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side => VAR_3 ZEFIOI—RH 5, ZEEFOI—R%ZAN
google.gwt => TYPE_]1 ZTEEODO—RZFH L, EELOI—K%
create => METHOD_1 9 3RNNEFILOEE FHl

Before version Original code After version Original code
public void onSuccess ( final com.google.gwtjsonrpc.client.VoidResult result ) i public void onSuccess ( final com.google.gwtjsonrpc.client.VoidResult result )
createCommentEditor ( suggestRow , column , line, side ) ; :' createCommentEditor ( suggestRow , column , line , sidePanel ) ;
} }
Tufano et al. Approach (Code Abstraction +RNN) ... e e e e m e e e e e e em e em e e m e
! Reusable IDs i Generated Sequence from RNN
_»E public void onSuccess ( final TYPE_1 result ) { METHOD_1 ( VAR_1 , VAR_2 , = p public void onSuccess ( final TYPE_1 result ) { METHOD_1 ( VAR_1 , VAR_2 , line
:‘line, VAR_3 ) ; } , VAR_4 ) ; }
Our AutoTransform (SUDWOrd TOKe N ZatiOn + T AN S O O ) e e e et e e e e e e e e e e meoan
! Byte-Pair-Encoding (BPE) | Generated Sequence from Transformer
E public void on@@ Success ( final com.google.@@ gwtjsonrpc.@@ client.@@ . public void on@@ Success ( final com.google.@@ gwtjsonrpc.@@ client.@@
ey ¢ VOidResult result ) { create@@ Comment@@ Editor ( suggest@@ Row , col@@ umn , | VoidResult result ) { create@@ Comment@@ Editor ( suggest@@ Row , col@@ umn ,
i line , side ) ; } 5 line , side@@ Panel ) ; }
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: sm Embedding & Multi-Head =9 | Feed-Forward

: (‘¢’,’0") = ‘co’ \ Positional Encoding Self-Attention -orw —

: > Generate-Merge (‘c0’,’T) = “col’ Before version

i —[ Operations ) > _ (Input)

' Original source code Subword sequences 2¢

i of the before and after +— | of the before and after sms > Embedding & Masked Multi-Head - sl\/:;l_lg;tHeneta.d —» Feed-Forward

i versions in training data J versions After version Positional Encoding Self-Attention € ention

i (Target) | J
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i Inference —

i @Generatinq Predictions

H sm - Generate Target Convert E

i i Before version . > Sequence SMa >?Subwords to Code] =

i Original source code of the - / A subword sequence of (Input) Generated sequence Prediction
ibefore version in testing data the before version



A list of
O merge operations|
1
7 (lc’,’ 1)_’ loo
G te Merge (‘co’,’F) = “col

i > Operations
LR mak| \.

' Original source code @ I
! of the before and after Lagp | /PPVY Mg;gse

! . .. Operati n \ .
= J @ / \ .I::J \\_t E versions in training data L 7
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i Inference

;? Apply Merge J4—
mbﬁ Operations
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i Original source code of the

_ E_i‘ 5 nTC 5_\.\_9 % -I X?Eé{ﬁ—é‘ﬁj\gu ibeforeversionint%tingdata
- ) ’low’, ’lowest’, 'newer’, ’wider’

=>low, lTowest, newer, wider

- BRSO FEE T BT EES

= B P+ <iw> > r</w>’
‘I’ + ‘o! -> "O,
‘Iol + ‘W’ _> ‘IOW,
‘e’ + ‘r</w> -> ‘er</w>’
# </w>: end of word

https://cardinal-moon.hatenablog.com/entry/tokenize_and_subword#BPE-Bite-Pair-Encoding
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Original code i

public void onSuccess ( final com.google.gwtjsonrpc.client.VoidResult result ) SRR KRR o |
{ i Inference
= createCommentEditor ( suggestRow , column , line, side ) ; | 1b
} i »? Apply Merge J<—
: mbk. Operations

i Original source code of the
ibefore version in testing data
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' Byte-Pair-Encoding (BPE)

i public void on@@ Success ( final com.google.@@ gwtjsonrpc.@@ client.@@
' VoidResult result ) { create@@ Comment@@ Editor ( suggest@@ Row , col@@ umn ,

+ line , side ) ; }
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[53] llya Sutskever, Oriol Vinyals, and Quoc V. Le. 2014. Sequence to Sequence Learning with Neural Networks. In NIPS. 3104-3112.
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Dataset Method size w/o New Tokens

w/ New Tokens

Android Small

4,437 (18%)
4,593 (16%)

20,640 (82%)
24,547 (84%)

2,289 (20%)
2,833 (20%)

9,070 (80%)
11,624 (80%)

Medium
Google  Small

Medium
Ovirt Small

Medium

4,734 (17%)
6,229 (16%)

23,282 (83%)
33,275 (84%)
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Beam width = 1 Beam width = 5 Beam width = 10
Dataset AUTOTRANSFORM Tufano et al. | AUTOTRANSFORM Tufano et al. | AuToOTRANSFORM Tufano et al.
(Method Size) = Change Type #Test #PP #PP #PP #PP #PP #PP
Android w/o new tokens 443 84 53 125 83 130 107
(Small)  w/ new tokens 2,064 108 0 206 0 233 0
Google w/o new tokens 228 11 14 22 36 29 42
(Small)  w/ new tokens 907 40 0 81 0 97 0
Ovirt w/o new tokens 473 73 86 132 173 145 200
(Small)  w/ new tokens 2,328 352 0 618 0 715 0
Android w/o new tokens 459 58 32 85 67 89 78
(Medium)  w/ new tokens 2,454 124 0 247 0 289 0
Google w/o new tokens 283 16 9 28 18 33 22
(Medium)  w/ new tokens 1,162 18 0 46 0 63 0
Ovirt w/o new tokens 622 111 18 179 49 199 62
(Medium)  w/ new tokens 3,327 415 0 833 0 992 0
Total w/o new tokens 2,508 353 212 571 426 625 511
w/ new tokens 12,242 1,060 0 2,031 0 2,389 0
Both 14,750 1,413 (+567%) 212 2,602 (+511%) 426 3,014 (+490%) 511

12



tm | RQ2  TBAERDEH

Ty

« AutoTransformDiERExRZ 2t =& TEF
- O— KRRt => BPEIc & D, RIE284%fEEH A L
- RNN => Transformeric & D, SIE17%EEHI A L

AutoTransform (BPE2K+Transformer) [_] BPESK«+Transformer [_] BPE2K+RNN [] BPESk+RNN || Abs+Transformer || Tufano et al (Abs+RNN)
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