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Highlights

• An extension of the existing witness format to support non-termination
• Our extension has clear syntax and semantics

• Tools that construct non-termination witnesses

• TransVer [3]
• Theta [6]
• Symbiotic [5]

• Tools that validate non-termination witnesses

• CPAchecker [2]
• Theta [6]
• Witch [1]

• Large-scale evaluation of validation of the constructed witnesses
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Example

1 int main () {
2 int i = nondet ();
3 while (i > 0) {
4 if (i != 5) {
5 i = i -1;
6 }
7 }
8 return 0;
9 }

i == 5

i == 5i == 5

branching: true

- segment :
- waypoint :

type: " assumption "
constraint :

value : "i == 5"
format : " c_expression "

location :
file_name : Ex02_sim .c
line: 3

action : " follow "

- entry_type : " violation_sequence "
metadata : ...
content :

- segment :
- waypoint :

type: " branching "
constraint :

value : "true"
location :

file_name : Ex02_sim .c
line: 3

action : " cycle "
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RQ1 - Effectiveness

How many constructed witnesses in new format can be validated?

EmergenTheta Theta Thorn TransVer-CPAchecker TransVer-UAutomizer Symbiotic

Validators 151 witnesses 205 witnesses 221 witnesses 71 witnesses 73 witnesses 658 witnesses

CPAchecker 115 156 172 69 66 204
EmergenTheta 62 37 61 39 41 32
Theta 131 109 177 39 28 158
Theta-modular 23 15 25 0 0 241
Thorn 56 36 61 39 37 43
Witch 104 148 164 57 64 658

Total confirmed 143 173 199 71 73 658
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RQ2 - Efficiency

Is validation faster than verification?
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Conclusion

• An extension of the existing witness
format to support non-termination

• Clear syntax and semantics
• The tools can validate majority of the

constructed witnesses
• The validation is often faster than

verification
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