb Tow o Sk G L Zlalx]
D@ ir&semls -—— ezaumrs
roce. m: (;_' 4 b b
R e ) 5
ok ] :
= T o
a
q
a
%
6 Petri
, Goal 1
, Petri 7
Petri
A0lx]
B RN AT DOk G0 el BT T Llm
i~ 1 - ES R R A SalgiE e
i 3
[V o BT s
You _-
- 5
— o
— @ a
! '_ ,Q ] o
= -|: 0 ':
+ L L
i
- Q.00
= i .l‘?..’m
— o)
: .i.-aruu-
- g it =|
et Tt W T T A A
G S
7 Petri
>
Petri Petri
5
UML  Petri
>
5
: UML :
Petri ,
5
Petri



6 2017

, Petri , [J]. , 2011, 21(12):209-
212.

[71 WANG L F, ZHANG Y X. Application of object-oriented

Petri net in manufacturing system modeling[C]. 2011

International Conference of Information Technology

UML  Petri > Computer Engineering and Management Sciences, 2011:
> 61-64.
’ (8] > > . Petri
[. ,2016, 31(3):63-73.
[9] CLEMPNER J. Verifying soundness of business processes:
: A decision process Petri net approach[J]. Expert Systems
[1] , . with Applications, 2014, 41(11):5030-5040.
[71. , 2013(5):58-63. [10]
[2] WORKFLOW MANAGEMENT COALITION. The [J]. , 2014, 31(9):2715-2718.
workflow management coalition specification termino- [11] > > . Petri
logy and glossary[R]. WEMC-TC-1011, Issue 3.0, 1999. [J1. , 2013
[3] , . (1. (9):133-140.
,2012, 29(7):127-132. [12] ) ) . Petri
(4] , , . [J].
. ( ), 2015, 28(2):123-127. ,2016(5):890-894.
[5] , , .. ARIS [13] VAN DER AALST W, VAN HEE K. —
[7]. , 2009, 25(8): [M]. , ,
136-140. ,2004:231-239.
(6] , , . UML

A modeling method for virtual enterprise business process

FANG Zhi-mei', YAO Yan', ZHAO Hai-bo’
( 1.Faculty of Mechanical Engineering & Mechanics, Ningbo University, Ningbo 315211, China;
2.Faculty of Engineering, Lishui College, Lishui 323000, China )

Abstract: In this paper, a modeling method for virtual enterprises business process is proposed by use of Unified
Modeling Language (UML), Petri Net and Oriented Object (O-O) technology in order to design and analyze the
production operation system of virtual enterprise. The general model consists of sub-models including the model
of total business process and some other models of sub-business process based on the characteristic analysis of
virtual enterprise business process. The model of total business process is derived from expressing alternating
and interface relation among the member enterprises, and it is set up by UML sequence diagram and Petri net.
The model of sub-business process is expressed by the Petri Net model of object oriented technology, with which
the internal processes in the member enterprises are packaged, and the businesses in between are connected. The
simulation results show that the developed models meet the technical requirements with practicality and
feasibility.

Key words: virtual enterprises; business process; unified modeling language; Petri net; object oriented
technology



