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A Parallel Algorithm Based on Search Space Partition for Generating Concepts

QI Hong LIU Da-You HU Cheng-Quan LU Ming ZHAO Liang
(College of Computer Science and Technology, Jilin University,Changchun 130012)

Abstract Concept Lattice, the core data structure in Formal Concept Analysis, has been used widely in machine
learning , data mining and knowledge discovery, information retrieval, etc. The main difficulty with concept lattice-
based system comes from the lattice construction itself. In this paper, a parallel algorithm based on the closure search
space partition for computing concepts is proposed. This algorithm divides the closure search space into several sub-
spaces in accordance with criterions prescribed ahead and introduces an efficient scheme to recognize the valid ones, in
which the searching for closures is bounded. An intermediate structure is employed to judge the validity of a subspace
and compute closures more efficiently. Since the searching in subspaces are independent tasks, a parallel algorithm

based on search space partition can be directly reached.
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Subroutine SpacePartition (CORE, CR,CR)
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2.1 CORE;=CORE({m,}
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2. 4 Output concept (G(m,), CORE,)
2.5 Spawn SpacePartition (CORE,,CR.,CR.)
End

Algorithm PCG (Parallel Concepts Generation)
Input: BEXER K=(G, M, I).
Output; K=(G, M, ) tH &S,
Begin

Output the largest concept (G, &)

Spawn SpacePartition (&, gM(m,m’ Yy &)
End
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((1,2,3},{a}) Tp + Tc +¢
({4,5} (b)) Tp + 2Tc +2¢
({1,2,4},(cH) Tp + 3Tc +3¢
({2,3,5},{g}h Tp + 4Tc +4¢
(1,2}, (2, c}) 2Tp + 2Tc +2¢
({4},{b, c, f, h}) 2Tp + 3Tc +3¢
({3},{a, d, g, i}) 2Tp + 3Tc +3¢
({2,3},{a, g» i}) 2Tp + 4Tc +4e
((S}v(b’ e, 8)) ZTP + 4T¢c “+4e
((1,4},((3,{, h}) 2TP+4TC +4de
({1},{a, c, f, h}) 3Tp + 3Tc +3¢
({2},{a, c, g, i}) 3Tp + 4Tc +4e
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