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Event based Analysis on Coloured Petri Nets for
Context-Oriented Software

HARUMI WATANABE®

Abstract: The article introduces an analysis based on Coloured Petri Nets (CPN) for conforming behaviour
Context-Oriented Software (COS). The token of CPN and the token game are suitable for representing the layer
of COS and its (de-)activation. Especially, we expect CPN can detect mutual exclusion faults related to the layer
interactions. Even though, if CPN finds a fault on COS, we cannot easily find where is the cause of the fault in
the software since actual environments are compounded. Thus, in a behavior model of COS, we cannot find easily
which event fails in changing layers. In this paper, we focus on two issues that are called compound environments,
and context events. To overcome these issues, firstly, we clarify the advantages of CPN to state machines.
Secondly, the paper introduces an analysis based on these advantages. In this testing environment, the state space
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graph of CPN contributes to finding a cause why fault occurred.
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C_MARBLE
1 1'(robo(3),marble)
METHOD (a1 4)
B 1 (mAL1)
colset ROBOT = index robo with 1..5;
colset FLOOR = with carpet | marble; mt
colset ENV = product ROBOT * FLOOR;
var r'ROBOT; —_—
var f:FLOOR; SIS —allaA
5 AVy FogyFz
STATE EVENT METHOD
Carpet 1 1"s( Sensor (1) 1" marble
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L e = s
var st: STATE; var ev: EVENT; $
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mt me mt mt
STATE
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colset ADDRESS = with L1 | L2;

colset METHOD_NAME = with mA | mB;

colset METHOD = product METHOD_NAME * ADDRESS;
var mt:METHOD;

var new_mt:METHOD;

fun new_addr(mt:METHOD, addr:ADDRESS)
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(1) State Machine &> CPN

(2) Linking
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(3) Simulation

ev[ev=marble ]/

ChangeFloor(Marhle)
B Marble

ev [ ev=carpet ]/
ChangeFloor(Carpe

A Carpet

D Marble
ev[ev=marble ]/
ChangeFloor(Marble)

ev [ evgcarpet]/
ChangeFior(Carpet)

u

JNV_STATE

Qerble

[evjcarpet_ev]

(r.f)
48 {changeFioor

(r.f)

[ev=marble_sv]

Cocan Y20 Ioo e

ENV_STATE

—l,c oor( )|

(r, marble)

ENV_STATE

[ev=carpet_ev]

colset ROBOT = index robo with 1..5;

colset FLOOR = with carpet | marble;

colset ENV_STATE = product ROBOT * FLOOR;
colset EVENT = with carpet_ev| marble_ev

T
New_Page’A_CARPET 1: 1" (robo(1),carpet)++|
1" (robo(2),carpet)++

1’ (robo(3),carpet)
New_Page'B_MARBLE 1: empty
New_Page'C_MARBLE 1: empty
New_Page'D_CARPET 1: empty

1" (robo(3),carpet)

New_Page'B_MARBLE 1: 1’ (robo(2),marble)
New_Page'C_MARBLE 1: empty
New_Page'D_CARPET 1: empty

a
New_Page'A_CARPET 1: 1" (robc(l),camet)n‘

var ev:EVENT;

var s ENV_STATE;
var r:'ROBOT;

var f:FLOOR;
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T XA MR L EET 5720, IREEBX TIEARVET L
AT ALNERNH D, VIl — g lonTX
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