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Code Completion with Code Clones

Tomoya ISHIHARAT, Yoshiki HIGO', and Shinji KUSUMOTOf
1 Graduate School of Information Science and Technology, Osaka University

Abstract Code completion is one of the techniques that raise efficiency of implementation. Code completion
techniques make up for code lacking in half-written code. Recently, some researchers have proposed techniques
using code completion for helping code reuse. However, existing code completion techniques, which complete only
code following the half-written code, cannot complete code in the middle of the half-written code. In this research,
we investigate the situation where developers forget to write some code and examine whether it is useful to complete
the middle code. Also, we propose a new code completion technique with code clone detection techniques in order
to complete the middle code. The proposed technique can complete both the middle code and following code by
detecting Type-3 code clones of the half-written method. In this research, we have conducted an experiment with
subjects to investigate the code that subjects forgot to write. As a result, we have confirmed that most of the
subjects forgot to write some code in their given tasks and that it was useful to complete the middle code.
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1 private String getRectCoords(Rectangle2D rectangle){
2 int x1=(int)rectangle.getX();
3 int yl=(int)rectangle.getY();
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1 private String getRectCoords(Rectangle2D rectangle){
2 int x1=(int)rectangle.getX();
3 int yl=(int)rectangle.getY();
int x2=x1 + (int)rectangle.getWidth();
} int y2=y1 + (int)rectangle.getHeight();

return x1 + "," + yl+ ","+ x2+ ","+ y2;
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1 private String getRectCoords(Rectangle2D rectangle){
if(rectangle == null) { }

throw new IllegalArgumentExceptlon(
Null r‘ectan le' argument.");
ge

2 int x1=(Int)rec
3 int y1= (1nt)rectang1e getv()
int x2=x1 + (int)rectangle.getWidth(); ]
< int y2=yl1 + (int)rectangle.getHeight(); ]
—_return x1 + "," + yl+ ","+ x2+ ","+ y2; ]
4}
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int b = 0;
int methoL'g/('n'[_
int a = 0; int a = 0;

while(a < i){ while(a < i){
f = a; f=a

int method(int i){ int method(int i){
int a = 0;
int b = ©;

while(a < i){
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1 public void calculate(){ 1 public void calculate(){ A K 1 public void calculate(){
2 int c =0; -- A 2 int c=0; -- A 1 public void calculate(){ > intc=0; —-A
1 public void calculate(){ 3 int a = read(); -- B 3 int a = read(); -- B 2 dintc=0; -- A 3 int a = read(); -- B
2 dintz=9; --A 4 int b = read(); -- C 4 int b = read(); -- C 3 dnta=read(); --B.C| |4 int b = read(); -- C
3 int x = read(); -- B 5 a=4%*a+5; 5 a=4%*a+5; 4 intb=4*a+5; 5 a=4%*a+s5;
4 inty = read(); -- C 6 c=b-a; --D 6 println(a,b); 5 c=b-a; --D 6 c=a-b;--D
5 z=y-x; --D 7 println(a,b); 7 println(c); -- E 6 println(a,b); 7 println(a,b);
6 println(z); -- E 8 println(c); -- E 8 c=b-a; --D 7 println(c); -- E 8  println(c); -- E
7} 9} 9} 81} 9}
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public String taskl(String name){
if(name == null)
return null;
int idx = name.lastIndexOf(“.”);
if(idx < @)
return name;
return name.substring(@,idx);

public String taskl(String name){
int idx = name.lastIndexOf(“.”);

} }
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== return “’;
int id - 0F (“.”);
if(idx == -1){ }
= return nane;_))
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