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Join Step : C, is generated by joining L, _, with inself

Prune Step : Any (k—1)—itemset that is not frequent cannot be a
subset of a frequent k—itemset

Pseudo—Code

C, : Candidate itemset of size k
L, ' frequent itemset of size k
L, = {frequent items};
for(k = 1; L, !'= &; k++) do begin
(.., = candidates generated from L;;
for each transaction t in database do
increment the count of all candidates in G,
that are contained in t
L,_, = candidates in (., with min_sup
end

return U, L;;
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I8 10: M wd F7bko] 9 4% a9 11: ItemTransList 7%
M: createMatrix(n);
ItemTransList := new ArraulList[n];

for each transaction t
for each © € t do
ItemTransList[i].Add(t.ID);
for each 7 € t ,5 > ¢ do
Mli,j] ++

ItemTransList : = duplicatedRemove();

¥ 3: ItemTransList ¥118]5 1 @A A 7=
3.3 ItemTransList ¢ Z&E A2 2 @4
1 9A HAgo] guHa ENYAER 1-REd5e NeE 36t
TransltemArray W2 A wjde] <ld~

ot} 2-HIarElE ol N2 el 7] 9% counter MEE 273} st
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HE= e 2

TransltemArray := new int[t—1]
counter =0
for(i=0; i<n—1;i++)
if M[%,7] > minsup then
TransltemArray[ItemTransList[i].getld()]++
for(j=i+1; j<mj++)
if M[%,7] > minsup then
resultList. Add({[¢,7], M[4,5]})
Ml4,5] := n+counter

counter++

else
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for each transaction t
t1 := createList()
for(i=0; i<t.size—1; i++)
for(j=i+1; j<t.size; j++)
if M[tlil,t[7]1] !'= —1 then
t1.Add(Ml[é,5])
for(i=0; i<tl.size—1; i++)
for(j=i+1; j<tl.size; j++)
LIt1[a]I[t1 0] ]++
for(i=0; i<L.size—1; i++)
if L[<] !'= null
for(j=0; j<Ll[i].size; j++)
if L[7][7] > minsup then
¢, = itn

¢, =i + L[i][0]
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p := resultList(¢;—n).getltems()
q := resultList(¢,—n).getItems()
if p[1] !'= qll] and pl[2] !'= ql[2] then
if p[2] = ql[1] then
resultList. Add({{p[1], p[2], q[2]}, sup})
else
if p[1] < pl[2] < q[1] < ql[2] then
resultList. Add({{p[1], p[2], q[1], q[2]}, sup})

¥ 5. ItemTransList &18]= 4 WA oA} 3=
3.6 ItemTransList ¢8| S A8 A7
Aete ItemTransList dad]EL @A 1 FAHAA ItemTransListE A
FS S7MAA A5ES AsAFH Y. 28y B E TransltemArray s ©]-&

= 2WA dolgHo] 2 Ao A 1-RIgHEo] FHojx= 37

g
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g3t ERAMALY & 75 =07l =Y F 91, 1 AT
¥

= 3 69 AAEHJI ItemTransListe] AA ZTZ A2 HAHL 29 159

procedure ItemTransList()
M: createMatrix(n);

ItemTransList := new ArraulList[n];

for each transaction t
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for each 7 € t do
ItemTransList[i].Add(t.ID);

for each 7 € t ,5 > ¢ do

Mli,j] ++
[temTransList : = duplicatedRemove();
TransltemArray := new int[t—1]

counter =0
for(i=0; i<n—1;i++)
if M[4,] > minsup then
TransltemArray[ltemTransList[i].getld()]++
for(j=i+1; j<n;j++)
if M[%,57] > minsup then
resultList. Add({[,5], M[4,5]})

Ml[é,5] := n+counter
counter ++
else
Mli,j] = -1
codemax := counter
L @ = createCounterStructure()

for each transaction t
t1 := createList()
for(i=0; i<t.size—1; i++)
for(j=i+1; j<t.size; j++)
if M[tl¢],tlj]1] !'= —1 then
t1.Add(M[4,5])
for(i=0; i<tl.size—1; i++)
for(j=i+1; j<tl.size; j++)
LIt1[a]1Mt1[5]11++

for(i=0; i<L.size—1; i++)
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if L[4] !'= null

for(j=0; j<Ll[il.size; j++)

if L[4][7] > minsup then
decode(i+n, j+LI[][0], LLiI[5])

procedure createCounterStructure()
L := new object[codemax]
for(i=0 ; i < n; i++)

if(M:[4,2] > minsup)

for(j=i+1; j<n;j++)

code = Mli,j]

if code != —1

begencode = min(M][4,:])

L[i] = new int[codemax — begincode]

procedure decode(c;, ¢, sup)
p := resultList(¢;—n).getltems()
q = resultList(¢,—n).getItems()
if p[1] '= q[l] and p[2] '= ql[2] then
if p[2] = ql[1] then
resultList. Add({{p[1], p[2], q[2]}, sup})
else
if p[1] < pl2] < ql[1] < ql2] then
resultList. Add({{p[1], pl2], ql[1], ql2]}, sup})

¥ 6: ItemTransList YA} =
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URL
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£ 9: 22E dolgulolx HlolH

PAGE_NAME PAGE_URL ID
Design art web/www/enter_03 0

Korean Language programs web/www/enter_04 1
Undergraduate web/www/college 01 2
Graduate School web/www/college 02 3

¥ 10: gl &3 °]%] URL

Date 2014-04-06
Total Data 1,635,099
JPG 345,533
GIF 539,166
PNG 124,982
JS 365,279
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Transaction used 13,214

¥ 11: AAE dolge dee} 4

- 27 -




WEB/WAS AH

280iZal3 0l

OB A4
Tomgat 22 Ez|Ho0lM
WEE server DBMS
LIMLUX
TCP/P
5, | | -
ML PC Lt AL PC
Web Browser Web Browser
e Teool wWindows OS
Windows OS TCRAP

L 3

a9 16: A" 7 314

4.2 A3 #4

2 =wolA A 83 ItemsetCode EarglFolA & 34 M2 3 HA

glolg Ho] 2~ A7MAlo] ABAE AT ItemTransListd] do]E g AEE

olf] Wje] #Ho]x] URLe| sfdst= § #HolAe] Faef SHo]#] e A

| URL &&EE53} e 2712 AAHAT. o714 o]« URLL> &5

ol gttt TtemTransList®] 84+ 3&o] X3hE [Po] 3dst= EANH
o

A IDelvh. ERAA D= &5 LS AYsts FAd = 1P

ad

aor
o
ofl
[t
)
Y
(2
S
il
o
=)
—
=
[eb)
=
w
=
-
=2
2
o
ot
v}
N
N
m
&,
Y
r)v
I
o



A= AL

e M3} ItemTransList”}

ItemTransListS 7|HFS

kel

7heE 7R LE A

xgz\

=
=

= transltemArray

transltemArray < %h

ol

=

o 1-

1

xAO

ek, 371 ©]

Ho
)

5

G~

<]
<]

A o] Ef Hl o]

o
b

7.

!
olo

7] s AL

=
=

N 95,11570

=
o

SERE

A

EWA
of uhet

N+ 8,3207) o]

=
[€)

ID 159

<7t

71t

A A = minsup©]

A A % minsup”}t &

= 3
HoFY,

o)

r}

S
=

o

A

o)
=

<o
W\OOOOOO
SRR
S|l 3| | TF | <=2
=1 I I B~ N i~ LV N N Sl e o]
50 N N R
[
on
S FIEEIEIEYES
1213813 %|&
O |||
£
C~ | c© Q| O | DN
Al [ 0| D
S EEEEIEE
AN AN AN AN AN
— N | > | >~ o0
9001%4
= o ||| |
N | N | NN | on | on
sl | —|lalvu|o
Nl — | | SN
N |t n | n | n | O
—~
)
B X XXX
Sl |S &% |53
gloc| S| S|~
=)
N

ID 259 AA

EdAA

=
-

12: A A= F7be] uf

X

- 29 -



Support(%) 0 1 2 more than 3 | Reduced(%)
0.5% 645 13,993 12,373 68,104 28.4%
0.6% 1,037 14,462 12,999 06,617 30.0%
0.7% 1,268 14,757 13,085 66,005 30.6%
0.8% 1,344 15,003 13,423 65,345 31.3%
0.9% 1,724 15,114 14,070 64,207 32.5%
1.0% 1,981 15,217 14,325 63,592 33.1%
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ABSTRACT

A Study on Efficient Association Rule Mining

Algorithm for Personalized Web service

Choi, Ji—Hoon

Major in Multimedia Engineering
Dept. of Multimedia Engineering
The Graduate School

Hansung University

Mining the user's web access pattern requires a lot of computing time
and hardware resource, since web log is quite a large data.
Discovering association rule is computationally expensive and has high
[/O cost. Here we propose an efficient algorithm which reduces
search space and the experimental result shows the reduction of the
execution time and memory usage. The proposed algorithm is applied
to the web log of the university homepage and we find 3— or
4—frequent itemset. Discovered frequent itemset can be used for the
design of the web page by presenting the group of the frequent
itemset and personalized web page can be serviced based on the
association rule. The efficiency of the algorithm increases as the k

increases for finding k—frequent itemset
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