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Language-agnostic vs. Language-specific 
Information

Approach

• Language-agnostic information: The information can 
be directly extracted from the source code or AST by 
a unified model across different languages, without 
relying on any language-specific feature.

• Language-specific information: Language-specific 
underlying syntactic rules, the language-specific API 
names.

Motivation
• Multilingual training improves the performance of 

language models compared to training the models 
on single-language datasets separately. 

• Existing multilingual training strategies overlooks the 
language-specific information

• We want to train a model that can extract both 
language-agnostic and language-specific information.

Experimental Setup

• Variants:
• MetaTPTrans-𝛼: Generate parameters for context token projection.
• MetaTPTrans-𝛽: Generate parameters for path encoding projection.
• MetaTPTrans-𝛾: Generate parameters for both context token 

projection and path encoding projection.

• Dataset: CodeSearchNet [2].

• Tasks: 
• Code Summarization
• Code Completion

[1] Integrating Tree Path in Transformer for Code Representation. In NeurIPS 2021.
[2] CodeSearchNet Challenge: Evaluating the State of Semantic Code Search. arXiv:1909.09436, 2019.

Experimental Results
Experimental Results of the Code Summarization task

Experimental Results of the Code Completion task

Visualization of the Representation Learned by MetaTPTrans-𝛼 (left) vs. 
TPTrans (right)

Ablation Study of Code Summarization w/o Pointer Network

def  findTwo (s) :

l = s.lower ()
if l in ( "two" , "double" , "2" ) :

return l

print ( "Not found" )

function findTwo (s) {

s =  s.toLowerCase ();
if ( s == 'two' | |  s== 'double' | |  s == '2' ) {

return s;

}
console.log ( 'Not found' );

}

(a) Python code snippet and its AST

(b) JavaScript code snippet and its AST
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• Meta Learning From in Our Approach: Learning to generate parameters.
• Mata Learner: Generate parameters for the Base Learner based on 

the language type (e.g. Python, Go).
• Base Learner: Extract features from source code (TPTrans [1]).

More language-specific information and more semantic information learned by our approach.


