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Source codeDeveloper mailing lists

Source file
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Assumption: a set of modules relating to 
same emails constitutes a subsystem
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Structure 1 (Num of emails 3
module

Source code

Mailing List

Structure 2 (Num of emails 1
email

[Wille 84]:  Formal Concept Analysis
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Formal Concept

POSSESSED attribute: an 
attribute it possesses

INTRODUCED attribute: an 
possessed attribute which 
is not possessed by any of 
its super concepts
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Source code
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module

email

Mailing List

Regular 
expression

Win32API

Network, 
input, output

Kernel part

Evaluation of 
Ruby expressions

Numeric processing

Garbage collection,
resource management

An extracted structure of the Ruby processor (σ=10,τ=8)

Lattice before pruning

An Example of Applying PRUNIA
σ= ,τ=
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Constraints:
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possessed attributes σ

- The number of its 
introduced attributes τ
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Lattice after pruning
Extracted structure

Properties of PRUNIA:
1. The representation of super-sub 

concept order is persevered
2. No redundant path
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� A mapping C: 2U � 2U is a closure operator if 
it satisfies:

X 	 C(X)
C(C(X)) = C(X)
X 	 Y � C(X) 	 C(Y)   (
X,Y 	 U)

� X	U is closed if C(X) � X.

Galois
� A binary relation R O A 
� f : O � A  and V : A � O 

f(S) = { a A | (o, a) R for some o S}
g(T)= { o O | (o, a) R for some o T}

� Then both h(S) = g(f(S)) and k(T) = g(f(T))
are closure operators.  

� A pair of a closed set S in O and f(S) 
(T in A and g(T))  is called a formal concept.

� ( )
X = C({x1,…,xn}) 

�

�

� ( )

 301




