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Developing Research of Workflow Management System
Based on Model-Driven Architecture
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Abstract ; Facing the problem of modeling renewably wheq importing or switching to a new worktlow platform, propose a workflow man-
agement system developing architecture based on MDA ( Model-Driven Architecture) . The architecture divides the modeling procedure
into two phases. First phase is PIM modeling, then PIM to PSM and PSM to workflow definitions. So PIM can be kept and transferred
to new platform’ s PSM. Introduce the program of PIM to WIMC PSM and WfMC PSM to XPDL, and validate the architecture with an

electronic order workflow. The architecture reduces the transition cost and complexity, and enhances the model reusability.
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BT URRRRN PIM, % M BB EHRA
-G PIM ¥ alliZ & 1 PSM, B PSM 4k %
BERIRBE U, BILZAN, YFERIHAWRE
FEEBREHRF-SH, WA USSR W TR AR
A& R BRI ERR PIM 25, BEHBED
FRBTLE L,

1 PIM FT#E! ( meta~model ) i1t
1.1 TR

XPDL( XML Process Definition Language) J& WIMC
A W3C f XML Schema #lE iR E R, HIY
HETELE-MREE LA, XDPL [ Process meta
~model i Package meta~model H15E T —2H B A T

fERBEL kRSB ETHEBE XWX, BT
Workflow Process Definition , Workflow Activity , Workflow

ActivitySet , Workflow Participant , Transition Information .
Workflow Application, Workflow Relevant Data , Workflow
Package %%, &% WIMC 5B P RN THERE
TCE,RIT T —MRAEY RN B &M TR
& PIM, R 2 5 MDAWF meta —model, 3+ 21 OMG
MOF ( Meta Object Facility) 55 XMI ( XML Metadata In-
terchange ) X B AL B 47 8 o

MDAWF Wi MBI |y 5 Fhou RA A&, 4+ 5 H
Process , Task , Transition , Resource £ RelevantData, H:
W Process JER AR — A TLAEGIRE, Task STERARAE
WNE R TAEB T, TAEBICHE 55T LA Transition JTTE
R, AR A BEE LA Resource JTTE K FRR, £
TR %53 A 4HE LA RelevantData SRH 34

K 1 & MDAWF &5 Processrﬁ WS, £
MDAWF o, i FEA TERBITEEHA & B &5
5 (id) B FK (name ) Hi3R ( description ) 45 J& ¥, BT LA
BT B A X 208 P Y WFElement SR A R AR B b B
WRAOESRTCR, BREHANEN TEREBPHS
MEATER, BT HUANKES, EA Composite 5
Association 3¢ % , Composite [ 5 2 I Process JLE A]
51 ZE Task JLE .0 E LA Transition TLE X,
Tl Association 3% 2 il Transition JGE 5 Task 745 & 8]
BRI . AR A TAE B0 5 BRI AT LUMBCE #E— 25 1
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FyRmEsAh, el AR — A FRBSRE—1 R
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B,k Piw, EA&SCH o F1] F] BSF ( Bean Script Framework ) 35 35 #%

LA Process JCE H, i 7 1 & 4% & § WFElement
TRMBES EHEESEURMNEE R, &
BHAREE RS T A H (version control ) 54T
B (run—time) B3R B M. ARA T I 0 B A R A
%5 (version) . #| & H # ( creationDate ) /£ & (author)
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Process TTEEAE R WX HWETRENT T/E
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Time ) . B{ 8 5 4 B 6] ( workingTime ) , B 18 % 5 i [F]
( duration) TR {2542 B (] B0 ( durationUnit ) DA K T 5
TEF A (cost) o Process STTEMBHER T LiRB R
5 BA, 53 5138 5 39 3C 44 ( documentation ) | P& 4% (i-
con) FEHUSS (accessLevel ) 5281k F ( parameters )

XA R
&1 BEAXTALEMN
LR B #
WFElement id ,name ,description , extendedAttributes

derived attributes , version , creationDate . author , accessLev-

el , publicationStatus , priority  limit , validFromDate , validTo-
Process

Date, p ters | responsibles | doct ion, icon, dura-

tion ,waitingTime ,workingTime ,cost,durationUnit

derived attributes , implementation ,execMode . flowType , pri-
ority , limit, startMode , finishMode., deadLine | performer. i-

Task . . . . T
con ., documentation , durationUnit, duration, waitingTime .

workingTime , cost
derived attributes | referenceld , actualParameters | execution-

SubFlow
Type
GroupTask derived attributes
. derived attributes , source, destination, conditionType | ex-
Transition .
pression
Resource derived attributes
Application derived attributes ,parameters
Role derived attributes ,type
RelevantData derived attributes , dataType ,initValue ,isArray length
derived attributes , author, version . vendorereationDate | doc-
Package umentation , priorityUnit . costUnit . script , conformanceClass

publicationStatus ,responsibles

ExternalPackage derived atiributes ,reference
derived attributes ,typeRef

DataType

2 MDAWTF to PSM fyiE#IEE iR

FEHELL WIMC XPDL #LHE o 1 34 i SR Y 1 o B
SCELEY PSM BERY | FR WIMC PSM, 3237 i MDAWF
BRI F WIMC PSM BRI R fp . BRAIER R
BT BT LA R DR LAY O R S R o
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£ MDAWF BERI 558 T v LR IR i 7 ok
ViR R TR FF R 8 V5 B i 50 B 8 BB B 1)
e BRI

(1) B3 BRiE VBN MDAWF JTEXR,

) MBI TERR, FLEBMMM L Un-
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(3) Fe MOT R R BRI B X B M55 4R seript, #5
318 seript B, Tl NoScriptException , 3f # Hr #%
e,

(4) ¥ 55 r {5 BA% A ScriptEngine

(5) 047 Script LABRAR XY R A PSM JTCEXT R . #&
it B R AR EURASMT, WA Transfomra-
tionException , 3 63

(6) K56 HATE VTR MDAWF TR R R BH
HEMEMTENR. SRNE MNEELERA) ~
(5) AR TR X RFEH, R HR TR E LR W
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(7) ElfEEE % 4 i WIMC PSM TR M4,

2.2 HREBXRTREROFER ‘

%2 J& MDAWF 5 WiMC PSM #LEITCE X [ 56
RE,

% 2 MDAWF 5 WIMC PSM s} &2 £ %

MDAWF JiLE WIMC PSM 0 &

Package Package

ExternalPackage ExternalPackage

DataType TypeDeclaration

Process WorkflowProcess

Task Activity which contains Tool/Route implementation atiribute
SubFlow Activity which contains SubFlow implementation attribute
GroupTask BlockActivity

Role Participant

Application Application

RelevantData DataField

Transition Transition

Ll Package TCEF ¥ & WIMC PSM Package JG &
R R KRN
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. ¥ PIM Package JT & 0 version, vendor, creation-
Date , description , documentation . prierityUnit 5 costUnit
B Y Xt W & PackageHeader J& 1t P ) XPDLVer-
sion , Vendor , Created , Description , Documentation . Priori-
tyUnit 5 CostUnit @,

@%t 37 PSM Package JC & H /) RedefinableHeader
BYE, ¥ PIM Package JG & Y author, responsibles 5
publicationStatus J& 4%t i &£ RedefinableHeader J& {4 ¥
A9 Author Responsibles 45 PublicationStatus J&

@ %1 PSM Package JCE H A Script &, ¥
PIM Package JLERY script JBYEXT I 2 PSM Package 1Y
Script J& ¥,

@®% 37 PSM Package G & F #Y ConformanceClass
BYE. ¥ PIM Package JTUE Y conformanceClass J& P X4
J% 2 PSM Package R ConformanceClass @1,

(4) [Elf% PSM Package JCEXTR o

3 PSM to XPDL iR BI$E 5

3T B WIMC PSM 7= 4 XPDL T4E W8 E XX
14,3484~ PSM ST R E L T W E SOBRR, R F 4
ETHASHNEWAER, BEFERNSSRENH
R, MEIAE BN ESATH AN S BT R EEER
BB AR, FEER P, L <" HEBEELL% >
HERFSRRNEHEREL, BIIN Activity STTR KR
WMTR:

<Activity Id=" <% =attribute (" 1d" ) % >"

Name =" <% = attribute (" Name" ) % >" >

<Description><% =attribute( " Description" ) % ></Description

<Limit><% =attribute (" Limit" ) % ></Limit>

<% association ( " Choice" ) % >

<Performer><% =attribute( " Performer" ) % ></Performer>

<StartMode><% = attribute (" StartMode" ) % ></StartMode>

< FinishMode > <% = attribute ( " FinishMode" ) % > </Finish-
Mode>

<Priority><% =attribute (" Priority" ) % ></Priority>

<% association ( " DeadLines" ) % >

<% association( " SimulationInformation" ) % >

<Icon><% =attnbute( " Icon" ) % ></Icon>

< Documentation > <% = attribute { " Documentation” )% > </
Documentation>

<% association( " TransitionRestrictions" ) % >

<% association( " ExtendedAttributes" ) % >

</ Activity>

WIMC PSM =4z XPDL TAE IR AR E L3/ 055 #:

BN SEV PSM BA TR, ERED TREME
RIS PRI B SCRAR , HK AR b s A5 38 4 1 45 B LA
TR MREEEREE L YRBGED RS,

BR4ei=A: X4 i 19 XPDL TAE i e 30, Hig b
W .

(1) BUiB 6y WIMC PSM TTEN R,

(AR RBER, 2 XEH R e, W
# UnknownTypeException , 3 A3 &4 #t ,

(3) BUS U E X R E SCBAR . 5 o X R AR
S, U4l 4 NoTemplateException , 7 P sk

(4) BT SO R MBAR X o

OB AP FRAHEIWE R . EER M
B, <% - % > R FR SR HE R

QA EKHMBERIER . ITHIWERA
USRI #h , —Fh k<% = attribute ( name ) % >, Fo 40 38
F R AR X RR L, BRTEVBITTE WENEHE
B3 B, B 1B Bl <% = attribute (“1d” ) % >HIHIR,
MU ERHRTEN d BHRBER., 5—ME<%
association( name) % >, JL AL B 7 N2 B AT TR
FEA B EBER NS, L REE SR TE,
REEHEPRQ)BERGA),

(5) BMEMRITE R,

4 BFkH

Xf#ET MDA I TAERBAREXL T HMHAE,—
MATHERBARIAS, HERETFEL SRIETE
WAZH PIM 5 PSM LAY ; 55 — R AU 5 0 50 9 I
RN HES T/ERE PIM 55 PSM RS )
meta~model Pl B & X TAEGH R PIM to PSM 5 PSM to
Code W IR T, B ARLIBERIFE BB X AR B
FER Java FETRITT B SHBRE, BARRE
FRANWAEFRT — B FITRTERBRIEX
R MR B AT AT, BHRR AT IMI(Java Meta~
data Interface)' "’ 31 WIMC XPDL Compliant ) THE
MBF EERNRBRPITIHEE . IMLZ Sun F 2002 4
B —A APL, T Java FAKNARBFFRSGX
#: meta—data 19{Z 8., H F OMG §§ MOF 5 XMI #5 %
EAMIET meta-data W L E5FFMHE R, IMI BRI
X EHRAER BT APL (2R,

E-Order &— P AbH B FIiT R TERE, ikt
HITHE EOrder WA KB E F 5 G B Credit-
Check F Ui 2 , 4b 2 B 32 $% 9 FillOrder F i #2 4 Ao
B AR FEE R MDAWF X E-Order T fF 72 2
17 PIM 24, B7—1 44" sample workflow process”
f¥] Package , 3 7E H 9 # 57 =1 Process 43 L% EOr-
der 3 & FillOrder F i 2 5 CheckCredit I #2, $£
FH 7 4 N DBConnection ) Role il FH#5EE . B
B AN AR 3L R Y DataType : T BAR A5 285 Orde-
rStatus {5 PR 285124 R CardType {5 A& B JSAY Cred-
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itlnfo 1T BT Order, 22 J5 43 B H-%F EOrder =W 2.
FillOrder i #2 5 CheckCredit T BT ERE, 7
St E-Order i =i f8 PIM @ 2 J5, R H PIM to
PSM #ERUER AR P4 PIM ¥ # WIMC 9 PSM, 7]
FH WIMC PSM to XPDL %% %8 5 7= 4= X i iy XPDL 3
5 U T B

<? xml version="1.0" 7 >

~ <Package xmins =" http://www. wime. org/2002/XPDL1. 0"

xmins:xpdl=" http://www. wime. org/2002/XPDLL. 0" Id="
sample workflow package" Name="sample workflow package" >

— <PackageHeader>

<XPDLVersion>0. 2</XPDLVersion>

<Vendor>none</ Vendor>

<Created />

<Description />

<Documentation />

<PriorityUnit />

<CostUnit />

</PackageHeader>

— < RedefinableHeader PublicationStatus =" UNDER _ REVI-
SION" >

<Author>WU Ling</Author>

<Version />

<Codepage />

<Countrykey />

<Responsibles />

</RedefinableHeader>

<ConformanceClass GraphConformance =" NON-BLOCKED" /

— <Seript>

<Type>javascript</Type>

<Version />

<Grammer />

</Script>

<ExternalPackages />

— <TypeDeclarations>

- <TypeDeclaration Id =" DataType0" Name =" OrderStatus" >
- <DataTypes>

<SchemaType>

- <xsd:schema

xmlns : xsd =" htip ;//www. w3. org/2001/XMLSchema"
elementFormDefault = " qualified"
attributeFormDefault = " unqualified" >

-~ <xsd:element name =" Status" >

— <xsd:simpleType>

— <xsd . restriction base =" xsd ; NMTOKEN" >
<xsd: enumeration value =" ValidData" />
<xsd: enumeration value="InvalidData" />
<xsd ; enumeration value=" Accept" />

<xsd ; enumeration value =" BadCredit" />

<xsd ; enumeration value =" OverLimit" />

<xsd; enumeration value =" BadDataFormat" />

</xsd ; restriction>

</xsd; simpleType>

</xsd ; element>

</xsd ; schema>

</SchemaType>

</DataTypes>

<Description />

<ExtendedAttributes />

</TypeDeclaration>

- <TypeDeclaration Id =" DataTypel"” Name=" CardType" >
— <DataTypes>

< ExternalReference xref =" cardType" location =" hitp://

wfmc. org/standards/docs/xpdl_sample/orderschema. xsd"

namespace =" orderschema/Order" />

</DataTypes>

<Description />

<ExtendedAtiributes />

</TypeDeclaration>

- <TypeDeclaration Id =" DataType2" Name =" CreditInfo" >

~ <DataTypes>

<ExternalReference xref=" CreditInfo”

location = " hitp://wimec. org/standards/docs/xpdl _ sample/

creditService. wsdl" namespace="" />

</DataTypes>
<Description />
<ExtendedAtiributes />

</TypeDeclaration>

— <TypeDeclaration Id =" DataType3" Name =" Order" >

~ <DataTypes>

<ExternalReference xref ="" location =" http://wfme. org/

standards/docs/xpdl_sample/orderschema. xsd" namespace="" />

</DataTypes>

<Description />

<ExtendedAttributes />
</TypeDeclaration>
</TypeDeclarations>

— <Participants>

~ <Participant Id=" Role0" Name="DBConnection" >
<ParticipantType Type="SYSTEM" />
<Description />

<ExtendedAttributes />

</Participant>

</Participants>

<Applications />

<DataFields />

<ExtendedAttributes />

<WorkflowProcesses >

</ WorkflowProcesses>
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