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¾ Formal testing techniques are used to check the 

correct behaviour of systems 

 
· What do systems do? 

· How do systems do what they do? 

 

¾ In real-time systems the temporal behavior is 

considered critical 

¾ Extensions of formal testing methodologies to 

cope with time 



¾ Extension of formalisms 
·Representation of systems that present non-

standard requirements. 

¾ Notion of conformance 
·What it means for an implementation to conform 

to a specification. 

¾ Derivation and application of tests 
·Algorithms for derivation of tests from the 

specification. 

·Relation between application of tests and 
conformance. 



M = (S, I, O, Tr, sin) 
 

¾S is a finite set of states 

¾ I is the set of input actions 

¾O is the set of output actions 

¾Tr is the set of action transitions 

¾sin is the initial state 
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¾ Specification and implementations can be 

expressed using the same type of machine 

¾ Implementations are input-enabled 

¾ Both specifications and implementations are 

observable 
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Formal testing methodologies where the 

temporal behavior of systems is taken into 

account. 

¾ Action Durations:  time consumed by the 

system while it performs actions 

¾ Timeouts: time that the system waits until 

it receives an input action from the 

environment 



¾Different time domains for representing 
conditions over the time consumed by the 
systems while it performs actions. 

¾ Integration of different time domains into a 
single formalism. 

 

a. Fix Time values. 

b. Time intervals. 

c. Stochastic time. 

 



¾ Fix Time 

 Associate a time value to specify the lapse 

between receiving an input and 

performing an output. 
 

 

¾ Time Intervals 

 Associate a time interval to specify the 

range of time values between receiving an 

input and performing an output. 
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¾ What is stochastic time? 
 

Á The message arrives before 1 second with probability 0.5, 

Á the message arrives before 2 seconds with probability 0.7, 

Á the message arrives before 3 seconds with probability 0.9, 

Á and so on. 

 

¾ Time is denoted by means of random variables 
 

¾ A random variable  takes values according to a 

probability distribution function F. 
 

¾ F (̩x) = p means that the probability that  ̩takes a 

value smaller than or equal to x is p. 
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¾Evolution 

 (i1 /o1, . . . , ir /or) is an evolution if it is a 

trace starting at the initial state. 

¾Timed Evolution 

 ((i1 /o1, . . . , ir /or), t) with t =Ɇ ti is a 

timed evolution 

S0 S1 Sr-1 Sr S2 
i1/o1 /t1 i2/o2 /t2 ir/or /tr 



¾ Functional Implementation Relation 

 

An implementation I conforms to a 

specification S if for all possible evolution of S 

the outputs that I may perform after a given 

input are a subset of those for the specification. 
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Different ways to define a conformance relation 

¾ Fix Values 

·Always - Implementation same speed as the 
specification doesé 
 

   (e, t)  ɴTEvol(I) ᵼ (e, t)  ɴTEvol(S) 

 

·Best - Implementation always faster than the 
specification 
 

 (e, t)  ɴTEvol(I) ᵼ  ɱtǋ : ((e, tǋ)  ɴTEvol(S)  ᷈t Ò tǋ) 



¾ Time Intervals 

·Same intervals in Implementation and Specification?  

    

 (e, [t1, t2])  ɴTEvol(I) ᵼ (e, [t1, t2])  ɴTEvol(S) 

¾ Stochastic Time 

·Same distribution functions in Implementation and 

Specification? 

    

 (e, ɝ )  ɴTEvol(I) ᵼ (e, ɝ )  ɴTEvol(S)  

  

     

 


