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Research of Translating UML Activity Diagram to Petri Net

ZHAO Jun-feng ZHOU Jian-tao XING Guan-nan
(College of Computer Science, Inner Mongolia University, Hohhot 010021, China)

Abstract Because Unified Modeling Language lacks formal semantics, the dynamic analysis and verification to UML
based model are difficult to carry out. However Petri net not only has sufficient and rigid semantics, but also is equipped
with precise analysis method. Comprehensive usage of Petri net and UML can efficiently improve the comprehensive-
ness, consistency, accuracy and completeness of the software model, The translation rules from UML activity diagram to
Petri net were proposed. Then a translation tool called APConventer was implemented for translating activity diagram to

Petri Net Markup Language. Activity diagram can be translated into Petri net and expressed in PNML effectively by the

Vol. 41 No. 7

usage of the tool,so the UML model can be analyzed and verified better.
Keywords UML, Activity diagram, Petri net, PNML, Transformation rule
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FEEE MR ERWER, 5—EBIET UML # k8
ZRATLARMNBRNERZRF. EA-MEXRT. 5B
FHRE R KB EREANERES  EMATRETRE
TR A B AR EAR , LR T R IR B4R
FreEdR, HFEFAXRAIARLENREER. ATHT
UML 2¥ R, KiF s B AR R AL AL, HHIEX
FRA A ARE S R, 5L R IS S X RS LU
Xt BT R U AT 30 25 1 434 AN BRHIE , B ik UML B9 R 4k H
A ANIRE B Gi

Petri M2 —MEXLEBIET . TR ERFEHF
H FP  HRERHE, F e AR BER AN EE TR RN
AHEMTR, EREREB %K C. A Petri F 1962 %
HAE 0 A B SWLE )P KB H A 78 TAER R H
B MEHNFERREHNEES BRI NATE.

TWABHFE UML B R EG T KA 8 X5 BY Petri R #H1T
S SWIER MR UML BMABAFHW AR TFB. BRI T
UML ERIERIRIF T Z B, EHS FEB T —
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PEFF R R P SRR AT AR AR AR R AT AR SR R R AT
A — GRS B 7= A AT AT SCREAL Petri M LA R A0f %
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SCRRL6 )48t T UML RS e B 1 54 42 Petri AR RSB
8977 SCRRLT R th R R L B UML RS E A E
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BlIFeti g Petri B B ¥k ; SCBK[ 121764047 UML2. 0 B 7 /&
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Net B BUB TR B8 0 A 200 U R AL T 15 3B e %
BHN, 3 BUEB] T ¥4 J5 Petri WAL 5 BRI H) S M
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BLAIZEATXT B 47, 88 th T Bt iy UML2 B 7 B B Petri B
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BT R B N L B, B 5 SR B T A AT A s
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UML 7 sh B R AR S LA — 28 4, R LS b 55 5 2
TR, iR — N M A G AP RO PAT B 8 L ik
— kB AN R (HS5RAEEK B #E — 2 2
1, 15 B £ B H BR 1R 301 (AT 89 TAE A 3h) Roxd
SURSHEMSR . YREPHIEFEITRRTERH
KSR BT wE A B, 1530 B iR s R b 3
KRB EEEB BT — BB 3F BB R 4T a4,
UML &S EER R E NS B ERMR PR EZEM,
14 ShE AT BE R ARE N %5 BT & R A T B .

A # G S E R AABT R R 3 LR PR ST 2
B, B, ORI7 L 2 A ANRE UML & 3) B i 5
3 PEPA RIBFH#E4T T 4047 . HER X e g B . A K
ARG AL LA Bt BE VR4S, SCER( 1813408 UML &
B Petri MIBBBGAETT THTS . R BB -PERRITAS ,
BRL3 TR T & B PR RUST R BN SUHEML Petri I i35 41
M BB, XS EREN T MR RN, B
AR R H B TRK LI, REE RSB K T %
HL B

3 TEBIEE Petri P HYERMNY

1 3 S 1R RV SE B v BT SE ALK A LA B R 11325 5% o4
BHAAEL, Petri MBI UK 75 7T AR B 7T BRIZ AT
P Ay Bt 15 S AN Petri B2 (] —Fh B ARAVBRGT LR .

& X HE BRI FN Petri MERIST R B0F BN K 5 2 B b
AR TR B MR Y Petri N 85T, AR5 AR E S E
RIS Z 6] TR X RIEFH S 1 Petri W BITIEHRE K , UAT
LUEMRSE# Y Petri B, Petri M RARERSWERL S
—> token, il K BN RFEMIBIT .
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B A E —A token MEFT, I THEREFTE . BHR
SHEBR—TERWES, BT —RERATBET YR
P BN AR SR B9 (8] 3, TR IR SR A TT LA R A R
4, SHHANmE 1 pis.

B 1 AR ZS (start) Bl Petri P A0 M|
3.2 13RS (final)
EHEPHEUERESEBETEHRBHER, B—1 8
IERE AR R A B R — AR, Bl in & 2 B

N A

B2 &IERE (inal) B Petri B 155350581
3.3 i&h(activity)
TS E FEE SRR — A EEIEAE AT, IERH T Petri
P e 9 28 S w9 R — AN SR RO BT B G AR AR B e
LIRSS A — AT, T BRIE Petri AR, 0 T
ARG N FR I BT LA B BT 22 T A IR . S
WA 3 B,

W E
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B 3 &3 (Activity) ) Petri ¥ (%5 850 Y
3.4 I (transition)
EHEATENTBEETRZ MM LLRFTLERRTE. B
I, FEAFE BN o, SRR W EE T AR Z AR, P
T UML & o, B = mE k. T LR IS sh B S 30,
WHTLARARZSBNIE B, Bk, 7 Petri ) B3 3 9K 89 )& o iR 91
EEERORE . FBENmE 4 FR,

— ) —

Pl 4 5% (Transition) 3} Petri MB35 831 0

3.5 EHME % X (decision point of action flow)
3.5.1 #h4 ik 4 £ (branch)

EESE P SR RRE S~ ES R, D E#EATF
—ABhE, T — R BB VR R Sh A 18] B0 36 0 B B — 41~ 3h 4
WL, A 5 Fras.
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B 5 UML2 0 EsiEsER

B 5 hSIERRIR P BT AT sfE Rt al LI &
4y 3% (branch) #1437 (merge) , 7 UML2. 0 h AN £
AREERBIRR SR, IMERBH—0H— A ERFA
FAHEBANEIFNERR. SOEFHERREE -1/ R
FiAA, EXRFRXEELFH. WA XERRNAERT
AW REE, BRI SHERA TR RSk AT T £, HE
A3 ERARIRFRR N ER  RSEREB RIS R 3,



FEAFHAN A L K5 315 W AT PSRBT IR S U O
Bt SR RIRIE MR LB . BRI an A 6 B
Ro

e—
L | |

W R WHET
B 6 BERSHE (branch) | Petri KI5 L0

3.5.2 #h4k kA3 (merge)

SMERL AT LA AR 43 3, 443 AL TT AR R 2 AT 5
BH#TEH. IMERM—EHEREDRE AR
A—A-BFF I .

EAREHBIRN P EMEROSHBN IS EH45XM
1% B 8RBT . — 3 & R AR A B B & AR S 1Y
. FHEHANE 7 fis.

i

B 7 EWAIH (merge) B Petri BRI FEHALM

3.6 FHZ =% (parallel control flow)

EEE P EHR AT LIRS, £ UML2. 0 SL7EF
FE&FREFRAFENST. HIENFRSEEFHHLE
B 53 22 (Hork) FNC & (join) , AN 8 B .

BV

BH YHiE

®

E 8 UML2. 0 iEshEH K165

3.6.1 %X (fork)

UMLZ. 0 3, i& S B 40 & i — AT H K PR %
7R, HA SCR B —FERIR A B A SRR, X
BRI AT A ZBAT.

MRS R BIEE X FEARFRMN b 57 B i g —
APERT — A AEAE LA e — % el FE B 48 I B 9K, FE AR
e 9 FriR.

L
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B9 48 (fork) 3 Petri M f55H H0 1)

3.6.2 C4(join)

EHEN—MLEERIREHAEH R~ EFF
EHF. CEERTEENHRIEHRESER, 76
RN SRR R R AR ST H B BTA B3 A S AR
BIRX B, G PTRIOT MM . 15 BB vh 2 & Ah A
EHR B S THEALSHERIREE .

RIEIC & B BIEIE L TEARFE AN b T B BT s
A A B B BT — AR I A B AR DL G S BT 2
CEZETH. FRMM A 10 iR,

JTL=:>

® 10 L4 Goin) B Petri M g%5 5 H0)

3.7 kil (swimlane)
HFESEPRRERSHRESTNEINFR, TR E
FEARNETE S E M BEAT B IR e AR o, AT LUK A 3
FRTKENEERRNENNEE, ERAXEESEITH
BT vk IE R LA 2R .
3.8 It& ISR (object & object flow)
FEHEPHNREAORE N Z AR AR HXR,HF
BB UARRMRE. BANER—-BENEW, T
AZEASE B o, i S B S S PR AR . S 0LRIRS , RI#E R T
PHIE Petri B RIHIRG, 30N T R 4G5 TR AR TE A B B B AR
FRE. BN 11 Fw,

HRAERE

)

V3 3

WX E

B 11 345 (Object) Bl Petri By H 4L M
TEBE P RN SRR R X R AE S, 72 UML & 3
B B ET kR RR , UK ALK TR . 7E Petri M,
EMRAMFHAERI . SEBMLL N T AR5 E &
HIETESI BN R G R X RBIE S, Fe¥ /5 MEE T 7E
BEFRIEEE . HERNanE 12 iR,

——)

B 12 X5 P (Object flow) B Petri 4 a5 M)
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4 APConverter ¥ T Bfigit 53]

LR X UML #3474 3 80 iE o, 2
FEIBBEE ISR, X £ UML BET RPEY
UML 8, RE . HRELRT AR ALK UML #E
#, TRMITER SR BR AR  RIBF U SR 7T
F AT, A A, Petri MRS HERI SO, 8BS, Petr
M ITEFA Petri REIRISCH AT A HTI0E . Bk AL 2R 72
A 13 iR, APConverter SEBUZFER B ME 2 4, &)
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£ HUMLM R 3¢ #

(RBRRANAUMLRS AT H )

F 13 R ERE

4.1 BT XMI ) UML #HE(Z 242 E

XMI(XML-based Metadata Interchange) {# 3" B45iC
EE (XML, AR Fr i FE A P R AT RS B SRR
I, BE TH B A% —2#1E S (UML) LLEARRENE
RAHAETRWNERF R S BE R, it AR T
BRI FRAATIRE. XMI B —Fh Tl indE, 58 &
EEET HAE. APConverter ## T B ) XMI 3¢ {4
®E UML BRME S, B 14 AR XMI 304 4B

ol versions’ 1.5 encoding=* B3I
| <emi:KEL ami:version="2,1% zalns:um)=" H

lng:ani="http://schens. oap, pre/smec/ENL/2. 1
D “false” xui “Visual Paradigs for R eni:ExportesVersion="1.0,0/>
<ami:Extension xuisExtendec="Visue] Paradign for ML">
<projectProperties)
<projectPropsrty name="author’ valus=""/>
{prajectProperty name="campany” value=""/>
(projectProperty name="description’ value="*/>
</projectProperties>
/xni:Extension?
Cuml:Nodel n#as="project” zmi:id=" vwimtuyGADeARIS™>
Cmi:Bxtension xai:Extender="Visual Paradigs for TIL">
<wpualChildiodsls)
Copumiiodel id="uxTR_WyFS_jGuhJR" modelType="TseCasePropConfis®>
(properties)
<property nane="nans” type="string’ value=""/>
<property nume="nodelTyps” type="string’ valus="UseCasePropCarfie’/>
<(property htal¥alus="* name="documentstion” type="htalString’ value="*/>
<property name="paduthor” type='string’ value="Adainistrator’/>
<property name="faCreateDateline” type="string” valus="133T570267020'/>
(peoporty name="palasthodified’ trpe="string” value' 1334856118016/
</praperties)
<vpualChildiode Ret's>
aodelRef value="w]NWyFS_jéahTa’/>
hodelRef value="wxN WyFS_jeahl />
CaodslRef value="exI_FyFS_jGahJs"/>
/vpumlChildiodelRefs>
(opuslChildiodals)
Cvpunlllode) i¢="uxJH_WyFS_jakUn” modeliypes"UseCaseRerk”>
(propertias
(property name="name” type="sring’ valve="Lov’/>
<property nams="node]Typs’ type="string” valus="DseCaseRark”/>
Cproperty htalValus="" name="docusentstion” type="htalStrirg” value=""/>
<property nams="pauthor” type="string” valus="Adwinistrator’/>

A 14 XMI SO H B
4,2 BT PNML i) Petri MERE B RTE

<poal xalne="hito://wey. oMl oxe/version-2009/ srannac/pral ">
<net dd="net” type="http;//wwy. orml. org/version-2009/grammar/ptnet ">
<pege id="toppage” ) (name><{textdpage</text){/nane>
{place §d="P1"/>
<place id="P2"/>
<place id="P3"/>
<place id="Pd"/>
{place id"P5"/>
<place 1&="P6"/>
<place 1&"FT"/>
<place id="F8"/>
<place ig="P9"/>
<place {&="P10"/>
<place ig="P11"/>
<place i&“P12"/>
<place i4="P13"/>
<place id="P14"/>
<place id="P15"/>
<place ig"P167/>
<place id="P17°/>
<place id="P18"/>
<place id="P19"/>
<place id="P20"/>
{trangition id="T17/>
{transition i¢="12°/>
Stransition id="T3"/>
Stramsition id="14"/>
<transition id="T6"/>
<transition id="T6"/>
<transition 44="17°/5
Qransition id="T8"/>
<transition id="19"/>
Ctransition 1d="T10°/>
Ktransition id="T117/>

B 15 PNML X H B
PNML(Petri Net Markup Language) SZ31 T Petri Bi#iif
RIFRUESL, SCBL T Petri W B A T B 2 18] 49 B2 B 2 #:0%),
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PNML Framework £ % PNML &% #) Java S H. FFLL,
APConverter ¥4 T B L XMI 3C #4884 A, 58 it
PNMIL. Famework SCF BARMERI ) PNML & 4. B 15 R
e 9 PNML S8 B ES .
4.3 HHBIREG

Z30W. e i 16 AEitRE ., TAE ISR
%% ConverterAgent, i H 15 B FFHE M0 RAR R, 3 B IR RU B 4
Tk LB A e, IFARRYSC B Diagram 3 11, Wi $E 115 X
T R % B B SE B B convert, BRI T AWM TIES)
FIRER 5828 ActivityDiagram, ¥ A LY BRERH &
TR, R L E RSB Diagram 32 0 AR BRI
BAERIWRE T E R FNTY B, ShEksntyim
BT RY S A B SE BRI &, SR 5 3 5l B 1 N A R 58
UL RIRE S, AT P LA RS S B T ik

MainWindow

ConverterAgent Arc *

-source

fmain) | TTTTOC Aeonvertd
Hinitialize() [+ConverterAgent()
| +setSource()

| +getSource()
| Petr

XmlParser

————— <<#HA>> -transitions
Disgram -places

1
[}
: {+convert()
[}
[}

=== 1 1
1
1 * *

1 T
1 -actNodes
-edges
[+convert()

ActNode *

Transition

F 16 APConverter #it2E

4.4 HHBTRMWIE

HBJEREE Petri MR, R0 PNML XX, TR
Tina 37+ PNML U9 78R40 , SR j0 25 B R IE T4
MBI TR Tina P47, Tina BHET 4 AR TRILE
¥ Petri MR B IEHR R THRKHIEF. B 17 hiEzh
B#ARTHFRFREPITRNAELRE, HPEES X &
H SER D IMER S I ERBTLR. FBRBIH Petr
WIEEIZE Tina # @A BLALBOR QN 18 BT

HAHE R+

@

B 17 UML {EshE-R



B 18 ##13206 Petri PIRE

B triEshE R T A B RE & 5N Petri
FIERETT I BRE AR ESEMRANBEEY SR GHE
H—BE. BSEAMUERE—-AHE, BRI XE
[ E e A TE S E AT N R R E . FHE, Petri W47 L
BRE—E W E, R 5B R Petri M RIREEE B
RIMITAMBRES. Saotixtth, B EER R RWERE
BEM, ATI BB MR R ARG RS, Bl
BB Petri PRI LR H I, T — 4 TAER EIHERIEE B
W47 faT 4k Bt 2 %o 18 B AR BU AT 4 18T, AT [ AS B R A 3
HEFE N E.

BWIF AT afaH UMLL. 0 f9iE s B R
ey Petri FBERY, DIE BB R A R 5 8IE, B &
BRI BB  RIER R E .

EEAMRERAEM L, B THESIEZ Petri N
BOFEBAI 2R SE B T H AR AT R A S AL R A e
By B shs# T B APConverter, @3 MX AP, THEEA R
Hot% 1F sh R 5540 % Petri MISERY, 4 B PNML S, T T #%
B A7 SEBR T & P B A8 R F 5 4 T R AT X AR AL AT
PTFIIE .

A30% UML2. 0 15 sh BRI Petri MR T EK
LM THNERR. A—FHTATUEEFEY R:D
B pE Ry B UML2 o f AR RY, M T 58 £ 1 0t
M R GBI RHAT AT RIRAE s 28 W) Petri W1E h¥% 4
B AR R , AT B 5 b BT fLAR B R ISR AR R B RS RE . B
KEHRRREI N TELH, FHAFEFEFEARFE
PRz FH A .

2 % X W

(1] REH. Petri FF0[M]. dL5 . HLIE T olk i BR%t:, 2006

[2] Campos J, Merseguer J. On the Integration of UML and Petri
Nets in Software Development[C] //27th Int. Conf. on Applica-
tions and Theory of Petri Nets and Other Models of Concurren-
cy(ICATPN 2006) , volume 4024 of Lecture Notes in Computer
Science, 2006, Berlin: Springer, 2006 ; 19-36

[3] Lopez-Grao J P, Merseguer J, Campos J. From UML Activity
Diagrams to Stochastic Petri Nets: Application to Software Per-
formance Engineering[ C]// 4th Int. Workshop on Software and
Performance(WOSP 2004),2004. New York: ACM Press, 2004
25-36

[4] Merseguer ], Campos ], Bernardi S, et al. A Compositional Se-
mantics for UML State Machines Aimed at Performance Evalua-
tion [C] // 6th Int. Workshop on Discrete Event Systems
(WODES 2002),2002. NJ; IEEE CS Press, 2002 ; 295-302

[57 Baresi L,Pezzé M. On Formalizing UML with High-Level Petri
Nets[ C] // Concurrent Object-Oriented Programming and Petri
Nets: Advances in Petri Nets, volume 2001 of Lecture Notes in
Computer Science, 2001, Berlin: Springer, 2001 :276-304

[6] Saldhana } A, Shatz S, UML Diagrams to Object Petri Net Mo-
dels: An Approach for Modeling and An alysis[C] // Proceedings
of the International Conference on Software Engineering and
Knowledge Engineering(SEKE), 2000. 2000.103-110

[7] Fernandes J] M, Tjell S, Jorgensen J B, et al. Designing Tool Sup-
port for Translating Use Cases and UML 2. 0 Sequence Dia-
grams into a Coloured Petri Net[ C]// Sixth International Work-
shop on Scenarios and State Machines(SCESM’07), 2007. NJ:
1EEE, 2007 : 2-2

[8] Bares L. Some Preliminary Hints on Formalizing UML. with Ob-
ject Petri Nets[ C]// Proceedings of the 6th World Conference on
Integrated Design and Process Technology, IDPT-2002. Pasade-
na, USA, 2002:3-6

{97 Eichner C,Fleischhack H,Meyer R, et al. Compositional Seman-
tics for UML 2. 0 Sequence Diagrams Using Petri Nets[M] //
SDL 2005: Model Driven. Berlin Heidelberg: Springer, 2005.
133-148

[10] A&4. UML E#) petri RZE[D]. # & L FRBHE A, 2004

(11] WEE, kIR, i, IUF B Petri ML RNHIR S EH
(0. HHEHL T, 2006,32(6) : 260-262

(12] otEE, 2%, 5KEHE, % B F UML MR Petr i RIBR
SEEHEL] HEHE,2009,26(3):112-116

[13] 2B, BN, £F Petri M UML RESE M B R LER[T]
A E AR K, 2007, 33(2) : 248-250

[14] FEH, M@K UML &3 E B PNML HFH B RS LA
(D], sFFrRF . SR K2, 2009

[15] #xRes, E . UML af FFE R PNML #8085 5L
R KM ¥R, 2011,57(6) :511-516

[16] Arlow J, Neustadt I, UML Fi&E — izt #2 52 FH 1 6] X 82 689 437 F0
B IMI. Oy B3, S8, 63 LR Tl Y it , 2006

[17] Canevet C,Gilmore S, Hillsone J, et al. Analysing UML 2. 0 Ac-
tivity Diagrams in the Software Engineering Performance
Process[J]. WOSP’04,2004,29(1) :74-78

(187 ks, FE%, PRSI —Ff UML 353 B BIEH) Petri I B F 6
BEL1]. RETE ¥, 2009,20(8): 102-106

[19] Hillah L M, Kindler E, Kordon F,et al. A primer on the Petri
Net Markup Language and ISO/TEC 15909-2[J]. Petri Net Ne-
wsletter,2009,76:9-28

{20] Berthomieu B, Vernadat F. Time Petri nets analysis with TINA,
Quantitative Evaluation of Systems[C]// QEST 2006. Third In-
ternational Conference on, IEEE, 2006:123-124

o 147 »



