
Polymorphism in the Spotlight: 
Studying Its prevalence in 

Java and Smalltalk

Nevena Milojković, Andrea Caracciolo, Mircea Lungu, 
Oscar Nierstrasz 

{nevena, caracciolo, lungu, oscar}@aim.unibe.ch

David Röthliesberger, Romain Robbes 
davidroe@mail.udp.cl, rrobbes@dcc.chile.cl 

1

http://aim.unibe.ch
mailto:davidroe@mail.udp.cl
mailto:rrobbes@dcc.chile.cl


2



3

public interface Figure
extends Storable, Cloneable, Serializable {

…
public Rectangle displayBox();
…
}

source: JHotDraw6.0 beta 1 
http://www.jhotdraw.org/

http://www.jhotdraw.org/
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source: JHotDraw6.0 beta 1 
http://www.jhotdraw.org/

cs = f.displayBox()
sel(cs) = displayBox()
rec(cs) = Figure
cardinality (cs) = 18

=> isp(cs) = true

def(cs) = CompositeFigure._addToQuadTree(Figure)

=> isp(sel(cs)) = true

http://www.jhotdraw.org/
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RBMessageNode>>receiver: aValueNode 
 receiver := aValueNode. 
 receiver parent: self

source: AST-Core 
http://smalltalkhub.com/mc/Pharo/Pharo30/main

http://www.jhotdraw.org/
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source: AST-Core 
http://smalltalkhub.com/mc/Pharo/Pharo30/main

RBMessageNode>>receiver: aValueNode 
 receiver := aValueNode. 
 receiver parent: self

http://www.jhotdraw.org/
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source: AST-Core 
http://smalltalkhub.com/mc/Pharo/Pharo30/main

cs = receiver parent: self

=> isp(cs) = true

def(cs) = RBMessageNode>>receiver:

RBMessageNode>>receiver: aValueNode 
 receiver := aValueNode. 
 receiver parent: self

=> isp(sel(cs)) = true

sel(cs) = parent:
rec(cs) = ?
cardinality(cs) = 28

http://www.jhotdraw.org/
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130 000 classes 
1 086 000 methods

125 000 classes 
1 637 000 methods
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130 000 classes 
1 086 000 methods
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% of methods 
defining 

polymorphic 
selectors

24% 31%
% of 

polymorphic 
call sites 16% 24%
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Cardinality of the Polymorphic Call Sites
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Defining 
Polymorphic 

Selectors
24% 31%

Proportion of 
Polymorphic 

Call Sites
16% 24%

cardinality 90% 
< 12

90% 
<6

cs = f.displayBox()
sel(cs) = displayBox()
rec(cs) = Figure
cardinality (cs) = 18

Overview
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