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Towards Parallel Frequent Itemset Mining for Big Streaming Data
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Frequent itemset mining from transaction streams (FIM-TS) is one of the most fundamental tasks in streaming
data mining. For the past decade, the task of FIM-TS has been intensively studied and several algorithms have been
developed mainly in the context of one-pass approximation framework. However, they are not necessarily adequate
for the era of big data: we are still required to drastically improve the scalability of the previously proposed FIM-TS
methods to tolerate streaming big transactions which arrive at high speed, including many items. In this paper, we
address this challenging issue by introducing the parallel distibuted process in the state-of-the-art FIM-TS method
and report a preliminary result obtained by utilizing the OpenMP framework.
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ARETIE, 2Ot E AW TRERINIZHNT 1 7 LA E AR E
BT 2 FHEEBNERZE (incremental intersection) &S,
Borgelt &l [1] #Es 2% AW TN T 1 7 L8515 %
Kb DAL ERIRELTWS. £-EH S [2, 3, 5], Wk
RACPREMEBGEEEZEA L 1 NZGEMT VT X L%k
RELTED, TOHDEBHET 1 7 LEEHEE A AN—F
5 CFI(i) &b Z e BMEFEI T WA, BURIZCHk [5) TH
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Algorithm 1 RO-ComStream algorithm
Input: ¥ ZE8 k, T/MF—1 o, AMV—LS,
Output: FI(n) A AN—792% CFI(n)

1: set ias 1 (3:=1) > BRI ¢
2: A(0):=0 > i 2B DI RIREFHE A®)
3: initialize Ty

4: while : < n do read t;

5: T; := intersectTraverse(T;—1,t;)

6: while |T;| > k do

7: m = getMin(T;) > BNTY VDT A7 LHBE
8: A7) := c(m, i) > A(i) DEH
9: delete(T;, m) >m DL MY OHIER
10: end while

11: ti=1+1

12: end while
13: for each itemset « in T, s.t. ¢(a,n) > on do

14: output o >aZHIT5
15: end for

1: function INTERSECTTRAVERSE(T}, tit+1)

2: initialize C' > T NV DOESC
3: id = get(ti+1,Ti) > it c:;@mj—é T; EF‘O)I\/ W]
4: if id is null then

5: add the entry ( idnew, tit1, A(2), A(i) ) to T;
6: end if

7 for each entry id in T; do

8: B = Oz(’id, 1) Ntit1 > HE A
o: idg == get(B3,C) > BIZHIRT S CHOZY MY
10: if idg is null then

11: add ( idnew, B, c(id,i) +1, A(id,i) ) to C
12: else if c(idg,) < c¢(id,i) +1 then
13: c(idg, i) = c(id, i) + 1, A(idg, 1) := A(id, 1)
14: end if

15: end for

16: for each entry ¢dc in C' do

17: idTi = get(a(idc, i), TZ)

18: if idr, is null then

19: add the idc entry to T;
20: else
21: replace the idr; entry with the idc entry
22: end if
23: end for
24: return 7T; > IRDFRFZIDOFHERIZHY T 5

25: end function

RETILTY XL (BT, RO-ComStream & IFER) T, 3
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SATHIEE [5] T, IBM Y= v hNNATy b F—RAEK
BIZEBERT — R (T4 7 LFESEE 24,000, ANV —LE
10,000) ZJH\WT, ANV ¥ v avEL T 5 RO-
ComStream DA —S5 ) T« ZHERL T\ 5. 1 &X2
EENTNIEEER S 2 P RIRI DO HERS &R L
TW5.
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ID | Itemset | ¢ | A
1 P, 1 {1234}|1] 0
i1 worker \\ e
Lol o P2 | (13450 | 1] 0 |ygg ‘
; workerg Py | {125} | 1] 0 | workefg:] i)
oy e | (1341 [2] 0 [l | (2420
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k = 100, 000 FER | HE | A€V
ibm_mbg (L = 10,000) | 95.9 | 41.2 | 1,426
ibm_mbg (L = 5,000) | 96.5 | 37.0 | 1,137
image2 (L = 2, 280) 108 | 18.2 | 510

k = 1,000, 000 BER | HE | A€V
ibm_mbg (L = 10,000) | 94.5 | 446.6 | 10,955
ibm_mbg (L = 5,000) | 95.5 | 406.5 | 8,952
image2 (L = 2, 280) 6.7 | 2204 | 1,225
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