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Decompilation

• In the Paper: “Reconstruction of source code from binary 
executables”

• “Decompilation is the process of turning low-level machine 
code into higher-level representation.”

- (The Decompilation Wiki)



Typical Decompilation Tools



Pseudocode

Pseudocode



Recent approach (LLM4Decompile*)

Pseudocode LLM4Decompile

* Author’s prior work (EMNLP ‘24)
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Problems with LLM4Decompile

Generic placeholder 
VAR_1, FUN_001cdc0

Erroneously mapped 
Table and Entry to 

_glist



SK2Decompile (Skeleton-Skin Decompile)

Phase 1 Phase 2
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Intermediate Representation

• Original source with all identifiers replaced by generic 
placeholders

• WHY?
• Discards irrelevant details from pseudocode to make Structure 

Recovery phase tractable

• Preserve sufficient information to reconstruct source code in 
Identifier Naming phase



Intermediate Representation Example





Enhancements with RL

• Reinforcement Learning (reward system)

• Structure Recovery
• For each generated IR, provide header from ground truth (using Psychec-C). 

Verify compilability and grant a reward only upon success

• Reward accurate recovery of placeholder identifiers by computing the Jaccard 
similarity coefficient between the generated and ground-truth sets.

• Identifier Naming
• Formulate reward as the semantic similarity between the embedded generated 

code and the reference source code, measured by cosine similarity





Re-executability





SK2Decompile Limitations
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Thoughts

• Decompilation does not need to generate the exact source
• Depending on the final goal, we may just want to better understand

the software

• Compiler optimization may result in decompiled code to be 
quite dissimilar with source code
• Inlining
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