
Table S1. An example containing scenarios such as functionality type match and method name not
mentioned in the context

Context
s u b s t r i n g ( i + <num val >). toLowerCase ( ) ;
}
re turn e x t ;
}
<soc> p u b l i c s t a t i c vo id

Ground truth (GT)

<soc> p u b l i c s t a t i c vo id c o p y F i l e ( F i l e i n , F i l e o u t ) throws IOExcep t i on {
F i l e C h a n n e l i n C h a n n e l = new F i l e I n p u t S t r e a m ( i n ) . g e t C h a n n e l ( ) ;
F i l e C h a n n e l o u t C h a n n e l = new F i l e O u t p u t S t r e a m ( o u t ) . g e t C h a n n e l ( ) ;
t r y {

i n C h a n n e l . t r a n s f e r T o(<num val>, i n C h a n n e l . s i z e ( ) , o u t C h a n n e l ) ;
}

ca tch ( IOExcep t ion e ) {
throw e ;

}
f i n a l l y {

i f ( i n C h a n n e l != n u l l ) i n C h a n n e l . c l o s e ( ) ;
i f ( o u t C h a n n e l != n u l l ) o u t C h a n n e l . c l o s e ( ) ;
}

}<eoc>

Perplexity 1.21

DeepClone output
(DCO)

<soc> p u b l i c s t a t i c vo id copySt reams ( F i l e sou rce , F i l e d e s t , F i l e d e s t D i r ) throws IOExcep t ion {
B u f f e r e d I n p u t S t r e a m i n = n u l l ;
B u f f e r e d O u t p u t S t r e a m o u t = n u l l ;
t r y {

i n = new B u f f e r e d I n p u t S t r e a m ( new F i l e I n p u t S t r e a m ( s o u r c e ) ) ;
o u t = new B u f f e r e d O u t p u t S t r e a m ( new F i l e O u t p u t S t r e a m ( d e s t ) ) ;
o u t . w r i t e ( s o u r c e . g e t A b s o l u t e P a t h ( ) ) ;
i n t l e n = i n . r e a d ( ) ;
whi le ( l e n ><num val>){

o u t . w r i t e ( l e n ) ;
}
i n . c l o s e ( ) ;
o u t . c l o s e ( ) ;

}
ca tch ( E x c e p t i o n ex ) {

ex . p r i n t S t a c k T r a c e ( ) ;
}

f i n a l l y {
i f ( i n != n u l l ) i n . c l o s e ( ) ;
i f ( o u t != n u l l ) o u t . c l o s e ( ) ;
}

}<eoc>

Perplexity 9.246

Top 1

<soc> p u b l i c s t a t i c vo id copy ( F i l e s o u r c e , F i l e d e s t ) throws E x c e p t i o n {
F i l e I n p u t S t r e a m i n = new F i l e I n p u t S t r e a m ( s o u r c e ) ;
F i l e O u t p u t S t r e a m o u t = new F i l e O u t p u t S t r e a m ( d e s t ) ;
i n t c ;

whi le ( ( c = i n . r e a d ( ) ) != − <num val>)
o u t . w r i t e ( c ) ;
i n . c l o s e ( ) ;
o u t . c l o s e ( ) ;

}
<eoc>

Perplexity 1.439

Top 2

<soc> p u b l i c s t a t i c vo id c o p y F i l e ( S t r i n g s o u r c e , S t r i n g d e s t ) throws IOExcep t i on {
F i l e C h a n n e l i n = n u l l , o u t = n u l l ;
t r y {

i n = new F i l e I n p u t S t r e a m ( new F i l e ( s o u r c e ) ) . g e t C h a n n e l ( ) ;
o u t = new F i l e O u t p u t S t r e a m ( new F i l e ( d e s t ) ) . g e t C h a n n e l ( ) ;
i n . t r a n s f e r T o ( <num val> , i n . s i z e ( ) , o u t ) ;
}

f i n a l l y {
i f ( i n != n u l l ) i n . c l o s e ( ) ;
i f ( o u t != n u l l ) o u t . c l o s e ( ) ;

}
}<eoc>

Perplexity 1.321



Table S2. An example of the preprocessing steps applied on a clone method

Original

/ / H e u r i s t i c : ( ( [ 0 − 9 , a−z , A−Z , , $]+\ s*\=\s*\(\ s *[0 −9 , a−z , A−Z , , $]+\ s*\+\s *[0 −9 , a−z , A−Z , , $ ]
/ / imid = imin + ( imax − imin ) / 2 ;
/ / imid = ( imax + imin ) / 2 ;
p u b l i c s t a t i c i n t b i n a r y S e a r c h 1 ( i n t a r r [ ] , i n t key , i n t imin , i n t imax ) {

/ / I m p l e m e n t a t i o n : R e c u r s i v e , p r i m i t i v e t y p e
i f ( imax < imin )

re turn −1;
i n t imid = ( imin + imax ) / 2 ;
i f ( a r r [ imid ] > key )

re turn b i n a r y S e a r c h 1 ( a r r , key , imin , imid − 1 ) ;
e l s e i f ( a r r [ imid ] < key )

re turn b i n a r y S e a r c h 1 ( a r r , key , imid + 1 , imax ) ;
e l s e

re turn imid ;
}

Marking

/ / H e u r i s t i c : ( ( [ 0 − 9 , a−z , A−Z , , $]+\ s*\=\s*\(\ s *[0 −9 , a−z , A−Z , , $]+\ s*\+\s *[0 −9 , a−z , A−Z , , $ ]
/ / imid = imin + ( imax − imin ) / 2 ;
/ / imid = ( imax + imin ) / 2 ;

<soc> p u b l i c s t a t i c i n t b i n a r y S e a r c h 1 ( i n t a r r [ ] , i n t key , i n t imin , i n t imax ) {
/ / I m p l e m e n t a t i o n : R e c u r s i v e , p r i m i t i v e t y p e
i f ( imax < imin )

re turn −1;
i n t imid = ( imin + imax ) / 2 ;
i f ( a r r [ imid ] > key )

re turn b i n a r y S e a r c h 1 ( a r r , key , imin , imid − 1 ) ;
e l s e i f ( a r r [ imid ] < key )

re turn b i n a r y S e a r c h 1 ( a r r , key , imid + 1 , imax ) ;
e l s e

re turn imid ;
}<eoc>

Normalization
<soc> p u b l i c s t a t i c i n t b i n a r y S e a r c h 1 ( i n t a r r [ ] , i n t key , i n t imin , i n t imax ) {

i f ( imax < imin ) re turn −1 ; i n t imid = ( imin + imax ) / 2 ;
i f ( a r r [ imid ] > key ) re turn b i n a r y S e a r c h 1 ( a r r , key , imin , imid − 1 ) ;
e l s e i f ( a r r [ imid ] < key ) re turn b i n a r y S e a r c h 1 ( a r r , key , imid + 1 , imax ) ;
e l s e re turn imid ; }<eoc>

Replacement
<soc> p u b l i c s t a t i c i n t b i n a r y S e a r c h 1 ( i n t a r r [ ] , i n t key , i n t imin , i n t imax ) {

i f ( imax < imin ) re turn <num val> ; i n t imid = ( imin + imax ) / <num val> ;
i f ( a r r [ imid ] > key ) re turn b i n a r y S e a r c h 1 ( a r r , key , imin , imid − <num val> ) ;
e l s e i f ( a r r [ imid ] < key ) re turn b i n a r y S e a r c h 1 ( a r r , key , imid + <num val> , imax ) ;
e l s e re turn imid ; }<eoc>

Table S3. An example containing scenarios such as exact match, functionality type match and method
name mentioned in the context

Context
v [ i ][<num val >];
}
<soc> p u b l i c s t a t i c Rectang le2D [ ] [ ] t r a n s p o s e ( Rec tang le2D

Ground truth (GT)

<soc> p u b l i c s t a t i c Rectang le2D [ ] [ ] t r a n s p o s e ( Rec tang le2D [ ] [ ] a ) {
i n t m=a . l e n g t h ;
i n t n=a[<num val >]. l e n g t h ;
Rec tang le2D [ ] [ ] t = new Rectang le2D [ n ] [m] ;
f o r ( i n t i=<num val>; i < m; i ++)

f o r ( i n t j = <num val>; j < n ; j ++)
t [ j ] [ i ]= a [ i ] [ j ] ;
re turn t ;

}<eoc>

Perplexity 1.541

DeepClone output (DCO)

<soc> p u b l i c s t a t i c Rectang le2D [ ] [ ] t r a n s p o s e ( Rec tang le2D [ ] [ ] a , Rec tang le2D [ ] [ ] b )
{

i n t [ ] [ ] M = new i n t [ a . l e n g t h ] [ a[<num val >]. l e n g t h ] ;
f o r ( i n t i =<num val>; i < m. l e n g t h ; i ++) {

f o r ( i n t j = <num val>; j < a [ i ] . l e n g t h ; j ++){
M[ j ] [ j ]= b [ i ] [ j ] ;
}

}
re turn M;

}<eoc>

Perplexity 3.54

Top 1

<soc> p u b l i c s t a t i c Rectang le2D [ ] [ ] t r a n s p o s e ( Rec tang le2D [ ] [ ] a ){
i n t m = a . l e n g t h ;
i n t n = a[<num val >]. l e n g t h ;
Rec tang le2D [ ] [ ] t =new Rectang le2D [ n ] [m] ;
f o r ( i n t i = <num val>;i<m; i ++)

f o r ( i n t j=<num val>;j<n ; j ++)
t [ j ] [ i ]= a [ i ] [ j ] ;

re turn t ;
}<eoc>

Perplexity 1.541

Top 2

<soc> p u b l i c s t a t i c byte [ ] [ ] t r a n s p o s e ( byte [ ] [ ] m) {
byte [ ] [ ] n = new byte [m[<num val >]. l e n g t h ] [m. l e n g t h ] ;
f o r ( i n t j = <num val>;j<m. l e n g t h ; j ++)

f o r ( i n t i = <num val>;i<m[<num val >]. l e n g t h ; i ++)
n [ i ] [ j ]=m[ j ] [ i ] ;

re turn n ;
}<eoc>

Perplexity 1.63
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Table S4. An example containing scenarios such as functionality type not matched and method name
not mentioned in the context

Context
MAX IO CHUNK SIZE = <num val> * <num val> * <num val> ;
p r i v a t e s t a t i c f i n a l long LASTMODIFIED DIFF MILLIS = <num val> ;
<soc> p u b l i c s t a t i c boolean

Ground truth (GT)

<soc> p u b l i c s t a t i c boolean copy ( F i l e from , F i l e to , O v e r r i d e o v e r r i d e ) throws IOExcep t ion {
F i l e I n p u t S t r e a m i n = n u l l ;
F i l e O u t p u t S t r e a m o u t = n u l l ;
F i l e C h a n n e l s r c C h a n n e l = n u l l ;
F i l e C h a n n e l d e s t C h a n n e l = n u l l ;
i f ( o v e r r i d e == n u l l ) o v e r r i d e = O v e r r i d e .NEWER;
s wi t ch ( o v e r r i d e ) {

case NEVER:
i f ( t o . i s F i l e ( ) )

re turn <num val> ;
break ;

case NEWER:
i f ( t o . i s F i l e ( ) && ( from . l a s t M o d i f i e d ( ) − LASTMODIFIED DIFF MILLIS ) < t o . l a s t M o d i f i e d ( ) )

re turn <num val> ;
break ;

}
t o . g e t P a r e n t F i l e ( ) . mkdi r s ( ) ;
t r y { i n = new F i l e I n p u t S t r e a m ( from ) ;

o u t = new F i l e O u t p u t S t r e a m ( t o ) ;
s r c C h a n n e l = i n . g e t C h a n n e l ( ) ;
d e s t C h a n n e l = o u t . g e t C h a n n e l ( ) ;
long p o s i t i o n = <num val> ;
long c o u n t = s r c C h a n n e l . s i z e ( ) ;
whi le ( p o s i t i o n < c o u n t ) {

long chunk = Math . min ( MAX IO CHUNK SIZE , c o u n t − p o s i t i o n ) ;
p o s i t i o n += d e s t C h a n n e l . t r a n s f e r F r o m ( s r cC hanne l , p o s i t i o n , chunk ) ;

}
t o . s e t L a s t M o d i f i e d ( from . l a s t M o d i f i e d ( ) ) ;
re turn <num val> ;

} f i n a l l y {
CommonUtils . c l o s e ( s r c C h a n n e l ) ;
CommonUtils . c l o s e ( d e s t C h a n n e l ) ;
CommonUtils . c l o s e ( o u t ) ;
CommonUtils . c l o s e ( i n ) ;

}
}<eoc>

Perplexity 3.109

DeepClone output
(DCO)

<soc> p u b l i c s t a t i c boolean d e l e t e D i r e c t o r y ( F i l e f ) {
t r y {

f i n a l F i l e [ ] f F i l e s = f . l i s t F i l e s ( ) ;
f o r ( i n t i = <num val> ; i < f F i l e s . l e n g t h ; i ++) {

i f ( f F i l e s [ i ] . i s D i r e c t o r y ( ) )
d e l e t e D i r e c t o r y ( f F i l e s [ i ] ) ;

}
} catch ( E x c e p t i o n e ) {

System . o u t . p r i n t l n ( <s t r v a l> + f + <s t r v a l> + i + <s t r v a l> ) ;
re turn <num val> ;

}
re turn <num val> ;

}<eoc>

Perplexity 6.137

Top 1

<soc> p r i v a t e vo id d e l e t e D i r e c t o r y ( F i l e d i r ) {
F i l e [ ] a = d i r . l i s t F i l e s ( ) ;
i f ( a != n u l l ) {

f o r ( F i l e f : a ) {
i f ( f . i s D i r e c t o r y ( ) ) {

d e l e t e D i r e c t o r y ( f ) ;
} e l s e {

f . d e l e t e ( ) ;
}

}
}
d i r . d e l e t e ( ) ;
}

<eoc>

Perplexity 1.887

Top 2

<soc> p u b l i c s t a t i c vo id d e l e t e D i r e c t o r y ( F i l e d i r ) {
F i l e [ ] f i l e s = d i r . l i s t F i l e s ( ) ;
f o r ( F i l e f : f i l e s ) {

i f ( f . i s D i r e c t o r y ( ) ) {
d e l e t e D i r e c t o r y ( f ) ;

} e l s e
f . d e l e t e ( ) ;

}
d i r . d e l e t e ( ) ;

}<eoc>

Perplexity 1.831
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