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Introduction

Objective: When selecting paths in DSE for generating test inputs, some paths are actually detected as being
infeasible, meaning that no input can be found to exercize them. But, showing path infeasibility instead of 
generating test inputs is costly and most effort could be saved in DSE by reusing path infeasibility 
information.

Method: In this paper, we propose a method that takes opportunity of the detection of a single infeasible path 
to generalize to a possibly infinite family of infeasible paths. The method first extracts an explanation of path 
condition, that is, the reason of the path infeasibility. Then, it determines conditions, using data dependency 
information, that paths must respect to exhibit the same infeasibility. Finally, it constructs an automaton 
matching the generalized infeasible paths.



Example
- In step (1), an input is arbitrarily chosen (e.g., 
x = 2), the program is executed, and the 
activated path is traced (a b cf e t f ef g f )
- In step (2), the tool chooses a new path to 
cover (indicated with dotted arrows) based on 
the current path using a depth-first strategy
- In (3), the tool tries to activate another path 
with the same method. This time, the solver 
gives a solution to the path condition. This 
solution (x = 3)
- In (4), the tool tries to activate the statement 
h, and for the very same reason as step (2), the 
attempt fails.



Example



An infeasible path automaton



Integration to DSE



Results
Figure illustrates by histograms the distribution of the speedup for each input 
infeasible path on four programs (merge, tcas, bsearch, and git config) with 
Z3 solver. 
These histograms show how the gain can vary in function of the input 
infeasible paths.

where 
TI is the time needed to prove the input infeasible path infeasible, 
TG the time needed for the generalization
TE the time needed to prove that every path generalized are infeasible.



Results

The speedup is simply T1/T2 
where T1 is the time needed to generate tests without infeasible path generalization for every path of size below a certain limit 
 T2 the time needed to generate the same tests with generalization enabled.
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