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1. Introduction

Code → requirement → proof

The frame-checking code needs 
function contracts, a loop invariant 
and a termination argument to 
prove its stated requirements.

Why generate and check?
An LLM drafts ACSL, but its output may contradict the code or fail a proof. 
Frama-C/WP checks each candidate.

AutoSpec+ repairs failed annotations with verifier feedback and 
reuses those that pass.

3. Our Neuro-Symbolic Workflow

4. Cross-File Verification

A proved helper contract unlocks the caller proof

5. Evaluation

Takeaway: verifier-approved ACSL contracts enable compositional verification across functions and files.
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Static analysis orders units; the LLM drafts ACSL; Frama-C/WP checks.

Code: github.com/Xidian-ICTT-GZ/AutoSpec

2. Existing Works

AutoSpec+ proves two assertions in main.c by verifying check_ia5_string and 
exposing its contract in x509_utils.h.

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

Termination: 93.42% of verified, intended-terminating cases.

Verification results

Earlier tools
Most tools only 
infer loop 
invariants.

AutoSpec+

Adds contracts, 
termination and 
cross-file proofs.

Across the five suites shown, the ensemble proves 234 of 257 programs.

Pass@5: 91.05% versus 79.76% for the earlier AutoSpec.


