
Contrastive learning is great for code

ContraCode pre-trains code encoders with 
an unsupervised contrastive objective to 
encode prior knowledge of functionality 
into the representation.

Training pipeline

Visualizing the representation

Code summarization (JavaScript à English)
Generate short English summary of a method.

Motivation
• ML improves & accelerates code analysis
• Problem: Learned code analysis is data 

hungry and sensitive to minor 
implementation details
• How to represent the functionality of a 

program in an unsupervised manner?
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Data generation with compilers
• Using source-to-source compiler 

transforms, we generate diverse pairs of 
equivalent of programs.

function x(maxLine) {
  const section = {
    text: '',
    data
  };

  for (; i < maxLine; i += 1) {
    section.text += `${lines[i]}\n`;
  }

  if (section) {
    parsingCtx.sections.push(section);
  }
}

Original JavaScript method

function x(t) {
  const n = {
    'text': '',
    'data': data
  };
  for (;i < t; i += 1) {
    n.text += lines[i] + '\n';
  }
  n && parsingCtx.sections.push(n);
}

Renamed variables, explicit object style, 
explicit concatenation, inline conditional

function x(t){const 
n={'text':'','data':data};for(;i<t;i+=
1)n.text+=lines[i]
+'\n';n&&parsingCtx.sections.push(n)}

Mangled source with
compressed whitespace

Type inference
JavaScript à TypeScript

Zero-shot Clone Detection (JavaScript)
Detect when human-written programs are equivalent.

Programs with the same functionality 
should have similar representations!

Unsupervised representation of code
RoBERTa can pre-train on large corpus of 
unlabeled code, but representations do not 
distinguish functionality.

BERT pre-training

BERT pre-training
ContraCode
pre-training

Contrastive pre-train

Hybrid pre-train
+ 1.5% top-1

Contrastive pre-train
+ 2.3% top-1
+ 8.9% vs static analysis

Contrastive pre-train

RoBERTa MLM pre-train
+ 1.8% AP

Contrastive pre-train
+ 2.2% AP

Hybrid pre-train
+ 5.56% AP

Random classifier = 50% AP

Code clone detection accuracy
under label-preserving edits

Pretrained LM does not capture 
code functionality
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