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A Polynomial-Delay Polynomial-Space Algorithm
for Extracting Frequent Diamond Episodes from Event Sequences
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In this paper, we study the problem of mining frequent diamond episodes efficiently from an input event sequence
with sliding a window. Here, a diamond episode is of the form a+ E'+ b, which means that every event of F follows
an event a and is followed by an event b. Then, we design a polynomial-delay and polynomial-space algorithm
PoLYFREQDMD that finds all of the frequent diamond episodes without duplicates from an event sequence in
O(|Z|?*n) time per an episode and in O(|%| 4 n) space, where ¥ and n are an alphabet and the length the event
sequence, respectively. Finally, we give experimental results on artificial event sequences with varying several
mining parameters to evaluate the efficiency of the algorithm.
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algorithm POLYFREQDMD(S, k, %, o)
input: 00 n 00000000 S € (2%)*,
000000 k>0,0000000 %,
oo 1<o<n+k;
output: 0O00OOO00OO0OO;
{
1 3:=00000000000 (X0 CX);
2 foreach (a € ¥y ) do
output a;
foreach (b€ Xp ) do
Do = (a—0—b); /0000000
Wo := Ws x(Do); // Do 0000000000000
FrREQDMDREC(Dg, Wo, S, k, 20, 0);
end for

00 N O U W

procedure FREQDMDREC(D = (a+— E+b), W, S, k, X, 0)
output: a— E—b 0000000000000 O0O0O0O0O;

1 if (|W|> o) then

2  output D; //output D ODO00OO0DO0O (DDOOO);
3 foreach (e € X (e > max(E) ) ) do

4 C=a—(EU{e})—b;

5 U= Wsx(C)

6 FrREQDMDREC(C, U, S, k, 2, 0);

7 end for

8 //output DOOODOOOO (DODOD);

9 end if

}
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