DEIM Forum 2013 F10-2

Jobbodotuonoobooouououoboon

oo oobft oo oof oo oot 00 0 ft

1 JST-ERATO 0000000000 0OOOO 0O060-0814000000 1400900
TTTO0000 (0) 0O 211-8666 00O OO0O0OOO 1753
t1000000000000000 0O060-0814000000 1400900
E-mail: {{shirai,takashima}@erato.ist.hokudai.ac.jp, Ttk-tsuruma@ak.jp.nec.com,
TTToyama@ist.hokudai.ac.jp

0000 000000000000 000000000000000O00O00000 (Set Similarity Joins) OO
go00o0oo0d0oooo0oooOOo0o0U0oooU0O0ooOo00oOoU00oDOo00oODoOOUoDODDO0ODOO0oDDOUODO
g0do0oo0o0ooOoo0ooooO0ooboo0d0ooU0Uooo0oooO00ooDoO0U0DoOOoUoDoOoOooDoDOODo
000000000000000000000000000000000 (ZDD : Zero-suppressed Binary Decision
Diagrams) 00000000000 0ZDDO0OO0O0O0O0O0OOOOO0OO0OO0OO0OOOODOODOODOUOUODOOO
O0000o0o000oooooooooooooooooooon

00000 OOoO0DOooOo,0000,00000000000d

Similarity Joins on Item Set Collections Using Zero-Suppressed Binary

Decision Diagrams

Yasuyuki SHIRAI™t, Hiroyuki TAKASHIMAT, Koji TSURUMAT, and Satoshi OYAMATT

1 JST-ERATO Minato Discrete Structure Manipulation System Project
17T NEC Corporation
17 Graduate School of Information Science and Technology, Hokkaido University
E-mail: {{shirai,takashima}Qerato.ist.hokudai.ac.jp, {Tk-tsuruma@ak.jp.nec.com,
1T Toyama@ist.hokudai.ac.jp

Abstract In this paper, we propose a new approach to similarity joins based on Zero-suppressed Binary Decision
Diagrams (ZDDs) for general item set collections, such as purchase history data, research keyword data, and so
on. ZDDs are special types of Binary Decision Diagrams (BDDs), and suitable for implicitly handling large-scale
combinatorial item set data. We show, in this paper, the algorithms for similarity joins between two data collections
represented as ZDDs and the experimental results for performance comparison with other systems and the results
using real huge data collections.
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Algorithm 1 ZDD 000000000000

no is a top node of the ZDD S;
ng.cand = {{+0—0:0}};
search_zdd(no);

function SEARCH-ZDD(n)
if all of other ancestors of node n have not been processed
then return

end if

if n is a terminal node then return cand,
// output candidates

else
n1 = n.edgei.dest; // n1 : destination of 1 edge of n
no = n.edgeg.dest; // no : destination of 0 edge of n
n1.cand = update_candidate(n.edgei,n.cand, ni.cand);
ng.cand = update_candidate(n.edgeg, n.cand, ng.cand);
// update candidates for edge 1 and 0
ni.cand = reduce(n;.cand);
ng.cand = reduce(ng.cand);
// reduction of the candidate set
// and check the constraints
if ni.cand is not NULL then return search_zdd(ni);
end if
if mg.cand is not NULL then return search_zdd(no);
end if

end if

end function
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ZDD-Join
Size of DB1 | Size of DB2 | Search Condition Num. of Results Exec.Time(sec)
ZDD Setting | Search
add < 1,delete < 0 16,624 1.8 | (Z1-1)
add < 0,delete < 1 16,664 1.6 | (21-2)
add < 1,delete < 1 244,675 4.8 | (21-3)
add < 2,delete < 0 68,530 3.1 | (z21-4)
100,000 100,000 | add < 0,delete < 2 68,775 5.4 2.5 | (Z1-5)
add < 2,delete < 1 1,293,882 11.1 | (Z1-6)
add < 1,delete < 2 1,295,137 10.7 | (Z1-7)
add < 2,delete < 2 8,713,274 37.2 | (Z1-8)
add < 1,delete < 0 401,823 12.6 | (z22-1)
add < 0,delete < 1 405,813 10.2 | (Z2-2)
add < 1,delete < 1 5,922,847 31.5 | (Z2-3)
add < 2,delete < 0 1,649,671 19.2 | (Z2-4)
500,000 500,000 | add < 0,delete < 2 1,681,117 27.9 16.4 | (22-5)
add < 2,delete < 1 31,163,852 84.4 | (Z2-6)
add < 1,delete < 2 31,554,584 86.1 | (22-7)
add < 2,delete < 2 210,967,890 368.7 | (Z2-8)
add < 1,delete < 0 1,532,292 27.6 | (23-1)
add < 0,delete < 1 1,563,436 23.1 | (23-2)
add < 1,delete < 1 22,695,485 67.7 | (Z3-3)
add < 2,delete < 0 6,312,234 40.0 | (Z3-4)
1,000,000 1,000,000 | add < 0,delete < 2 6,524,292 58.5 36.2 | (Z3-5)
add < 2,delete < 1 119,123,804 210.6 | (Z3-6)
add < 1,delete < 2 121,636,513 208.0 | (23-7)
add < 2,delete < 2 809,214,292 980.5 | (Z3-8)
Trie-Join
Size of DB1 | Size of DB2 | Search Condition Num. of Results Exec.Time(sec)
100,000 100,000 | edit distance=1 78,315 1.1 | (T1-1)
edit distance=2 1,746,849 19.8 | (T1-2)
500,000 500,000 | edit distance=1 1,827,303 8.2 | (T2-1)
edit distance=2 40,789,678 159.1 | (T2-2)
1,000,000 1,000,000 | edit distance=1 6,701,562 23.1 | (T3-1)
edit distance=2 149,904,112 436.6 | (T3-2)
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