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DeepSim
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Figure 1: DeepSim System Architecture.
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public static int x = 9;
public static int t = 9;

public static void mi()
{
x = 20;
if (x!=0){
t=x+ 10;
}else
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t=x-10;
}
}

(a) Example code

enter

BB1

putstatic<x> = v2 # 20
v3 = getstatic<x>
Condition: v3v4 # 0

BB2
v5 =getstatic<x>

v7 = binaryop(add) v5, v6 # 10

putstatic<t> = v7

BB3
v8 =getstatic<x>
v9 = binaryop(sub) v8, v6 # 10
putstatic<t> = v9

~a

return

(b) Control flow graph of m1()

Figure 2: Control flow and data flow example.

ESEC/ESE ’18, November 4-9, 2018, Lake Buena Vista, FL, USA

RiTsl = a—F

 J el
s

N »
HAT

1141

Figure 3: Semantic features matrix (17x17) generated from
method m1 in Figure 2. Along z axis are the 88d binary fea-
ture vectors. The value 1 is represented by a blue dot, and 0
represented by empty.
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(c)Feed-Forward Neural Network
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Deep Autokncoder
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AutoEncoder
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Deep Autokncoder
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Model Training
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Feature Learning Model
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Figure 4: A schematic of our feed-forward model for mea-
suring code functional similarity.
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1 int ¢ = 2; 1 int ¢ = 2;

2 int X = 2%cC; 2 int y = 3%¢C;
3 int y = 3%cC; 3 int x = 2%cC;
4 X = 2%y; 1 y = X*yj;

5 y = X*y; 5 X = 2%y,
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DeepSim D G-

« 2DDFHAEEEZUTOT—F 2y b ZHWTITY.
Fh 1 : Google Code Jam (G(CJ) [2]
Kk 2 : BigCloneBench [53]

Table 1: The Google Code Jam dataset. v

Dataset statistics Value 25,000D 3 A7 L5 INEEI T2
Projects 1,669 \ 2 S

Total lines of code 98,117 6’OOO’OOOJ7LJ:0) 7 'fj‘ S ZE
Tokens 445,371 ) N o
Vocabulary size 4,803 260’0000){% L = (5
Similar method pairs 275,570 ﬁ%ﬁﬁ% a— R 7a—yuXRyF<w—7
Dissimilar method pairs 1,116,376
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Table 3: Results on the GC] dataset.

Tool Recall Precision F1 score
DECKARD 0.44 0.45 0.44
SdA-base 0.51 0.50 0.50
SdA-unsup  0.56 0.26 0.35
RtvNN 0.90 0.20 0.33
DeepSim 0.82 0.71
N\
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DeepSimDH

Table 5: Results on BigCloneBench.
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Tools Recall Precision F1 Score

DECKARD 0.02 0.93 0.03

RtvNN 0.01 0.95 0.01 =

CDLH 0.74 0.92 0.82 HHED Y

DeepSim 0.98 0.97 0.98 ———

Table 6: F1 score for each clone type.
Clone Type DECKARD RtvyNN CDLH DeepSim 2
P P s D

T1 0.73 1.00 1.00 0.99
T2 0.71 0.97 1.00 099 ——— : 2 e
ST3 0.54 0.60 0.94 0.99 ol @B%%, 3D DKEEHE IZ
MT3 0.21 0.03 0.88 0.99
WT3/T4 0.02 0.00 0.81 0.97 ,ﬁ( 3 f PE e A DG

ESEC/ESE ’18, November 4-9, 2018, Lake Buena Vista, FL, USA

Gang Zhao and Jeff Huang
2]



v a— FOHRM

» BREEAVICEBIL T a— FaawWERICcH D,
Bty 2 TOR—BEZREINTET 5,

2 INT ADD op Normal BB ® Boolean branch condition

1 normal 1 static INT ADD op Normal BB 2 FLOAT DIV op Normal BB
2 SHORT ADD op Normal BB ® 2DOUBLE ADD op Normal BB

Static INT PUT op IF Body BB D Static INT PUT op Normal BB

[¢le e

5 [<]

Figure 6: First layer hidden representation of 8 different in-
put feature vectors generated by DeepSim.
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