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« NameStore : Z#HORBE
« Nameload : Z#IFEUH L
e Index : RF
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(a) Code: elem = 1st[idx]
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(c) AST depth-first traversal:

Assign | NameStore | SubscriptLoad | ...
(empty) | elem |  (empty) | ..

.. | NameLoad | Index | NameLoad

o Ist | (empty) | idx
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» Positional Encoding
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 Tree Positional Encoding
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(d) Tree positional encodings: - stack-like enc.

1: 000 000 000
1] 2] 3] 4 5 6 /2 2:100 000 000
TT/1 [ /21 /2/1] /272 | /2/2/1 §h 3010000000
4: 100 010 000

6 5: 010 010 000
6: 100 010 010
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(e) Tree relative attention:
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- VM : Variable Misuse (Z# 058> 1=FH)
- FN : Function Naming (B D ar4)
- CC : Code Completion (Od— K##5)
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AST;I%X + T :\: 2k Model ‘ Input representation
ASTHEESTD &+ Syntax+Text | [(Assign, <empty>), (NameStore, elem), ..

Syntax [(A351gn <empty>), (NameStore, <vari1>), ..
.., (Index, <empty>), (NameLoad, <var3>)]

Text | [elem, 1st, idx]
Constant ‘ Predicts the most frequent target for any input
* AT =Y IESRHRDEHE X
B FX VI =
Variable Misuse — Python Code Completion (values) — Python
60 1
80 -
50 1
>60
@© J
:?-, § 40
@ 40 —— Syntax+Text x5 —— Syntax+Text
= —— Text —— Text
2201 —— Syntax 20 —— Syntax
---- Constant ---- Dummy
) B n — — — — : 105 seEEan
0 5 10 15 20 25 0.0 25 5.0 7.5 10.0 12.5 15.0 17.5
Epoch Epoch
Variable Misuse — JavaScript Code Completion (values) — JavaScript
80 -
70 1 60 -
> 60 - 50 -
8 cq
£ s0 x40
o 401 —— Syntax+Text § 30 - —— Syntax+Text
€ 20 — Text —— Text
2,201 —— Syntax 201 —— Syntax
10 ---- Constant 10- ---- Dummy
U e e i ot it bt i —_—
0 5 10 15 20 25 30 35 40 0.0 2.5 5.0 7.5 10.0 12.5 15.0 17.5
Epoch Epoch
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ASTEX+T7F X Model | Input representation
ASTHEST D & Syntax+Text | [(Assign, <empty>), (NameStore, elem), ..

TEFAMNDH [(A851gn <empty>), (NameStore, <vari>), ..
.., (Index, <empty>), (NameLoad, <var3>)]

Text elem, 1st, idx
Constant Predicts the most frequent target for any input
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Function Naming - Python

351
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—— Text
151 —— Syntax
101 ---- Constant

Function Naming - JavaScript

251
20+
151
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