2011 68 Sr=AZEUHAFEIIES] ==X M7 M=

=z 2011-1-6

UML Activity =29¢] Colored Petri Net B2 2 9]

% ol

Transformation of an UML Activity Model into a Colored Petrin Net
Model

Hyo Taeg Jung*

fo
o

UML(Unified Modeling Language)©] A ~ZE o] sute] 2] mFoz 2ty A& wel e
Al““ RdEo] UMLE %@ itk UMLE AlAES ofe] oA 2ddy 8 4 ey B2e g
S AFstn Yok dF EW A2ES 7)5E JM 2 gl Bl ndys 4T

b

O 71 1=
case B9 9 Fefx RAE 27 Algela 9lon, tollid oA RS A AT
E] R9(activity model)Z} AlE 22 @ (sequence model)° AlF-gte) 53
2AS mddshe g /P Agsita deA glen, d84o] w3 -
= UMLY HE]nE] @S Colored Petri Nets (CPN) % WesheE Wy A M3k &g
=3

Abstract

As the Unified Modeling Language (UML) becomes an industrial standard for object-oriented software
development, many system models have been specified in UML notation. For example, a system can be
described in terms of the functional view through the use case model, the static view through the class model,
and the dynamic view through activity or sequence model. In particular, activity model has more to do with
the subject of the modeling and the experience of the modeler; for business modeling, for modeling the logic
captured by a single use case or for modeling the detailed logic of a business rule. In this paper we propose

mapping rules and a transformation algorithm to translate a UML activity diagram into a Colored Petri Nets
(CPNs).
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setup setup body
Executable
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// identify the transformed node
S LT CheckedNode = CheckedNode U SourceNode;
= 71 - — |CheckedNode| = |CheckedNode| + 1 ;
ADNode = ADNode — SourceNode;
Aohd I xreof 4% 84 |ADNode| = |ADNode| — 1;
e

b } /1 if statement
o = findNextNode(AD); // find next node not transformed
l:é"é‘ n s Z‘ﬂ 74 O]'J—l, Oﬂ X] % CPN JOJ— Oﬂ } //while statement

return CPN(Place, Transition, Arc);

(6) findNextNode& QIEZ 3o =N T4 iz
22 olfde WALolop & g k=
2=}, I3 ME guE|Ee AF
(7) A ==7F gle W 7k (D T (D= W |, (Verify of Inner While Loop)
B 3jsio}, /% Precondition: SourceEdge is a set of edges in AD which are not transformed

into CPN A |SourceEdge| = S, and CheckedEdge is a set of edges in AD
which are transformed into CPN A |CheckedEdge| = C. */

o W3l o = o Hﬂﬂ- o} — while (|SourceEdge| #+ 0) {

o 2= = 8= TargetNode = read(ADNode);

94— - = E'La = = E'La = TransActivityCPN (SourceNode, TargetNode, CPN.Place,
CPN.Transition, CPN.Arc);

o dEES HAFE, ISourceEdge| = [SourceEdge] -1

CheckedEdge = CheckedEdge U SourceEdge;
|CheckedEdge| = |CheckedEdge| + 1;

o 45 ot T | —~ /* Postcondition: S — |SourceEdge| = |CheckedEdge| — C.
s 3| = = Proof:
e e = = (1) On the initial entry to loop:

From Precondition, \SourcengeI = S and |CheckedEdge| = C, and also

/* Transformation Algorithm to translate UML activity diagram into CPN model S — |SourceEdge| = S — S = and |CheckedEdge| — C = C — C = 0.

Input: A UML activity diagram AD = (ADNode, ADEdge), where & S 0, 8 -

(1) ADNode is a set of activity nodes, and consists of a set of object nodes, Therefore, Poslcondzlzon, S — |Sourcekdge| = |CheckedEdge| ~ C is true.
executable - nodes, and control nodes, (2) Suppose that Postcondition is true before a loop iteration.

ADNode = (ObjNode, ExecNode, CntINode).

The number of ADNode is described as |ADNode| = Assume [SourccEdge| = X, [CheckedEdge| = Y, and § - X = Y - C

Then after the iteration: [SourceEdge| = |SourceEdge| — 1, and

(2) ObjNode is a set of object nodes and, consists of a set of pins, activity |CheckedEdge| = \CheckedEd of " 1,
parameters, central buffer nodes, data store nodes, and expansion nodes. thus, S - (X - 1) = (Y + 1) - C, 1§ S - — &
(3) ExecNode is a set of executable nodes, and consists of a set of actions and Therefore, after the iteration, Postcondition: S _ |SourceEd e =
structured activity nodes, |CheckedEdge| — C is true. &
ExecNode = (Action, StructActNode). 8
(4) StructActNode is a set of structured activity nodes, and consists of a set of (3) So long as the loop has not terminated
conditional nodes, loop nodes, and sequence nodes, (Postcogndi&ion A (Sour&eEdge +0)
StructActNode = (CondNode, LoopNode, SeqNode). =S - [SourceEdge| = |CheckedEdge| - C  (SourceEdge # 0)
(5) CondNode and LoopNode have a set of actConds and testConds as guard = |SourceEdge| > 0.
conditions, respectively. B on. = -
(6) CntINode is a set of control nodes, and consists of a set of initial nodes, Aftereach iteration, [SourceEdge| = |SourceEdge] -I.
final nodes, fork nodes, join nodes, merge nodes, and decision nodes, (4) On exit from the loo
_ ‘ h h p:
CntINode = Sthpd;:\i dFmalNodc, JoinNode,  ForkNode, = MergeNode, (Postcondition ~(SourceEdge # 0)) = (Postcondition (SourceEdge = 0))
) ADEdge i Cg's“"? o C)a d ADNode.5 = S - 0 = |CheckedEdge| — C, i.e., S = |CheckedEdge| —
@) ge is a set of activity edges, and connects ode. Therefore, Postcondition: S — |S0ur(,eEdge| \CheckedEdge\ — C is true.

The number of ADEdge is described as |ADEdge| =

Output: A Colored Petri Nets CPN = (Place, Transition, Arc), where

(1) Place is a finite set of places.

(2) Transition is a finite set of transitions.

(3) Arc is a finite set of arcs such that Place N Transition = Place N Arc =
Transition N Arc = ®. */

Main Algorithm: ; 4 . AI E‘E" 0 |A|_=|

/* SourceNode and SourceEdge are sets of source nodes and edges in AD,
respectively. TargetNode is a set of look-ahead nodes in AD. CheckedNode
and CheckedEdge are sets of the transformed nodes and edges. Inscriptions
of places, transitions, and arcs in CPN are not described. */

{ _ -
JADNode| = N; // the total number of nodes in AD H Ao M= 71dsl Al B olAE Edle] 3%
|SourceNode| = |CheckedNode| = |CheckedEdge| = 0;
SourceNode = CheckedNode = CheckedEdge = ®; = 37 > = o =0
CPN.Place = CPN. Transition = CPN.Arc = ®; oA A|etet misgH 7} W duEFe] A
while (|ADNode| # 0) { S 3lo)sl k=3 M= o] = =0 o
SourceEdge = ®; TargetNode = ®; //initialvalueforedgeandlook-aheadnode = T e -1 L= 80“ 1 = Oﬂ o U= 7 ] o= I
SourceNode = read(ADNode); //read one node _ -
if (SourceNode != CheckedNode) { //check if the node is transformed E] H] E] q—o O% J‘jf]jlvg_i E%%l 6’]—9\5}\‘:}- 01 %L?_]_%
SourceEdge = readAll(ADEdge); //read all edges connecting to the node
/I check whether the edges connecting to the node exist or not O ol=] W =1 [ Ie)
while (|SourceEdge| # 0) { = H B L% ]ﬂ (pln number)g} ?_]E =1 OJIJE 1:} E":]‘l
TargetNode = read(ADNode); // read the look-ahead node Lol J’] 3 12 5} e
TransActivityCPN (SourceNode, TargetNode, CPN.Place, ey [e} > al-o i R Z] B)= o]l =
CPN.Transition, CPN.Arc); 0}‘0:1 ]: o}‘uq’ e H:| 7}— T 01‘7 14— e
|[SourceEdge| = |SourceEdge| -1; - -
// identify the transformed edge ?’;] UJ ’;L(ﬂ,l 0] (ﬂ]%ﬂ'.ﬂ% ]Tj 01/‘1 % Xé }\0]' ?_%O]
CheckedEdge = CheckedEdge U SourceEdge;
|CheckedEdge| = |CheckedEdge| + 1; o)1 o =] =
} // while statement ‘]‘:"] X] Lo _IIJE] H] E] q'o] Oi:l%gi—rlﬂ E‘j gul
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#l CPN 2495 CPNTools (glw}=2] University
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ol T)E AMEEte] A4 QEF ujAAA <
%S Zb7F A Byl oM 7t 7% A
4e gela,

41 FH s

a9 89 R i} Mk e Fo
wet Wagowy 19 99 e CPN Zdz

3} do]AdS 98k CPNTools2

u]

2 CPN ML 1o & color sets,
functions, constant values ¢ AXE “d2ls}
il o] % declaration®l] 7]&dF 24 CPN 24
el ole] 2AES AP I8 9 H
T AAHYE dAdHe 117, d9F SHade

“1507, e ‘800" ZFAsIE T 19 100

Insert Enter .
Card Pin Authorize

[invalid Pin]

[valid Pin]
Enter
Amount

Check
Balance

[balance <amount]
[balance >=amount]

Debit Take
Account Money

Show
Balance

Take Eject
Card Card

1% 8. activity diagram= 0| &St o g¢1& ZE2l

d | insert
oz

DATA
1'("11", 150,800) (pa,b;
1111,150,800)|

(piab)

[p<>pinno]

Ausiliary

(psasb)

m—
G; 17 ("117,150,650) .
O )
DATA

ag 10, gk elEE 2T atH

C

4.2 FHget HEH

ag 8lld  duAh wdRE dHsid
Authorize?} @87t BE3sx S A=asih, 1
d 11dM A" AdmE f099"7 dEd A
Auxiliary E#AAZ Ad" Zyolx Cr}
enable¥| ™, 18] 12014 & 4 9l5o] AAZ S

AE0] o] FoA#| ekt

d | Insert
@w{ ]

DATA
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: stereotyped activity, note, OCL constraints,

T d i . . .
g:%mi,@ DA exception handler, expansion node, expansion
5 region 59 94E 1o =M UML 209 o

EE 2ES Xdd ¢ A 2 Aol =4,

Petri Net ©]€]9] AEHAE oz 2 AF

43 EXssE ol 3oM g 3d F ek o5 W LOTOSE UML
Az wgahs vy g A7t A=
Aapc o FAe olZsua & A 1 Aol AT &3] FAH A gkon LOTOS
2 8ol 4 CheckBalance?} Q1% 8% oz dm = F& didel 2 5 vk AlA, & w827}
2w, Folste] we a9 1364 AF oz M duIFS IR Adshs =7
gupaolo] Auuch B A9 Auxiliary EU ot} WhAbE &2 AbgdtE =7h JhEE o
A A3 AZA" Zd o)~ D7} enable ¥H, 19 olefgt ey WS A dgrhd UML HEjH]
4ol A 8 AAAQ olZo] ool = E EHo] ZHXAL gl HAFA ek Hetol
o} A S Foto] Hekd Alolth

d | nsert
@l

DATA
1°("11", 900,800)
1°("11",900,800)|
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