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Object-oriented software essentially has dynamic aspect such as object creation, deletion
and dynamic binding during execution. This aspect makes behavior analysis and tests of
object-oriented software significantly complicated. In this paper, we propose a new technique
of object-oriented software analysis and testing by using Coloured Petri Net (CPN), which
is an extended version of Perti Net, one of formal techniques having the ability to analyze
concurrent behavior. We represent identified objects with coloured tokens of a Coloured Petri
net expressing object oriented software in order to avoid the net-explosion problem. We pro-
vide translation rules of object-oriented software into a coloured petri net and a technique to
analyze and test effectively the net to investigate several behavioral properties. Our trans-
lation technique is tially independent of which language we describe software. As an
example, to show the effectiveness of our technique, we pick up Java programing Language
and translate a specification written in it into a Coloured Petri Net.
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color Int = int;
color Thread = Int;
var i:Int;

var th:Thread;

E1 An Example of CPN
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OO concepts . CPN constructs

Class a set of OPNs

Method (Service) .|. CPN :

Instance (Object) Token with a pair of
an object identifier (incl.

, class name) and an an
identifier of a thread

Thread o the same as above

Attribute(Instance variable) Place

Value (inputs, outputs of | Token with conespondmg

methods and attribute values) | colour

Type of Valnes Colour

Action 5 Transition

"1 Relationship of OO-Concepts and CPN-Concepts -
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: // 0bj.java (super class)

: import java.lang.*;

: public class 0bj extends Threud{

public Obj(char ¢) {
Method(c) ;

public void run() {
System.out.println("0bj.run()");

DO~ bWN

10: public void Method(char c¢) {
11: System.out.println{"0bj(). c=" + c);
}

13: }
16: // ObjA.java (sub class)

16: public class ObjA extends 0bj{
17: public ObjA(char c) {

18: super(c) ;

19 Method(c) ;

20: }

21: public void run() {

22: System.out.println("0bjA.run()");
23: o

}

24: public void Method(char c) {

25: System.out.printin("0bjA.c="+ c);
} ’ * ;

28: // ObjB.java (Initial class) -
29: public class 0bjB {
30: public ObjB(char arg) {

31: 0bj obj;

32: if (arg == ’a’) {

33: obj = (0Obj) (new ObjAlarg));
34: } else {

3b: obj = new Obj(arg);

36: }

37: obj.start();

38: obj.Method (arg);

39: }

40: }

B2 Java7 nZZA0H

BL, ALy FOEIbALYF
ok bh—7 TERT, )
AY o Rk, Java CiXE iR+ EATERT,
31X, AY v F Method D51¥ arg DRH char TH
Y, RVEOERint ChHBZ LERLTWS, Zh
% CPN TRLEODONM, K4Thd, 51%iz. D%
B arg RO T, arg THTUAHF LIS L—RTHS
h3, BY{EiE, Return V' L—XCEXh3B,
In7L—2 L Out? L—RIZIX, f VRI L ADE
BERTHT—L ALy R EHRTHIF—0OMDL—2
UHAD, ORI, 4.2L 4.5THAT S, 5l arg
ORI char THHB, RMUATTRT LI, A VARF Y
A (Instance) £ A Ly ¥ (Thread) & LT ¢har(Char)
DR THF—%2EKT (H6DV7—-HEER), 20k
BIZED, AVRFVALAL Y FEBRIILTER®:
BT EHTRRITR D, HRIICOVTH, 4. 2}: 45T
B’~3,

AY o FOARIT, F U TERT S, K20
aYARF 7% ObiB 2ERLEHERE siTRT (&

OWHNERTH T —



int Method(char Arg) {

: Method process
B3 Java TOAYyFORRA

InstanceThread  Instance ThreadChar

C Az >

thread arg
Method(Arg

threag
Instance Thread
color InstanceThrsadChar

= product . Instsnce * Thread * Char;
color InstanceThreadInt

= product Instance * Thread * Int;

_var thread, new:InstanceThread;
var arg:InstanceThreadChar;
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Instance Threadint
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var thread:InstanceThread;
var obj:Inatance;
var arg:lnstanceThreadChax;
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Instance ID
Create

lassNamy
D i c threa 'g

ID Instance
i+l j

ClassName

{newObj
\ )

color ClagsName = string;

color ID = int;

color Instance = product ClassName#ID;

color Thread = ID;

color InstanceThread = product Instance*Thread;
color Newlbj = product Instence*InstanceThread;
coloxr ARG = product InstanceThread*Char;

var thread:InstanceThread;

var arg:ARG;

var i:ID;

var class:ClassName;

var newObj:Instance;
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var th,thl:Thread;
var abjd,objl,obj2:Instance;
color Sy P! Instance*I. hread
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public class A{
public 0bjAQ) {....}
int func() {....}

}

public class B extends A{
public 0bjB() {....}

} .

public class C extends B{
public 0bjc() {....}
int func(Q) {....}

public class D extends C{
public 0bjp() {....}
}
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color Thread = int;
var id:Thread;
var th, newth:InstanceThread;

R12 AVvyFOER

Method1(){ Method2(){
Method2() ; Operation();
Method2() ; }
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Server

seatNusber :integer
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seat [] sboolean

Sexver (n:integert
reserve{) :integer
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Terminal - - - | server ServerC
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Terminal (s:ServexC)
reserveButton() shoolean
‘selectReserveButton(n: integer) ibaolean

cancelButton (n:integer} tboolean
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ServerCin:integer)
selectReserve (n:integer) iinteger
cancel {n1integer) :boolean
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Class Contents

Server "] Class of servers without the func-
tion of cancelling reservations

ServerC Class of servers with cancelation
fanction

Terminal Class of terminals for user inputs
and displaying results
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