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[Selic, Gullekson, Ward. 

Real-Time Object-Oriented 

Modellng. Wiley. 1994]

"%'"�;<<��=�	����787> 37



&�'�()	��6������4���4��

� 5���	���������

$ )�/��������������.D����������������	�����	��

� E��� ������/�����,�������	��,��,����

� '������� ���4���������	�����

� '��	
��	���������	

$ (����������4��/?�����

$ ),��������	��������

$ �����
��/���������	�����	

� �����������	�
���/����	���������������'�

$ �����
�������	
���

�	
������������������

�	���	�����	��F

������

(�����������4���

• �����

• �����

outputs = 
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° -/?����
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� *�4���1send2��������	

portName.msg(arg).send()
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�����

° 5������	��������
�����������������������������������������������
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° timer2Port.informIn(RTTimespec(10, 2));      

// set timer that will expire in 10 secs and 2 nanosecs

° = �	��������,�������1timeout2������
��.����/����	��4���timer2Port
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!���	��	
���,�����	���

° logPort.log(“Ready to self-destruct”)
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�	��������� �	��.�����	�

��'��

���
���-'

���
���*=

"%'"�;<<��=�	����787> 7@

-.�����	�+��!+��!

������ "%'"�;<<��=�	����787> 98

-.�����	�(���

������ 93"%'"�;<<��=�	����787>

-.�����	�����

'��,���4���

������ "%'"�;<<��=�	����787> 97



&�'�()��5�������(���)���	�+�����

� "����	�����

$ '���������������	


$ &� �4����� �����	


������ "%'"�;<<��=�	����787> 99

���������6���4

�����4

$ "�����������4�	������������ ���������
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choice point

initial 
state 

initial transition  
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return (hitCount>4);

return (hitCount<=3);
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WHILE (1) {

<m,sm> = dequeue(mq);  

IF can find transition t in sm such that enabled(m,t,currRTState) THEN

currRTState = execChain(t,currRTState);

ELSE

report ‘Unexpected message m’;

}

WHERE

currRTState is …?
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<actStates,vars,mq> := execInits();

WHILE (1) {

<m,sm> = dequeue(m);  

IF can find transition t in sm such that enabled(m,t,<actStates,vars,mq>) THEN

<actStates,vars,mq> = execChain(t,<actStates,vars,mq>);

ELSE

report ‘Unexpected message m’;

}

WHERE

enabled(m,t,<actStates,vars,mq>) = 

source(t) in actStates, trigger(t) matches m, and eval(guard(t),vars)=‘true’

execChain(t,<actStates,vars,mq>) = 

<actStates,vars,mq> := exec(effect(t),<actStates,vars,mq>);

WHILE target(t) is choice point {

find t’ such that source(t’)=target(t) and eval(guard(t’),vars)=‘true’;

<actStates,vars,mq> := exec(effect(t’),<actStates,vars,mq>);

t = t’;

}

RETURN <actStates,vars,mq>;
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actStates vars mq

_,_ count=_ []

Play,Play count=1 [ping]

[pong]

count=2 [ping]

[pong]

count=3 [ping]

[pong]

Done,Play []

_[]/send(ping);

count=1;

pong[]/_ _[!(count<3)]/_

_[count<3]/send(ping);

count++;

ping[]/send(pong);
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WHILE (1) {

m = dequeue(mq);  

IF can find transition t such that enabled(ssc,m,t) THEN rts = exec(ssc,t);

ELSE report ‘Unexpected message m’;

}

WHERE

enabled(<ssc,vars>,m,t) = (1) source(t) is active in ssc, (2) trigger(t) matches m, 

(3) eval(guard(t),vars)=‘true’, and 

(4) source(t) does not contain any other state satisfying (1),(2),(3)

exec(<ssc,vars>,t) = 

LET ssc=<s1, …, si-1, si, si+1, …, sn> where si=source(t) IN

FOR j=n to i+1 {execute exit of sj};

<targetOfChain,vars> = execChain(t,vars);

sk = leastCommonAncestor(source(t), targetOfChain);

LET <sk, s’1, …, s’m> be containment hierarchy where s’m=targetOfChain IN

RETURN <<s1, …, sk-1, sk, s’1, …, s’m>,vars>

execChain(t,vars) = 

execute exit of source(t), if any;

execute effect of t, if any;

execute entry of target(t), if any;

WHILE target(t) is pseudo state {

find t’ such that source(t’)=target(t) and eval(guard(t’))=‘true’;

execute exit of state(source(t’)), if any;

execute effect of t’, if any;

execute entry of state(target(t’)), if any;

t = t’;

RETURN <target(t),vars>;    }
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