Input

Parsing

Python Java

S-Expression

Raw: (module (function_definition (identifier) (parameters

Unified:

Unified
Tokens

unit func_def

Graph

0 Sequential

AST-GNN

Output

C/C++ C# Go

Code Snippet
(Python / Java / C++/C/ C#/ Go / JS)

v

Language Detection (iry all parsers — least errors)

v

JavaScript

parser.parse( code ) ~ Concrete Syntax Tree

v

Convert node to S-expression

v

...) (block (for_statement

'
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Unified Vocabulary Normalization (150+ cross-language mappings)

(unit (func_def (ident) (params ...) (block (for_stmt

ident

1 Control Flow

v

<))

v

Token Extraction — split by parentheses
Unified AST Tokens

params ident block for_stmt ident

v

Vocab Index Mapping token

v

> integer

FA-AST Graph Construction
8 edge types * max 500 nodes

2 Data Flow 3 Func Call 4 Block

v

AST-GNN Encoder

5 Return 6 Loop Back

Node Embedding Embedding(|V|, 256)

GatedGraphConv + GRU + LN + RelLU + Residual

GatedGraphConv + GRU + LN + RelLU + Residual

GatedGraphConv + GRU + LN + Rel.U + Residual

4 layers x 256-d, Dropout(0.3)

Graph Attention Pooling
Linear — Tanh - Linear —» Softmax — Weighted Sum

Graph Embedding egpp
256-d

AST Pipeline — Code Snippet to Graph Embedding (256-d)

return_stmt

7 Sibling

ident



