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Translating Colored Petri Nets Collaboration Model to BPEL
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Abstract The business process execution language for Web services (BPEL) provides a powerful technology to aggre-
gate encapsulated functionalities and define high-value Web services. While being a powerful language, BPEL is difficult
to use. On the other hand, the colored Petri nets (CPNs) allow for the modeling,analysis and verification of Web serv-
ices. In order to build a bridge between the CPNs collaboration model and the execution of the business processes, the
CPNs based approach for process-model driven deduction of compatible BPEL code was presented. At first, the CPNs
collaboration model was transformed into structured workflow net (WF-net) model. Then, the WF-net model was

transformed into the BPEL code. At last, the case study of repairing telephones was provided to illustrate the applica-

bility of the transformation algorithm.
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CPNs X MK “BAIET”. Hik, ANT/REEEST (Fm
CPNs) Bk % W #4715 5 BPEL BB 2O EH .
Petri MAEXMERLE X W .
EM 1 (Petri net)
—AN=J64 PN=(P, T; )& — Petri net, 4 H{{%.
(LPNT=9;
(2YPUTH#0;
(HFS(PXTYUTXP) (“X”HERRBD;
Wdom(F) Ucod(F)=PUT,HH.
dom(FY={z|3y: (z,y) €F}
cod(F)={y| 3x: (z,y) EF}
B30 F 8@ SO AR,
Her P T 43380 PN BB (place) 42 AR iF (transi-
tion) £, F i % & (flow relation) ,
FEX 2 (WF-net)
Petri net PN = ( S, T,F )R TAEFH M (WF-net), ¥ H
{1—%:
(1)PN B —ANBEFT (source place)i€ P, {#i18 i =;
(2)PN H— /MR (sink place)o€ P, f#i15 0o=;
GBIV E e PUTEHB TN Blo W—5&KHAEE.
EMX 3 (Coloured Petri Nets)
2=(P,T;F,C,I-, 1+ M )R HH & Petri M, 4 HAT

(P, T :F)R Petri M, Br R 2B EM ;

(DC: PU T—=p(D),p(D)NBIEE D ZRER
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prHoNE (id:pht, e, repn, ok} (id,pht, emr, repn, ok}  (id,pht, err, repn, ok}

(addATE(id, ["Analyze Defect”,TASK~*Analyze'], ["start" EVO~*Start"], calculateTimeStamp(), [r,ROLE~"Test

(rxy.t1,02)

registration | | start analyse |

(id, pht, 0, 0, false @ +discrete(0,2400}

PHONE (id,pht, err_f{pht},

repn, ok, (rx,y,t1,t2))8 +discrete{t1 t2}

R

(rxy L2}

PHONE_R
generator
(id,pht, err, repn, ok, (r.x,y.t1.t23) PHONEREPCRT
. 17id PHONE - complete analyse p<-
60} id,pht, err, repn, ok}@ +discre (id,pht, €)@ +discrete{15.50}
T input (id,r,pht,err}:
output (%
action
start simple repair (addATE(id, ["Analyze Defect”, TASK~"Analyzp"], ["complete* EVQ~"Complete"], calfulateTimeS{amp(), [,ROLE~"Te
. (XX 20 3] {id,pht, err)
05,74+ (id,pht, err, repn+1, ok,(rx.y.t1 t2 )@ discrete (bl 42}
6,5,15)++
/8,10,20) PHONE_R (id,pht, err, repn, ok} A input (id);
tput ();
rx,yt1) . . inform user :;,‘;l,j, v
SOURCE_PER| (id,pht, err, repn, ok, (rx,y.t1.42}) (addATE(id, [*Inform User" JASKA“Notdy"], ["complete” EY:
[SYSTEM,ROLE~"System"], [1):
complete simple repair | input (id);
[repn<3 andalso ok=false] g”:‘;:t 0 {id,pht, err)
R [err>=5] {2ddATE(id, ["Restart Repair"], {"complete” EVO~"Canplete"],
repn, ok} \ restart repair calculateTime Stamp (). [SYSTEM ROLE~ "System"], [1}}
;} start complex repair b

19,120,204 (A1)
'7,12,10,20)4++]
'12,12,40,50)

(id,pht, prr, repn, ok, (rx,y.t1,t2 @+discrete(t1 17}

(id,pht, e, repn, ok, (r.xyjt1,t23

complete complex repair

(id,pht, err, repn, rep_ok(dmx.y})

PHONE

(id,pht, er, repn, ok}

PHONE_R

(id,pht, err, repn, rep_ok{err.x.y}}

PHORE

(id,pht, err, repn, ok}

PHONEREPORT
Testerl® 1,

e

17 ("Tester2" 1,
{id,pht, err, repn, ok} 1 E Tester3” 1,

"

e

. "Testerd",1,:
(idpht, erm) Tester5" 1,

Teiters L

archive repair [[id«=1000 andalso (ok=trueforelse )
SOURCE_PERF

id,pht, err, repn, ok}

input (id,repn,ok};
output [};

action
(addATE(id, [*Archive Repair", TASK~[ Archive®].["romplete” EVO~"Ca
calculateTimeStamp(), {SYSTEM.ROLE™ *System"}{ ["numbeRepairs™,

+diserete(t1.42) "defectFixed”, DATA~"Nominal", BooltoString(ok]]h:

{id,pht, err, repn, ok}

PHON
start test ———O—-} complete test ONE
input (id,r); {id.pht, e, repn, ok {r.x.y.t1.t2)}8 +discrete(t1,t2} (ry.t1t2) )
- output () id,pht, err, repn, ok, [rx.y.t1 2}
actn Blpht, em repn, ok, (xr A2 (o vy mie) _J

(3ddATE(id, [*Test Repair*,TASK~"Test"], ["start" EVO ~*Start'], input (id,r,0k,repn};

Bl BEREFINE G Petri ALK

colset UNIT = unit;
colgat INT = int timad;
colset BOOL = bool;
colset STRING = string;
colset ERRORTYPE = int with 0..10;
colset NREPAIRS = int;
colset RESOURCE = string;
colset SOURCE_PERF = product STRING * INT * INT * INT *INT;
colsat PHONET = subset STRING with ['T1", "T2", "T3");
colset PHONE = produck INT * PHONET * ER.RDRTYPE * NREPAIRS * BOOL timed;
colsat PHONE_R = product INT * PHONET * ERRORTYPE * NREPAIRS * BOOL * SQURCE_PERF timed;
colset PHONEREPORT = product INT * PHONET * ERRORTYPE timed;
colset ERRT1 = int with 1..10;
colset ERRT2 = int with 6.. 10
colset ERRT3 = int with 1
colset AN_TEST = subsat. STRING with ["Tester1”, "Tester2", 'Taster3”, "Testerd”, “Testers", "Tastart"];
warid, x, yE1E2: INT;
var repn: NREPAIRS;
var phone: PHONE;
var pht: PHONET;
var err; ERRORTYPE;
var ok; BOOL,;
var r: RESOURCE;
val SYSTEM = "System”;
var tester: AN_TEST; .
fun err_fi(t:PHONET) = if t="T2" then ERRT2.ran{) else ERRT3.ran() ;
fun err_f(t:PHONET) =
if (disrete(1,6)<=3 orelse t="T1") then ERRTL.ran() else err_ff(t);
fun rap_ok(arr:ERRORTYPE, x,y:INT) = i (disaratalx.y}>=arr} then trua elsa faise;
val FILE = "log/repairExample”;
val FILE_EXTENSION = “.cpnxml*;
val SUPER="http://www.ip-super.org/ontologies”;
val EVO=SUPER~"EVO#",
val TASK=SUPER™" 'TASKI H
val ROLE=SUPER~"ROLE#";
val DATA=SUPER~"DATA#";

K2 BAE REWER

3.2 HER Petri MMERRERA LG TERMER

7E WF-net ) 25 7F 2R 16 37, FE BT R /R X S 75 3 40
B7.J5 B &/ (pre- and post-conditions), WF-net & —/~#i A
FERT @ M— N ERT o 2 HF WEF-net R ML EE, Y
EHATEREEWEM RGN SRR, i— B b Rk
T, RS MER, Bl WF-net i TR B £ A,
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WF-net 2BAHE ER HHMELET EHZH Petri
net, F LB RN AR, SR, AT LLE R WEF-net 48 53
WEA , e ok Ak CPNs, bk Efh% CPNs BBERIT . /i
3K CPNs Myl 454 .

J T P=4 BPEL #ARIS, FER LK) CPNs R
W5 WE-net 88, 53X 7T LU i % CPNs MI3E,
WA THERRIHR, B3 RERE 1 PR RER
T 6 Petri IR T S5H 0 THERIR .
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FHE 2 P REE L4 E 3§ WE-net # BPEL
RAS, B, BERE KA SEQUENCE 454, H 3 i &
K SEQUENCE %#4 S 7] LASr 5l — M 1T o5 AU, 3 HiE
S ¥4 iy BPEL A5 (B, JRF 35 317D 35 0 B A0 R 9 B e A8 5T
ts. B 3 FHE—INFLEH B E T Registercomplete, Ana-
lyzeDefect ( AnalyzeDefectstart Fl AnalyzeDefectcomplete) £
B, FAT 13 AR IE FragmentOcomplete F# X M 85H. £
Hh, B T BRF S50 5 7= 4 T = 4 L i 2 iF Repair
(Simple) , Repair(Complex) # TestRepair , £33 iX $£5#h
EREBRERINFEMT . 5, RIMEHZET Repair i
A 3T Repair(Simple) 1 Repair(Complex) #H f% #) 43 X 4544
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JFF 4544, AR, ERBAIRUF 454, R AT AL Frag-
ment5complete HHIXMRFE5H . & 3 R/ (LI #0143 24
HJa &9 BPEL /AR A BoA LR SR, 2r ATV B 1 06 88 2 F

B 4P RR, EE 2 PREFA S ER IS B9 “exprl”
ﬂ:‘[]“exprZ”o

Analyze Defect Repair (Simple)
O Register O Analyze Defect Analyze Defect Inform User Restart Repair] Repair (Simple) Repair (Simple)
complete start O pl 1 compl complete start ~O* complete
Nl p
1" Repair (Complex) Test Repair

epair (Complex Repair (Complex)
start complete

Test Repair Test Repair
start complete

E 3 FHIEHE G Petri MK TR KN

#HH 1 HBt FragmentOcomplete
{sequence name= “FragmentOcomplete”)
(invoke name= “Registercomplete”/>
(invoke name= “AnalyzeDefectstart”/)
(invoke name= “AnalyzeDefectcomplete”/>
(/sequence)
%8 2 F Bt Fragment5complete
(sequence name==*“Fragment5complete ”)
{switch name=“Repair ”)
(case condition =“decision = &quot;exprl&quot; ”)
(sequence name= “Repair(Simple)”)
(invoke name= “Repair(Simple)start”/>
({invoke name= “Repair(Simple)complete”/}
{/sequence)

(/case)

(case condition =“decision = &quot;expr2&.quot; ”)
“Repair(Complex) ”)
“Repair(Complex)start”/>
“Repair(Complex)complete” /)

{sequence name=
({invoke name=
(invoke name=

(/sequence)

{/case)

(/ switch)

(sequence name= “TestRepair ”)
(invoke name= “TestRepairstart”/)

(invoke name= “TestRepaircomplete”/)

(/sequence)
{/sequence)
Restart Repair complete
O-PlFragmemO complete »()-»| Fragment5 complete

Inform User complete]—bO—blArchive Repair complete}-bo

B4 RIBF F sy X 2505 i TAEH M

B4 8 THER M B A 4 LLEE T Fragment5complete F+
¥4 AFE ArchiveRepaircomplete 55 ) WHILE 1534589, 31X
MER T LIS R g 58 3 FiaiiA i WS a3
iE RepairTestcomplete, H A, BIFTHEHR BRI H KRG EH R
“expr3” AW R exprd”, #it WHILE £5HJ5 8 TAEWR M
WE 5 fim.

{48 3 K Bt RepairTestcomplete
(sequence name== “RepairTestcomplete ”)
(invoke name=“Fragment5complete "/
(while condition="“expr3 and ! exprd”)
(invoke name=“RestartRepaircomplete /)

(invoke name="“Fragment5complete”/>

{/while)

{/sequence)

(O—»{ Repair Test complete ()
Fragment0 complete - Archive Repair Test
O-»{ Inform User complete

B 5 ik while FEFRE5H IR 80 TAERM

B 5 Br/R R TAEW MR IFAT458, AT LABR S BPEL #9
flow 4544, B X1~ F ¢ BPEL (RIS SCBR A8 T .
EH¥ 4 FBK BPEL 1B

{flow name=“complete”
(links)
(link name=* FragmentOcomplete _ RepairTestcomplete ”/>

(link name=* FragmentOcomplete _InformUsercomplete”/)
(link name="* RepairTestcomplete _ArchiveRepaircomplete”/)
(link name=* InformUsercomplete_ ArchiveRepaircomplete ”/>
{/links)

( invoke name=* FragmentOcomplete )

(source linkName = “ FragmentOcomplete _ RepairTestcom-

plete />
( source linkName = * FragmentOcomplete _ InformUsercom-
plete””/>
({ FragmentOcomplete ))
{/ invoke )

(invoke name=* RepairTestcomplete ">

(target linkName = “ FragmentOcomplete _ RepairTestcom-

plete ”/>
{source linkName= “RepairTestcomplete _ ArchiveRepaircom-
plete”/)
({ RepairTestcomplete )
(/invoke)

(invoke name="* InformUsercomplete ”)
(target linkName = “ FragmentOcomplete _ InformUsercom-
plete”/>
(source linkName = “ InformUsercomplete _ ArchiveRepair-
complete /)
{/invoke)
{invoke name =

“All”>

“ ”

ArchiveRepaircomplete ” joinCondition =
(target linkName="* RepairTestcomplete _ArchiveRepaircom-
plete”/>
(target linkName="* InformUsercomplete_ArchiveRepaircom-
plete />
(/invoke)
(/flow)
8 4 6 451 88 T 85 Hifk 2 B 8 BPEL U5
MITAERMEE. #RERAHERNTIERMASHE —ITE
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iF complete, Bi % 4~ #2 9 BPEL {2 18K complete, K
L FRAT R L 84 35 A% T vk T LU T4 O S e O T I G
BPEL &R 5.

0 0
Kl 6 BT (low) ik — NET R M TERM

HHIE AXHNTH G Petri FMPMERZRH BPEL £
BB, |5 184 f Petri M PMEERI I 5EH WE-
net B ;45 8 F T 49 5 4 WEF-net BB T4 B BR
¥r#EH BPEL RRBHIASTE

ERBITR TE AR EE, H R ELR s
RIFESR, AN TR B 7 64 Petri W BMERLRY 8535 2853 43
WrfIfifb 2 5 IR IE A M & Petri MPMER BB #4544
WF-net BR; £ 5, S T WE-net #2711y BPEL {8 sCH,
BRT BBk A%,

T EER HIREr= 4 R 5 4 # BPEL 408,
A 4 R Z5 0 5 S5 (B, IR (8 FR R R Ab 345 # i
RN 8LRIAY BPEL £5H)) .

RFKH TAEHTI AR B A B S E BERF R AE,
ETE M WE-net BERIF# 0 BPEL A5,
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