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Introduction
Several recent works develop tree Transformers to capture the AST structure in source code, and specifically, novel tree 
positional encodings have been proposed to incorporate structure inductive bias into Transformer. 
In this work, we propose a novel tree Transformer encoding node positions based on our new description method for tree 
structures. Technically, local and global soft bias is both introduced as positional encodings of our model.

Approach
1) A 2D recursive description for code AST

Our proposed description for tree structure is defined from the tree root to leaves recursively. Specifically, the position for 
each node is represented as:

The            is the position description for node    and           is specified as the parent node for it. The      is the sibling order of 
node    and the      is the total child number of its parent          . The    is the depth of node   in the tree and        is the 
embedding vector of the nth two-dimensional coordinate.

2) Encoding tree positions in local and global

We feed all nodes into Transformer and integrate positional vectors into self-attention as structure bias by positional encoding.

Emb

Experiment

We focus on two tasks of code representation learning: code 
completion and summarization.
Our model substantially outperforms baselines almost in all metrics 
of both tasks. Besides, we find that both two dimensions in the 
coordinate list are helpful and also confirm the benefits of fusing the 
local and global paradigms.
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