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Automatic Testing Data Generation in the Testing Based on EFSM
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Abstract  Extended Finite State Machine (EFSM) is an extension of Finite State Machine
(FSM). It add variables, operation and the precondition of transitions on the basis of FSM, and
we can characterize the dynamic behavior of software system more precisely using EFSM. Testing
based on EFSM, which can be used in many fields, have great research value and practical signifi-
cance. Many researchers have proposed many testing sequence generation methods based on
FSM, but this problem is more complicated in EFSM context. We consider that the testing input
of the testing based on EFSM should include two parts: testing sequences and the determinate in-
put variables” value in the sequences, which is called testing data. The work of selection testing
data by hand is very tedious and may increase the cost of testing. If we can generate those testing
data automatically, the efficiency of testing can be improved and the cost can be reduced also. In
this paper, we propose an automatic testing data generation method in the testing based on EF-
SM. In this method, we use two key phases, interval narrowing and subsection gradient optimal
descent algorithms to generate testing data automatically. In the interval-narrowing phase, we
design a group of interval narrowing operators to reduce the variables’ value scope. If the precon-

dition in the state transitions is simple, we can get the testing data in this phase. In the second
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phase, we use subsection gradient optimal descent algorithms to generate testing data from re-

duced variables’ value scope. The experiment shows that we can generate most of testing data au-

tomatically using this method, and has speedy convergence. In the situation of having no solution

of input variables, interval narrowing can provide small intervals of the value of input variables

for tester, which would be convenient for tester to select testing data from those small intervals.

Keywords

software testing; extended finite state machine; automatic testing data generation;

interval narrowing; subsection gradient optimal descent algorithm
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Replace x;with ;|
Update TT;
End For
T=T. next ;
End While
T=TT. head;
While T! =null
For each operation and precondition of T
If operation
For each variable in the right part of assign-
ment statement
Look up the VDT for it’s definition ex-
pression E from back to front;
Replace this variable with E;
Add this assignment statement to VDT
End For
Else
For each variable in the left part and right
part of logical expression
Look up the VDT for it’s definition ex-
pression E from back to front;
Replace this variable with E;
End for
End if
End for
T=T. next;
End While
End
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