Juoboouotdotd

Technical Papers /

Joouodddoo o

Fast and Complete Mining Method for Frequent Graph Patterns

g od coooocoooood

Akihiro Inokuchi

The Institute of Scientific and Industrial Research, Osaka University, 8-1 Mihogaoka, Ibaraki, Osaka 567-0047

inokuchi@ar.sanken.osaka-u.ac.jp, http://www.ar.sanken.osaka-u.ac.jp/inokprjp.html

oo o oo oo

Takashi Washio

oo o 00 oo

Hiroshi Motoda

Oo0 0o 0000 00000

Kohei Kumazawa
kumazawa@isr.recruit.co.jp

OO0 0o od oo

Naohide Arai arai@in.recruit.co.jp

washioQar.sanken.osaka-u.ac.jp, http://www.ar.sanken.osaka-u.ac.jp/washprjp.html

motoda@ar.sanken.osaka-u.ac.jp, http://www.ar.sanken.osaka-u.ac.jp/motoprjp.html

RECRUIT CO.,LTD. Recruit Ginza 8th Bldg, 8-4-17 Ginza Chuo-ku, Tokyo 104-8001

Keywords: Graph Structured Data, Frequent Graph, Normal Form, Canonical Form

Summary

In the field of data mining, much attention has been paid to the Basket Analysis. Basket Analysis
derives frequent itemsets from database, but its ability of mining is limited to transaction data consisting of
items. Some approaches to discover characteristic graph structure from a set of given graph structured data
have been researched in the field of inductive machine learning. However, most of them are not suitable
for the applications which require to search all frequent graph patterns in the large amount of data. In
this paper, we propose a novel principle and its algorithm that derives the characteristic patterns which
frequently appear in massive graph structured data. Our algorithm can derive all frequent patterns from
both the directed and undirected graph structured data having loops, multiple types of nodes and links.
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2) for(k = 1; Fy, # 0;k + +) do begin

3)  Cj4q =apriori-gen(F}); //New candidates
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5) C; =subset(Cj41,1); //Candidates contained in ¢
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8) end
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10) end
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1) forall X in a set of candidate frequent graphs
2) X, = Xp;

3) for(m =1;m <k;m++) do begin

4) if(N(Xg,k) = N(Xj,m)) then do begin

5) if(code(X}) > code((T{" ST)T X (T S))
then do begin
6) X;. — (TI;nSin)TXk(Tkm Sl’”)7
7) if(the canonical form of X is known) then do begin
8) X, =5TX,5;;

//where S} is the matrix to transform
//X; in r.h.s. to its canonical form

9) break;
10) end
11) end

12) end

13) end

14) if(X; = X))

15)  X;=permuation(Xy);

16) end

17) Canonical form of X is X ;

18) if(Xy # X7})

19) XkDDDDDDDDDDDDDDDX;QDDDDDD
20) end

21) end
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