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Given natural language description, generate a code.

Code Generation
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params is an empty list

params = [ ]
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Given natural language description, generate a code.

Code Generation

class DoctorBoom(MinionCard):
def __init__(self):

super().__init__("Dr. Boom",
7,CHARACTER_CLASS.ALL,
CARD_RARITY.LEGENDARY,
battlecry=Battlecry(Summon(
BoomBot(), 2),
PlayerSelector()))

def create_minion(self, player):
return Minion(7, 7)
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params is an empty list

params = [ ]
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• Code has an underlying structure (Abstract Syntax Tree)

• Well-formed output code & improved accuracy

Syntactic Code Generation (Yin+ 2017; Rabinovich+ 2017)

params is an empty list params = [ ]
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Baseline (Yin+ 2017)
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Input: params is an empty list

Output: params = [ ]

Action Tree
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Baseline (Yin+ 2017)
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Apply Rule
Generate Token
Generate Token with Copy

Input: params is an empty list

Output: params = [ ]

Neural Model: bidirectional Encoder-
Decoder with Action Embedding, 
Context Vector, Parent Feeding, 
Copying Mechanism

Actions:

Action Tree
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Limitation
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Test SetTrain Set

params is an empty list

List lst is an empty list
lst = [ ]

substitute line for buffer_
buffer_ = line

substitute root for oldroot
oldroot = root

substitute new_attr for self.attr
self.attr = new_attr

substitute space for sep sep =  space ✓

params = ? ✗

Sparsity ☹

Code Complexity
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Initially “params” is an empty list.

List “lst” is a list of [1, 3, 2].

Substitute ”lst” for ”params”.

Now sort ”lst” in reversed order
so the result is [2, 3, 1].

Codes from the Internet

6

Intention
>>> params = [ ]
>>> lst = [1, 3, 2]
>>> params = lst

Code
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Initially “params” is an empty list.

List “lst” is a list of [1, 3, 2].

Substitute ”lst” for ”params”.

Now sort ”lst” in reversed order
so the result is [2, 3, 1].

Codes from the Internet

6

Intention
>>> params = [ ]
>>> lst = [1, 3, 2]
>>> params = lst

Code

?
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Initially “params” is an empty list.

List “lst” is a list of [1, 3, 2].

Substitute ”lst” for ”params”.

Now sort ”lst” in reversed order
so the result is [2, 3, 1].

Codes from the Internet

6

>>> x = [‘a’, ‘c’, ‘b’]
>>> x.reverse()
>>> x
[‘b’, ‘c’, ‘d’]

Intention
>>> params = [ ]
>>> lst = [1, 3, 2]
>>> params = lst

Code
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Initially “params” is an empty list.

List “lst” is a list of [1, 3, 2].

Substitute ”lst” for ”params”.

Now sort ”lst” in reversed order
so the result is [2, 3, 1].

Codes from the Internet

6

>>> lst.reverse()

Intention

>>> params = [ ]

>>> lst = [1, 3, 2]

>>> params = lst

Code
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Neural Machine Translation + Retrieval
(Gu et al., 2018; Zhang et al., 2018)
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n-grams

n-grams

n-grams

params is an empty list
params adalah list kosong

List lst is an empty list
List lst adalah list kosong

Retrieved from Train SetInput

Boosted
probability for words in 

n-gram

retrieve

extract

boost
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RECODE : Neural Code Generation + Retrieval
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params is an empty list
params = [ ]

List lst is an empty list
lst = [ ]

Retrieved from Train SetInput
retrieve

extract

boost
subtrees

Boosted
probability for action 

nodes in n-gram subtrees
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RECODE Example
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List lst is an empty list

Retrieved from Train SetInput

params =

params is an empty list

?

😊

lst = [ ][ ]
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N-gram Action Subtree

Name → str

str → [lst]

[/n]

3-Gram Action Subtree
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lst is an empty listList
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N-gram Action Subtree

Input

is an empty list
Name → str

str → 

[/n] lst is an empty listList

3-Gram Action Subtree COPY Action in GENTOKEN
Retrieved

params

1 2 3 4 5 6

1 2 3 4 5

10

lst

params
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Dataset
Hearthstone

(Ling et al., 2016)
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Django
(Oda et al., 2015)

params is an empty list 

params = [ ]

NAME_BEGIN Dr. Boom NAME_END
ATK_BEGIN 7 ATK_END ….

class DoctorBoom(MinionCard):
def __init__(self):

super().__init__("Dr. Boom",
7,CHARACTER_CLASS.ALL,
CARD_RARITY.LEGENDARY, . . .

665 instances 18,805 instances
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Result (BLEU Score)

12

All improvements are statistically significant with p < 0.001

84.5 

75.8 

Hearthstone Django

Baseline

BL
EU
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Result (BLEU Score)

12

All improvements are statistically significant with p < 0.001

84.7 

78.4

84.5 

75.8 

Hearthstone Django

Baseline
RECODE

BL
EU
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Result (BLEU Score)

12

All improvements are statistically significant with p < 0.001

84.7 

78.4

84.5 

75.8 

Hearthstone Django

Baseline
RECODE

Hearthstone is 
sparser

than Django

BL
EU
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Example
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“if offset is lesser than integer 0, sign is set to ’-’, otherwise sign is ’+’ ” 

sign = ’-’ if offset < 0 else ’+’ Gold 

sign = offset < 0 or ’+’ Baseline

sign = ’-’ if offset < 0 else ’+’ RECODE
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Summary and Future Work

● Retrieval method for tree-based code generation model

● Effective for dataset with sparsity

● Define n-gram action subtree

● Future work on copying variable names
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Thank you! 
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Result (Exact Match Accuracy)
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16.2 

71.6 72.8 

19.6 

BL
EU

Hearthstone Django
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Hearthstone Example
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