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WHAT IS DUETCS?

‘ DUETCS is a system designed to automatically change the coding style of a
program while keeping its functionality intact.

® |t takes in two inputs:
* A program that you want to change the style of (its content is kept the same).

* A set of code examples written in the desired style you want to apply.

® It works in two modes:

* Retrieval mode: It searches the Big Code database to find a v . v |
. Two features Source Content embedding Target style embedding
piece of code that matches both the content of your ' | /

Input Source code Code examples in target style

Original program and the new Style, Two modes Retrieval Mode G—eneraﬁlon Mode
L I
&
* Generation mode: It creates a new piece of code using an Compilation checking
. ' {optional, dafarft setting: ON)
LSTM-based model that combines your program's content Output ranaferred soucs code n target siyle

with the new style features. Fig. 1: DUETCS Overview
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‘ Character-Level Encoding:

® To handle names, a character-level embedding is used for variable
names.Characters are labeled based on their position within the word:

e <B> for the beginning of the word.

e <M> for characters in the middle of the word.

e <E> for the end of the word.

JavaScript Program i Sea (text style) :
a if_ (Bdatakg_ ==_0.18)_ {< I‘{ f (, @, <B>d, <M M>t, <M M>E, <E }
H - (J. 1:._.1 <B> <M>a, <M> <M>a, <M> <E*B, L, TF
:-4,}“ type_eg_ =_ 'real number t{_, (, B, <B>d, <M>a, <M>t, <M>a, <M>E, <E>g, _, ==, _}
lSST

S. (Structure style) :

" equalityExpression | [assignmentExpression | {ifstatement, <layer>,
equalityExpression, assignmentExpression, <layer>,

[Identrﬁer] [Ilmral] [ identifier ] [ literal ] identifier, literal, <branch>, identifier, literal}
Fig. 2: Vectorization of text and structure style features
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‘ Structure Style Representation:

® The Simplified Syntax Tree (SST) represents the structure of the code while
eliminating redundant nodes.

® The tree is traversed using breadth-first search (BFS), and special tokens are added
to indicate new layers or branches:
* <layer> to indicate the start of a new layer.

e <branch> to indicate the start of a new branch.

JavaScript Program i Se (textstyle):
@ if_ (PdataEg_==_0.18)_ { "{ f o B e, 4B _— — )
i . <M>a, <M> <M=>a, <M= <E>g, _, ==
:*_'_ t e ] "I. b | ‘J . 1 ? 2 <= ? ? » ?
o ype_eg_ = real number v {_, (, B, <B>d, <M>a, <M>t, <M>a, <M>E, <E>g, _, ==, _}
lSST

S, (structure style)
" equalityExpression | |assignmentExpression | {ifstatement, <layer>,

equalityExpression, assignmentExpression, <layer>,
[Identrﬁer] [Iltaral]  identifier | [ literal | identifier, literal, <branch>, identifier, literal}

Fig. 2: Vectorization of text and structure style features
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Conducted extensive experiments to evaluate DUETCS and its variations for
different :-

* languages (C++, JavaScript, Java),

* tasks (code style transfer, formatting, method name prediction)
e style aspects (formatting, naming, structure style).

Two types of datasets:

* Training dataset: Public Git Archive (PGA) database, covering over 260,000 bookmarked GitHub
repositories.

e Testing datasets: Codeforces, Jsformat, and Java-small datasets.

* Fetch all projects written in three popular languages: JavaScript, Java, and C++

* Split the files into functions as training samples and remove duplicates

e Obtain a 239GB dataset with 13,652 projects and around 2,490 functions per project
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DUETCS on the JSformat dataset.
The evaluation focuses on three style aspects:

e formatting
* naming
e Structure

STYLE-ANALYZER can only learn formatting style

DUETCS can recover around 90% of the original style
for both formatting and structure style

Metrics

» Precision (Prec): percentage of correct predictions out of all predictions, indicating
performance on inconsistent style correction.

= Prediction Rate (PredR): percentage of actual predicted tokens out of all formatting
tokens that need to be predicted, indicating performance on inconsistent style

detection.

TABLE III: Performance on JSformatd&Java-small dataset

Method Formatting] Naming | Structure § (train/
Prec PredR|Prec PredRYPrec PredR] test)
B DUETCS 802 71.9 M8.7 919 87.3
2| DUETCS (G) J91.2 58.7 33.5 100 96.6 76.5 1.269/
5| DUETCS (R) J97.2 43.6 1.1 90.6 63.2 6028
EDUETCS (Ideal§93.1 75.4 [54.6 94.7 91.2
139,615/
STYLE- ’
’l -
ANALYZER 02.5 91.6 663,171
joken seq.
— DuUETCS 031 62.0 I53.9 81.2 937
Z| DUETCS (G) [92.1 53.6 39.4 100 80,9 78.8 | 66,512/
: DUETCS (R) J89.1 31.5 20.3 97.8 45.7 § 721,280
%DUETCS (Ideal§94.5 68.3 |59.7 86.3 94.2
| ConVAttention (0.3
Path+CRFs 84
Cc2v 18.5 100 6;'2‘]1;?
C258 50.7 :
CTrans 549
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Both generation and retrieval modes can achieve good
precision, but their ability to detect style inconsistency
is worse than the full system

Combining both modes is a proper strategy

The prediction rate (PredR) of DUETCS is about 20%
lower than STYLE-ANALYZER

For naming style, the PredR is always 100% because
the location of method name is fixed

TABLE III: Performance on JSformat&Java-small dataset

Method Formatting| Naming | Structure | (train/
Prec PredR|Prec PredR|Prec PredR|  test)
| DUETCS 89.2 71.9 |48.7 91.9 87.3
g| DUETCS (G) [91.2 58.7 1335 . 9%6.6 760.5 | 1.269/
5| DUETCS (R) [(97.2 43.6 |21.1 90.6 63.2 | 6028
EDUETCS (Ideal)|93.1 75.4 [54.6 94.7 91.2
139,615/
STYLE- ’
7
ANALYZER |92 91.6 663,171
token seq.
—| DUETCS 93.1 62.0 |53.9 81.2 93.7
g| DUETCS (G) |92.1 53.6 |39.4 ., (80.9 78.8 | 66,512/
Z DUETCS (R) |89.1 31.5 |20.3 97.8 45.7 | 721.280
=DUETCS (Ideal)|94.5 68.3 |59.7 86.3 94.2
on ention .
Path+CRFs 5.4
c2v 18.5 100 6;’2‘]:?
C25 50.7 :
CTrans 54.9
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Input

Ground truth

Output of DUETCS

#include<bits/stdc++,h>
using namespace std;

#include<bits/stdc++,h>
using namespace std;

#include<bits/stic++.h>
using namespace ;std;

int main(){ New Jj
e B ne i6E B0 / Short statements in one line e watn®.
cin>>t; int t; cin > t; int t; cin >> t;
while(t--){ while (t--) { while (t--) {
int n; White spaces around _int n; cin >> n; namin int n; cin >> n;
cin>>n; symbols & operators " bool ok §-trues & bool ok, count = true;
bool x,y=1; for (int 4 = 1; 4 <= ++) { for (int 4 = _; 41 <= nj d++) {
int aj int x3 cin >> ¢ int x; cin »> x;
for(int §=0;i<n;i++){ bool found = false; for (int j=i; j<=i+2; j++) {
cin>>a; for (dint j =1 + 1; j >= 25 j==) { (%11
x=1; if (x % 3) { count = false; break;
for(int j=2;j<=1+2;j+%) found =% rue; \ }
if(a%j!= _break;™ Reverse counter ¥
x=0; If (count) |
break; } ok = false;
—— } / ok &= found; Is-0 expression ' }
X false
y=e5y o > ru& S \ avoid if-block by means if (ok) {
\n cout "YES\n"; : cout << "YEi"<<endl;
} end) of boolean operation
if(y) else { else {
" " . " " A -
— cout<<"YES"<<endl; }:cout <:\uo\7|‘\ brackets for }cout << "NO'<<endl;
cout<<"NO"<<endl; single statements
return 0; return 0;
1
. return ©; tabs = spaces

Fig. 6: Example of code style transfer and failed cases (arrows show the style differences between source and target, blue
color shows that output captured the desired style and orange shows what was missed by the output)
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