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Efficient Quantitative Association Rules with Parallel Processing

Hye-Jung Leef, Doo-Soon Parkﬁ, Min Hongm

ABSTRACT

Quantitative association rules apply a binary association to the data which have the relatively strong
quantitative attributions in a large database system. When a domain range of quantitative data which
involve the significant meanings for the association is too broad, a domain requires to be divided into
a proper interval which satisfies the minimum support for the generation of large interval items. The
reliability of formulated rules is enormously influenced by the generation of large interval items.
Therefore, this paper proposes a new method to efficiently generate the large interval items. The proposed
method does not lose any meaningful intervals compared to other existing methods, provides the accurate
large interval items which are close to the minimum support, and minimizes the loss of characteristics
of data. In addition, since our method merges data where the frequency of data is high enough, it provides
the fast run time compared with other methods for the broad quantitative domain. To verify the superiority
of proposed method, the real national census data are used for the performance analysis and a Clunix
HPC system is used for the parallel processing.
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Function Get_block
//bleok_count : & 219 Mg Jomp_sumi 3t XA
X //emp_size: 73t 1+3
for (i=0 ; i < blcok_count ; i++) do begin
if (Blocklil.flag == 0)
case 1:cmp_sum < Block[i]l.sum
cmp_sum = Block{i].sum;
cmp_size = Blocklil size; small_idx =1
case 2:cmp_sum == array_block[il.sum
if (cmp_size > Blocklil.size)
cmp_sum = Blocklil.suml;
cmp_size = Blocklil.size;
small_idx = i
endif
endif
end
if (small_idx '= -1) Blocklsmall_idx].flag = 1
return small_idx;
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Function Gen_FL
for (j=1; Max_lq > Smi, j*++) do begin
case 1 ! Ilq_ti-, and lq_ti+j are not tagged
if (f(qi-)+fUgw)) < (Smin=Max_Iq)
then Max_lq = Max_lq + f(lgi-j)
+f(lgi);
fl merge lqi-j, lai lg_tis,
Ig_ti+j = tag
else if (fUqi-) <f(qis) and (Smin— Max_lq)
< f(lqi-;))
then Max_lq = Max_Iq + f(lqiy); Tk
merge Igi-j Iq_ti; = tag
else Max_Ilq = Max_Ilq + f(lqi); fh
merge Ilqi+ Iq_ti+j = tag
endif
endif
case 2 ! Ig_ti is not tagged,lq_ti,; tagged
Max_lq = Max_lq + f(Iqi-j) ; fik merge
lgi-lq_ti-; = tag
case 3 @ Ilg_ti is tagged,q_ti; not tagged
Max_Ilq = Max_lq + f(q.) ; fl merge
lai+ Ig_ti+j = tag
case 4 : [g_ti andlg_tijis tagged
return // fl is not large
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a9 340X AAE Ndkzto] o] Fg
AAAE A o1 F3he] ofF & WE FH3A
B Fhold Fe AR YA} EF HAE AFA
8tal, o] ALRE FZo|H Y e A
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Function Mod_block

// Blockloffset] A HRW$ A 771

// start_pos : EA 344 A2 93 // end_pos : A
T3 £ A

N Liow : @A FolA A wlukglEe] Az 9%
Nl t A FAA AR PR EF 93

if(start_pos != [_iow)
if(Blockloffset-1].flag == 0)
then Blockloffset-1].end_pos = {_jow -1
if(Blockloffset-1].start_pos > Liow -1)
then Blockl[offset-1]flag=1 endif
else Blockloffsetl.end_pos = L_iow -1
Blockloffset].flag = 0 endif
endif

if(end_pos = I_up)
if(blockloffset+1].flag == 0)
then block[offset+1].start_pos =I_yp +1

HWEXAE 0186 S2H0 & A 951
a9 355 AL PYoT NI L A
she AAH FaeiZolck WA Get block ¥

o B T RE Lo} AU AATLE

4
z% 2

A4%c A48 AN BATLL Gen FL g5
128 AN ALAAEE WIT AAA L2
H-99 BAPLL WU B2E YR @
% ggE ol MNTFNY BS AT Pl
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Y e 2YsH] Yol ol F MRl
gAY, BE A4 $4 F 9gE 723
Get_blocke %31 Qo7 77te) ARt 2UX @
A% Mod_block#4-2 581 72+& A74T. A
FHE T AHgelRol met flag=] £t flag=0
o2 sl NS A4 A B4 A T2AA okl
A goa.

// User specifies Minimum Support (Smin)
// Create f(lq) through search DB
Fi= o

CALL Partition_block // 399 #
for (k=1 ; Lq= @ k++) do begin
CALL Get_blcok // B& &2 73 A9
Max_Ilq = MAX(f(Iqs)) ; (not tagged, Get_blockl].
start_pos <i< Get_block[].end_pos )
/ahd BE oA H¥le(Max_lg) A
flc merge lq;
CALL Gen F. // ¥I&73t B3 // &3 B
Fo = U fi / 373 3EFD AA4E 07
TH(thy X7
Max_lqg = 0
if 88 73Uas) < Smin /
then lgs7} 9v)7t e FH0A FD
if lgs7b W7t A Fzreld
then lqgs& F TLE £8
FL = U Fu, Fi /4% 913
AN (Fy, Fylol 2%
else lgs7t 977t gle F3told
lq; = tagged (1<i<n) // not large

if(Block[gffset+1].end_pos < [y +1) Interval
then Blockloffset+1].flag=1 endif endif
else blockloffset].start_pos = [y, + CALL Mod_block //23d€d 73t AF4
blockloffset]l.flag = 0 endif endif
endif end
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