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Abstract

One of the most important problem in database mining is discovery of association rules in large database.
In most cases, the classification hierarchy over the data is available. Users are interested in generating
association rules that span different levels of the classification hierarchy. We have proposed parallel algo-
rithms for association rules with classification hierarchy, named H-HPA. In H-HPA, it is generally difficult
to achive a flat workload distribution.

In this paper, we present load balancing algorithms for parallel mining association rules with classifi-
cation hierarchy. We implemented these algorithms on a shared-nothing environment and analyzed the
performance of our a.lgorithms. ’
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3.3 Hierarchical HPA : H-HPA
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Lr | Set of all the large k-itemsets.

Cr | Set of all the candidate k-itemsets.

DP | Transactions stored in the local disk of the
p-th node.

Sets of candidate k-itemsets whose hash
value calculated with thier root item is cor-
responding to p-th node.

Sets of large k-itemsets derived from CF.

% 1: EBOESE

&

L

1y k>2

(2) Cr:=The candidates of size k generated from L,

(3) if(k = 2)then

(4) Delete the candidates that contains an item and

its ancestor

(5) {C2}:=All the candidate k-itemsets, whose hash

value_calculated with its root items corre-
sponding to the p-th node

(6) forall t € D? do :

(7) t':=Replace items in ¢ with the lowest large item
yvitthin its ancestors, if there are small items
in

foreach n-th node do

t" ;= Select all items whose root items are allo-
cated to n-th node

(8)
9

(10) if (n = own node ID) then

(11) Generate k—itemset from ¢/, and increment the
support_count for the itemset and all its ances-
tor candidates

(12) else

(13) Send t” to n—th node

(14) Receive items from the other nodes

(15) Generate k-itemset from receive items, and in-
crement the support_count for the itemset and
all its ancestor candidates

(16) end

(17) end

(18) {L{}:=All the candidates in C! with minimum sup-

port
(19) Send L% to the coordinator node
(20) /* Coordinator node make up Ly := U’ L} and
broadcast to all the nodes */
(21) Receive L from the coordinator node
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[

Sets of candidate k-itemsets whose hash
value calculated with their root item is cor-
responding to p-th node.

LP | Sets of large k-itemsets derived from Cp

Ci’ | Sets of candidate k-itemsets which are
copied all the nodes.

L7 | Sets of large k-itemsets derived from C}

% 2 BBOEK®

(5.0) Count the number of descendant candidate for each
root k-itemset and the number of candidates allo-
cated for each node by generating the k-itemsets us-

ing Lg.
(5.1) Generate k-itemsets from root items.
(5.2) Sort the root itemsets based in their frequency of

appearance.
(5.3) {CP}:=All the root k-it whose frequency is
high so as to use the memory space fully.

(5.4) {CP}:=All the candidate k-itemsets whose root
itemset is contained in C¢’.

(5.5) {C¥}:= All the candidate k-itemsets, whose hash
value calculated with its root items corre-
sponding to the p~th node

(7.1) Increment the support_count of all candidates in CP
that are contained in ¢t

(20.0) Send the support_count of CﬁD to the coordinator
(20.1) /* Coordinator determine L,/ which satisfy user-

specified minimum support in C */
20.2) /* Coordinator node make up £; := L? +|J, L?
k » Lk

and broadcast to all the nodes ) */

3: H-HPA-TGD 7 Y X A

1. B&®HT7T AT AEEDOER (K 2(5) 2K 3(5.0)~
(5.5) KEHE] .
BEMATATLAERYBL., kBOT A5 A
A (RLEAERT A7 28E8) 2ERT 5,
IITE. AR—DTAFANLRAMAEHIE
LT <. NPA L FHRICL T G fERRL . &
J—FRREVETOLRIBEET AT 2L &R
EAERET AT AEAR BT REMT AT AR
SEEE LT3, BREMNERT AT oEESE
FREWERT BT AT LAOEBEROMTY —
F¥3, F7—FOERWCBERRL25E
T, B EMBEET AT LES L EOTUEET
A FLESREMT D, £/ —-FOEBENE
BHT AT LERECPLT S, BYORET
47 LEAB% H-HPA X AL Tryvasy
B+5, /J—FpltOHZB VS TONEET
A7 L ERECPLETD,

2. XFEE oK EIT [ 2(7) ORIZH 3(7.1) &
|
B—ANTF 4 AT PLEBBLEE T TS
TavitnL T, O oXFrEgEkx Lif 5.
CPizxtL Trt H-HPA L [k, '

3. I—U7 A4 T MMEEORE [K2(20) £ 3(20.0)
~(20.2) IZEF]
ETOIFUF IV a it 30BBHETLE
BRT. CPOBADERT 4T 2REG0E) —
R CoXKEEE ORI, b XFEL KD, B/
XEEEWT OO LPLT5, LLZELT
i1 H-HPA & Fk%,

H-HPA-TGD THRADHAEBNCTRAT AT 5
#4552/ —FIENMTIED, BHT I+
SRR RBEEOEERENGS, H-HPA 2% 1L <k
3, ¥fe, BREINERIRIEEDONIWT AT
LR BERHT A T LAEAREENIEELHY.
+anHBERBL R,
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(5.0) Co&mt the number of candidates allocated for each
node.

(5.1) Sort the lowest large items based on their frequency
of appearance.
(5.2) Generate k-itemsets from the lowest items.

(5.3) {CP}:=All the lowest candidate k-itemsets whoge
frequency is high and their ancestor candi-

dates so as to use the memory space fully.
(5.4) Delete the candidates in CP from Cy.

(7.1) Increment the support_count of all candidates in CP
that are contained in t.

(20.0) Send the support_count of Cé’ to the coordinator
(20.1) /* Coordinator determine L’ which satisfy user-

specified minimum support in C,? *
(20.2) /* Coordinator node make up Ly := LY +{J, L}
and broadcast to all the nodes */
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Parameter Value
Number of transactions 3200000
Average size of the transactions 10
Number if items 30000
Number of roots 30
Number of levels 5-6
Fanout 5
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Minimum support (%)
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