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1. Background
• Critical bugs in SMT solver
• Novelty

2. Approach
• Fuzzing technique
• Instance minimization

3. Evaluation
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Outline
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Background
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Critical bug

SMT solver : Given a well-formed formula 𝜑𝜑 in first-order logic, 
SMT solver decides whether there exists a satisfying solution for 𝜑𝜑.

Bugs in SMT solver
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Novelty

• Does not require a grammar to synthesize instances from 
scratch.

• Generate satisfiable instances from any given seed.
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Approach
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Fuzzing technique
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𝑓𝑓2:𝐹𝐹 𝑓𝑓3:𝑇𝑇
𝑓𝑓2 ∨ 𝑓𝑓3:𝑇𝑇 𝑓𝑓1:𝐹𝐹

𝑓𝑓:𝐹𝐹
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2

2

Initial pool

Seed fragmentation

Maximum formula depth
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Fuzzing technique
Formula generation

Initial pool

𝑓𝑓1(𝑓𝑓2) 𝑓𝑓𝑓
Construction pool

𝑓𝑓2:𝐹𝐹 𝑓𝑓3:𝑇𝑇
𝑓𝑓2 ∨ 𝑓𝑓3:𝑇𝑇 𝑓𝑓1:𝐹𝐹

𝑓𝑓:𝐹𝐹

Initial pool

¬𝑓𝑓2:𝑇𝑇
𝑓𝑓2 ∧ 𝑓𝑓3:𝐹𝐹 ¬ 𝑓𝑓1 ∧ 𝑓𝑓3:𝑇𝑇

¬𝑓𝑓1:𝑇𝑇

Construction pool

¬(¬ 𝑓𝑓1 ∧ 𝑓𝑓2):𝑇𝑇

𝐷𝐷𝑚𝑚𝑚𝑚𝑚𝑚
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Fuzzing technique
Instance generation

𝑓𝑓2:𝐹𝐹 𝑓𝑓3:𝑇𝑇
𝑓𝑓2 ∨ 𝑓𝑓3:𝑇𝑇 𝑓𝑓1:𝐹𝐹

𝑓𝑓:𝐹𝐹

Initial pool

¬𝑓𝑓2:𝑇𝑇
𝑓𝑓2 ∧ 𝑓𝑓3:𝐹𝐹 ¬ 𝑓𝑓1 ∧ 𝑓𝑓3:𝑇𝑇

¬𝑓𝑓1:𝑇𝑇

Construction pool

¬(¬ 𝑓𝑓1 ∧ 𝑓𝑓2):𝑇𝑇

assert ¬𝑓𝑓2
assert ¬𝑓𝑓1 ∧ 𝑓𝑓3

New instance

𝐴𝐴𝑚𝑚𝑚𝑚𝑚𝑚: Maximum assertion number
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Instance minimization

Motivation: Fuzzing technique generates large instances, 
complicating debugging.

Goal: Minimized instance should still reveal bug in buggy solver.

Method: Binary search to find minimized 𝐷𝐷𝑚𝑚𝑚𝑚𝑚𝑚 and 𝐴𝐴𝑚𝑚𝑚𝑚𝑚𝑚 .
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Evaluation
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Evaluation

New critical bugs
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Evaluation

Impact of 𝐴𝐴𝑚𝑚𝑚𝑚𝑚𝑚 and 𝐷𝐷𝑚𝑚𝑚𝑚𝑚𝑚

• The larger the easier to find bugs.

• The impact of 𝐴𝐴𝑚𝑚𝑚𝑚𝑚𝑚 is more significant.

Instance minimization

• More reliable and median reduction of 82.7%

• Treat predicates as atomic blocks (cannot minimized further) 
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Evaluation
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Thanks
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