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Parallel Mining Algorithm of Closed Frequent Itemsets in the Data Stream
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Abstract:The closed frequent itemsets contain complete information about frequent itemsets,which can significantly

reduce the number of patterns generated by frequent itemsets mining,to a certain extent,decreasing the memory overhead

and improving the time efficiency.The characteristics of the data stream determine that it needs a more efficient mining

algorithm.To solve this problem,the paper proposes a parallel closed frequent itemsets mining algorithm,PCFI.This algorithm

uses the vertical data format to store the items in a set.By collecting the set of transactions,the support counts of the items

can be quickly obtained,and the frequent items with the same set of transactions are merged to obtain the initial generation

and reduce the size of the search space.The partitioning strategy is adopted to process the initial generator in parallel,and

the sets of pre-reduction sequence and the post-reduction sequence are obtained.In the mining process,the search space

of each generator is continuously reduced,and the reduction sequence set becomes smaller,thus reducing the redundant

data processing.Experimental analysis shows that the performance of this algorithm is superior to the previously designed

algorithm.
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Fig.1 The working principle of ForkJoin frame
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Tab.1 Transactional data flow

Tid Items
1 a,b,c
2 a,b,c,d
3 b,c,e
4 a,c,d,e
5 d,e
6 a,b,e
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Tab.2 Transactional matrix
e a b c d e
1 1 1 1 0 0
2 1 1 1 1 0
3 0 1 1 0 1
4 1 0 1 1 1
5 0 0 0 1 1
count 3 3 4 3 3
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Tab.3 Frequent 1-—itemsets

s TID-4
c 1,2,3,4
a 1,2,4
b 1,2,3
d 2,4,5
e 3,4,5
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Tab.4 Initial generator
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e 3
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Tab.5 Pre—reduction sequence set and post—reduction set
PR T B[Sz AR
e c,d %)
d C e
c (%) a,b,d,e

3.3.3 £FHmEmE

B ForkJoinfE AL p) TAE L2 icEn, KFwIaR A 120 i
nHHATHE, EAFHESHCPUR, REizHEE,

RGBT R 2 TR P SR R A, R BB IR A AL A
SO, SRR, WRtRAE R Te, HARERFENEE,
e AR T 4 .

I, A e e 2 AT AR SeJ7 Ot o da A= 1t
A4 e DA St A SR TR o Q2R 224 A 4 SRR B TR T
PRRGESCRR T, R Y B R AN A 425 PR i 5
RY SR BT RO/ T /NIRRT BT
ARLEXT A s m PR A A, ARSI AR AR S AR
TSR, WT R RUNT RUNRER TR YR, R
PAEARBR, EEIAFA BT A, RIS DA 4
B BT T AR B T . AR BR A T e ], D
XHHA R, 158ISup(cb) =3, HFSup(c)!=Sup(cb), McHyHI4
EhiE, FRTECDHERNERT, RSy TR, 152 Mk
{cbd}, [Hysup(cbd) <min_sup, {5 IEXFHIfE,

EHX WA T RAZ IS 52 i PR ise,  BIw]
REIERAMETLE, ME2HR.

cad’ cad’
de’ ca’ cb’ ce’
eli dl} CJ

B2 Ak WmERE
Fig.2 Global closed frequent itemsets
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for(j=0;j<items;j++){
if(TM[last, j]>=min_sup)
Fi.item.add(item); /AT /
Fi.item.trans(transaction); /EMA RS/
b
3 HSCREETHER P R 1 - TR
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for each#fi&1-1is:
if(fi(i) . transAifi(j) . transtA )
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THRESHOLD=(end—start)/n;
canCompute=(end—start)<=THRESHOLD;
if(canCompute){ /A% b HEER 43276+ /
felse{/* 4K SE S EIWIUL HE LT/
middle=(start+end)/2;
ParallelProcessing(start, middle);
ParallelProcessing(middle+1,end);

1
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for ¥k E i F-each Al 4
if(pre_set(i).trans pre_set(j).trans)
/*pre_set() 2 fif i/

3 3EIZYE SR HT T SEpre_set
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if(post_set(i).trans pre_set(j).trans)

/#post_set(i) g L fifHs+/

5 13E) 2 55 P S post_set
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if(post_set==NULL)/*fgenll A\ 5| 4 J& P Z I &+ /

else

candidate.add(gen);

for each candidate A #fjJ5F4EHIT B

if(new_gen. post_set==null)
continue;

if(new_gen.sup>=min_sup)

/#* Y¥fcandidate.add(new_gen);*/
if(gen.sup>new_gen.sup)
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4 FIGHERE SHi(Experimental results and
analysis)
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Fig.3 Running time comparison of two algorithms
of T10I4D100K set 1
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Fig.4 Running time comparison of two algorithms
of T10I14D100K set 2
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Fig.5 Comparison of running time of two algorithms
under different support degrees
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