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requlires ‘\walld(buf+(@..num-1));
ensures \result == \sum(®., num-1. \lambda int k: buf[k])%255:
assigns \nothing; «/

1. Function Corntract

Code — requirement — proof

The frame-checking code needs
function contracts, a loop invariant
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AutoSpec+ repairs failed annotations with verifier feedback and ;=.

reuses those that pass. E. Symbolic Part: Check Termination

Final Output C. Symbolic Part: Formal Verifying

Figure 4: Overall Workflow of AUTOSPEC™ s Neuro-symbolic Loop

4. Cross-File Verification 5. Evaluation

A proved helper contract unlocks the caller proof Verification results

Across the five suites shown, the ensemble proves 234 of 257 programs.
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Figure 8: Token Cost and
Expenditure Analysis

Figure 7: Time Cost Analysis (using
G PT-40 as model backend)

Figure 6: Ablation Study on
Frama-C-Problems benchmark

The proof grows from loop snippets to functions, files and cross-file calls.

Takeaway: verifier-approved ACSL contracts enable compositional verification across functions and files.
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