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Fig. 3. Token-level vectors generation overview
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tokensCount <— empty map

:%% % Algorithm 1 Vocabulary generation algorithm

7,_ 1: function GENERATEVOCABULARY(files, includeValues, maxSize)
~
% /- # for file in files do

2

’%
/L_ }ﬁ 4: ast < generate_ast(file)
1T 5: for token in ast do
—1 )

7

8

if (token.type, null) ¢ tokensCount then
tokensCount[ (token.type, null)] < 0

Increment tokensCount[ (token.type, null)]

9: if includeValues A token.value # null then

10: if (token.type, token.value) ¢ tokensCount then
j] 11: tokensCount[ (token.type, token.value)] < 0

12: Increment tokensCount[(token.type, token.value)]

/7'_1— *& ,f 13:  tokensCount (—‘reverse_sort(tokensCount)
b, D18,

14:  vocabulary <« first maxSize keys of tokensCount

A
’\’, \ — l) @kg é 15: return vocabulary
X

ﬂE « ASTICEENZFRZNEND,
ForStmt°Ifstmt7x & D S B D FHIE >
B, BEEBEEDEICHTI-2 %
FIE L’C/T“ﬂF v 7 7 UIERICES

o HH . EHOBAEEELEOHRICLTIOOR
= . ¥v 75 VRBE LTER
e Khx v 77 . ZNFThOFHOHBESEZH

 FEEHBRBEAZWVIEICY—FLT
FfiimaxSizenxR¥ v 771U T 5



Al L ~NJL D AN

N LR

RO T — &R &7
%%ﬁbmw®mﬁ
N LA B

¢« ASTO / — K ODH|
®BERE S

BlockStmt
ExpressionStmf ForEaéhStmt " ReturnStmt
VaﬁableDecl‘axrqtor posts ) VariableD'eclarator “BlockStmt...
Map ) grou'ped Obj.ectCreationExpr P(;st ‘posts
Strin’g ‘List Hasl;Map
Pc;st

Fig. 1. Java groupPosts method AST

Algorithm 2 Data generation for skip-gram model

1: function GENERATESKIPGRAMDATA(files, vocabulary, params)
2:  skipgramData < {}

3 for file in files do

4 ast < GenerateAST(file)

5 for node in ast do

6: nodeIndex < LookupTokenIndex(node)
7

8

9

0

1

contextNodes <—|GenerateContext(node, params) |
for contextNode in contextNodes do
contextIndex < LookupTokenIndex(contextNode)
skipgramData.add((nodeIndex, contextIndex))

return skipgramData
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Algorithm 3 Context generation for an AST node

1: function GENERATECONTEXT(node, params)

2:  contextNodes <—|FindDescendants(node, params.descendantWSl
9)

3 parent < node.parent

4 n<+<0

5 while parent is defined A n < params.ancestorWS do

6: contextNodes.add(parent)

7: parent <— parent.parent

8.

9

10

11

n<n+1
if params.includeSiblings A node.parent is defined then
for sibling in node.parent.children do
contextNodes.add(sibling)

12:  return contextNodes

Algorithm 4 Find descendants for a node until given depth

1: function FINDDESCENDANTS(node, maxDepth, depth)

if depth > maxDepth then
return {}

result < node.children

for child in node.children do
descendants < FindDescendants(child, maxDepth, depth+1)
result < result U descendants

return children
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TABLE I
TOKEN-LEVEL VECTORS GENERATION DATASET METRICS

Java Python
Projects count 1,027 879
Files count 476,685 131,506

Lines count 80,367,840 55,796,594
Tokens count 301,930,231 89,757,436
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TABLE II
CLONE DETECTION DATASET METRICS

Java Python

Number of problems 576
Avg. solutions / problem 36 41
Files count 20,828 23,792
Avg. lines / file 46 13
Avg. tokens / file 324 76
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TABLE V
JAVA/PYTHON CLONE CLASSIFICATION RESULTS

Model Fl-score Precision Recall
Baseline 0.53 0.41 0.74
Pre-trained token vectors, no values 0.51 0.40 0.71
Randomly initialized token vectors 0.61 0.49 0.82
Pre-trained token vectors 0.66 0.55 0.83
TABLE VI
JAVA/JAVA CLONE CLASSIFICATION RESULTS
Model Fl-score Precision Recall
Baseline 0.65 0.50 0.92
Pre-trained token vectors, no values 0.69 0.56 0.90
Randomly initialized token vectors 0.74 0.65 0.85
Pre-trained token vectors 0.77 0.67 0.92
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TABLE VII
CROSS-LANGUAGE CLONE DETECTION RESULTS

Metric Result

F1-score 0.32
Precision 0.19
Recall 0.90
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