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ABSTRACT

With the rapid development of Internet, digitization has been a world trend.
The proliferation of Internet also encourages the development of electronic libraries.
In the era of new information technology, how to make use of computer technology to

provide readers better services has been the target of all libraries.

The borrowing history of patrons is one excellent evidence to track patrons
interests, in view of this, we aim at finding the association of the collections in
National Chiao Tung University (NCTU) Library by analyzing the borrowing history
records of NCTU Library. Furthermore, we recommend the associated collections to
patrors according to the findings. We expect that NCTU Library can play an active

role in the knowledge discovery of NCTU patrons.

In order to achieve the above goal, this thesis chooses the suitable association
rule algorithm H-Mine for mining library records and modifies H-Mine to generalized
association rule mining and association rule mining with multiple minimum supports.
We aso implement a data mining system suitable for libraries, the Library Borrowing
History Records Mining System. Librarians can get the latest association rules by
inserting new library borrowing history records into database, and find different

association rules according to patrons of different departments and institutes This



system aso utilizes “New Classification Scheme for Chinese Libraries” to mine
associated categories and collections. Furthermore, this system integrates the
association rules into a persobalized system, PIE@NCTU (Personalized Information
Environment for National Chiao Tung University Library), to recommend associated

collections to patrors.

Keywords: Association Rule Mining, Generalized Association Rule Mining,
Generalized Association Rule Mining with Multiple Minimum Supports, Mining

System, Borrowing History Records
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L1 ={large 1-itemsets} // 1

for (k=2;Lk-1! AEk++) do begin
Cx = apriori-gen(Lk-1) // k-
for al transactions i D do begin
Ci = subset(Cy,b); // Cx
for al candidatescl C; do
c.count++; //
end

Lk ={cl Cxlc.count 3 minsup};/ k
end
Answer =E (Ly);
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1.

(Join) L-1 Lk

2.

insert into Cxk
select p.item,p.itene,...,p.itenx-1, g.itenk-1

from k-1 p, Lk1 q

where p.itemi=q.item, ..., p.itenmk-2=q.itenx-2, p.itenk-1<q.itemx-1

(Prune) cl Ck

for all itemsets ¢l Cxk do
for al (k-1)-subsets s of cdo

If (sl Lk-1)then
delete ¢ from Cx;
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2-3-8 Srikant
[18]

(Extended Transactions)

L1 = {frequent 1-itemsets};
k:=2; //k represents the pass number
while(Lx* f ) do
Ck := New candidate of size k generated from Ly.1.
for al transactionst! D do begin
Add all ancestors of each itemint tot, removing any duplicates.
Increment the count of all candidates in Cy that are contained in t.

End.
Lk :=All candidatesin Cy with minimum support.
k := k+1,
End while
Result= Ly
2-3-8 [18]
1
(Leaf Node ) (Internal Node
)
Apriori [3]
( )
Srikant
(Cumulate)[ 18]
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Compute G, the set of ancestorsof each item, from G. //Optimization 2
L1 = {frequent 1-itemsets};
k:=2; //k represents the pass number
while(Lx* f ) do begin
Ck := New candidate of size k generated from Ly.1.
If (k=2) then
Delete any candidate in C; that consists of an item and itsancestor .
// Optimization 3
Deleteany ancestorsin G’ that arenot present in any of the candidatein
Cx; /I Optimization 1
for al transactionstl D do begin
Add all ancestors of each itemint to t, removing any duplicates.
Increment the count of all candidates in Cy that are contained in t.
End.
Lk = All candidatesin Cy with minimum support.

K :=k+1;
End while
Result= Ly
2-3-9 (Cumulate) [18]
2.3.2 (Association Rule Mining with Multiple
Minimum Supports)
Liu[12]
Apriori
(
)
= ( =0.5% = 60%)
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b ( = 5% = 68%)

5%

1] D ”
(Minimum Item Supports) MIS
Liu [12]
(Sorted Closure Property)
Apriori (Downward Closure Property) Apriori
1, 2,3, 4 MI1S(1)=10%,
MI1S(2)=20%, M1S(3)=5%, M1S5(4)=6% {1,2} 9%
1 2 {1,2} Apriori
{1,23} {124}

{1,23} {124} 5% 6%

Liu
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MIS(1)=10%,
MIS(2)=20%, MIS(3)=5%, MIS(4)=6% 3,4,1,2

Apriori

2], ... k]> MIS(C[L]) EMIS(C[2]) £ ... EMIS([K]) Liu[12]

M Sappriori 2-3-10(a

M=sort(l, MS); //according to MIS(i)’'s stored in MS
F=init-pass(M, T); //make first pass over database T, only keep frequent 1-itemsets
L1 :={<f>|fl F,f.countd MIS(f)};
for(k=2;Lx * f ;k++) do// k represents the pass number

if(k=2) then Co=level2-candidate-gen(F)

else Cy=candidate-gen(Lk-1)

end

for each transactiont! T do begin

Ci=subset(Cy,t);
for each candidate cl C;do c.count++;

End.

Lk ={cl Cx|c.count® MIS(c[1])};

/litemset must larger than the minimum MIS

end for
Result= Ly
2-3-10(a) [12]
MS
1 F L1 F
mnMIS ( minMIS
) L1
Apriori 2
1
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100 3.count=6, 4.count=3, 1.count=9
2.count=25 MIS(1)=10%, MIS(2)=20%, MIS(3)=5%, MIS(4)=6%,
minM1S=5% F={<3>, <1>, <2>} Li1={<3><2>} 4.count

minMIS F 1 L1 1.count 1
10% F C={<3,1><32>} ( <12>
C, <1,2> 9 10% L1
Cz Apriori <3,1>
C, level2-candi cate-gen(F) 2 -3-11(b)
for each item f in F in the same order do
if f.count3 MIS(f) then
for each item h in F that is after f do
if h.count3 MI1S(f) then
insert <f, h> into C,
2-3-12(b) G level 2-candicate-gen(F) [12]
candicate- gen(Lg-1) Apriori
apriori-gen (Join) (Prune) Apriori
(Sorted Closure
Property)

(MIS(c[1])=MIS(c[2]))
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MIS(c[1]) MIS(c[2]) (MIS(c[1])<
MI(c[2]))

Ls {<1,2,3>,<1,25>, <1,34>, <1,35>, <1,4,5>, <1,4,6>, <2,3,5>}

Cy={<1,2,3,5>, <1,34,5>,

<1,4,5,6>} <1,4,5,6> <1,5,6>
<1,5,6> 1 <1,3,4,5>
<34,5> MIS(3)
<1,3,4,5> MIS(1) <3,4,5>
MIS(1) 1 3
<1,3,4,5>
Ci (Kt 2) 2-3-13(0)

for each itemset cl Cy do
for each (k-1)-subset s of c do
if(c[1]1 s) or (MIS(c[2])=MIS(c[1])) then
if(sl Ci.1) then delete ¢ from C;

2-3-13(c) Cvk! 2 [12]

27



H-Mine

H-Mine
H-Mine
H-Mine(Generdized)  H-Mineg(MMYS)
H-Mine(Generalized)
H-Ming(MMS)
H-Mine(Generalized)
H-Mine(Generalized) H-Mine
H-Mine(Generalized)
( )
H-Mine
448.82 AXX 44X 448 448.8

448.82

28



1 H-Struct

H H
H
(Child)
(Parent) (Descendant) (Ancestor)
« ) « ) « )
« ) « )
H
(
« ) « )
() « )
b
H-Mine H-Struct
H-Struct
H
H-Mine  H-Struct
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Add generalized items to transactions. //Stepl
H := {frequent 1-itemsets} ; //Step2: get Header Table H
H’ :=re-adjust H; //Step3: delete redundant itemsetsin H
Construct frequent projections according to H'. //Step4
Link frequent projectionsand H' . //Step5
Mineg(H');
Function Mine(itemset H)
{
For each itemset il H do begin //Step6
Dedeteany itemin itemset i that consists of a taxonomy item and its ancestor.
Print out fina frequent itemset i.
End.
Traverse _projected_db(H); //Step7
}
Function Traverse_projected_db(itemset 1)
{
For each itemset il | do begin
Traversei asi-projected database
Generate new Header Table H..
Re-adjust Header Table, get H;’.
//IDelete any itemin H; that which next item isthe descendant of thisitem
Link frequent projections and H;’.
Mineg(H;");
End.

H-Ming(MMS)

H-Ming(MMS) H-Mine

H-Mine(MMS)
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H-Mineg(MMYS) H-Mine H-Struct

(minM1S)
H-Struct(MMS) H H-Struct(MMYS)

(MIS: Minimum Item Support)

Hre
Hre
Hi
H1
H-Struct(MMS)
H-StructtMMYS)
Hl
H-Ming(MMS) H-Struct(MMS)
H’ C ) « )
C )

H-Mine(Generalized) H
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H-Mine(MMS)

Add generalized items to transactions. //Stepl
H := {frequent 1-itemsets}; //Step2: H
H..:=re-adjust H; //Step3: delete redundant itemset in H
H’ :=sort H, according to each item of M1 Sin ascending order; //Step4
Construct frequent projections according to H'. //Step5
Link frequent projectionsand H' . //Step6
MineH’" );
Function Mine(itemset H)
{
For each itemset il H do begin //Step7
Deleteany itemin itemset | that consists of a taxonomy item and its ancestor.
If thesupport of Itemset i islarger than the minimum item supports of all
itemsin that itemset,
Print out frequent itemset i.
End.
Traverse projected db(H); //Step8
}
Function Traverse projected_db(itemset |)
{
For each itemset il | do begin
Traversei asi-projected database
Generate new Header Table H,. // , MIS()
Re-adjust Header Table, get H;’.
/[Delete any itemin H; that which next item is the descendant of thisitem
Link frequent projectionsand H;’.
Mine(H;’);
End

37
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227707,319790,270261,270276,244308,319740,263062,274758,239019,309172,8114,271 216,205721,263849,31 2897 116635,310894,31 566
201621,301621,304757,328298,310462.312281.145453,1 48297 224764 270015,1 45466 202343.137 748 200342, 200340 68368 22371 56 5850
275429,314261,309962,313011,320530

336235

103848,142254. 204747, 2108
48140,244529,18563,1031
9E56E,80787.110464, 2522 Trnsdorm successullyl

336732,1067365, 306261.10; @ SOL command.- seleot RNO,PROCESS DA TE, MARCID from og oxder by RNO, PROCESS DATE ;
211237, 202630, 236720, 26( Before transformation: 421575 (206146.148042.2329,
104074,266690,80078,104( After trensformation: 15969 5008,245102,100964 2
142562,198946, 161432 28
260083,254262,63851 107
2B0557,239243,253927 28!
273070

10263,59363
E7703,87971.252827 290401 ,233683,229485 287498 287501153317 ,199295,234 362, 156972, 156973, 15697 4.200324,197735,139487.1971 1
316176,141202, 265632, 251518

230817, 340483, 331267, 144377 163178, 31 4506 203683148630, 267513,275376,313039,31 3372 289525 183022,142045,148791,195127 130!
266918,104142, 252732 86188,249606,94425,320536,195769,195766,253248,199109,195770,195713,209355.200227 146693,17 3609.19541
319275,280283,156400,234416, 265147, 256859, 160733, 162946, 224656, 223376

250903,260725, 266637, 209678, 245083.244506,253706,179838.272454 263624 266071 .289700.268580.271 246,260973.263035,263036.286
175115,227064

266124,2896209. 246582, 26582 25101 5,56026,283923 560716,1773.73322,26987 62204,100935,31 2176,284330,301130,282024,31 8968, 26395
159989,159390

262101,89181,279363,265437 84521 ,28616E,9682, 76155 EB406.111103,.266100,139923 245265, 283012, 248372, 265437 2901 36, 266041 ,24E
252935,253358,156961,199927, 302087135004, 2608493,138745,252404 245897 253320.261073,296004 064 34 8644099122, 227835, 203619
32265,94707 248966, 102666 B396E 62594, 34757 108092 84707 32255, 243173 24R372 B3RO0 62200 86052, 94702, 87645, 243173 94707 850

EOEaN1C47AD

3650

01022, 46785,307640,2891 22,180850,276517.246804.111621.211631 207862, 269366,1 34677 >
4 3
|0th5r related details for this transformation:CADocuments and Settingsh¥ ok ‘Lme 1, Column: 1, Total Lines: 16255 S



4 (Specia TransformForm) 4-1-8

(Mining)

L 4 (AssociationMining) 4-1-9

Mining




0.001 2001

4-1-10(

“ 211326,210033: 14.” 211326 210033 2001

14

LNt _TULIE
File Database Trensform Mming GenRules Swstemn  Eat

305503, 305502 14, d
242978.242980: 12
298813,285480: 14,
208065, 208864: 12
323517.331498: 12
323517,323534: 16,
3314398,328342 12
331498.283480: 13,
310134, 310135 12
286480,328342 12
202480.304711: 13,
278300,278311: 12
211326,210033: 14,
269115.269158: 12 .. .
316122,316128; 13 Mining 01 t<t costs 58 mintues.
134310,13431215,

134310.134311: 17,
134310,134312,134311: 15,
134312,134317: 15,
242580,242975 14
259262,259253% 13,
282842,202840: 29
116818116815 12
116837.116836: 12
116821,116822 12,
116821.116820: 12
262196.262195: 13,
208107,208108: 13,
260821.260822 12

Start Time: 4/15/2002 1:43.35 PM
Finish Time: 4/15/2002 2:45:00 P

‘Miming 01 tut coste B8 mintues.
-
]

Dworksidatelreali] 0001 result [Line: 1363, Colwma: 1, Totel Lines: 1382 A

4-1-10

(User Category Mining)

(Configuration File)

Tab

Tab

311 313 323 316 219

47



N PO WDNPEFL O

311
313
323

316

219

Ger config.

stepl:EfEcontig. E .
open confiy.

Srep? : JEEIEMiningtR {5 -

file and mine in different dimension...

rstepsHEIESTER]

FileName

4-1-12

Fron[1555  Ta[z00T
BBUBL [Soedeat =] & B O -
%4 % B RS R B — D | Qs atv 8
S5 | days
Step3:iH A Thresholds.
Support: [TOOT |
TEREH W [2002.0onfig BRRESO)
FRIBD): [contiewrs s = i
- [ontisuss =l Wk
Ll =
[
[ Z

4-1-11

Get config. file and mine in different dimension. Config. File: 2002.config
"
Hreps HRIES AR 0 TR
- o e [ e
seepiiiifcontio .| - an  Cmrm omew Comew Co&IE 2 13
——— [ EEME [ EEE [ ETH [ WEH [ EER B 1H
RIS RMS kB [ EIR [ EER = i
r&E% CEIx &SR % B
Stepz ;3R iEMiningdE {7 . [1} E 7
e .
Friom [2000 o [002 CIEERCERE O Rm Coake O omTe |12 f
SAZMERAERR—S || TS AR TR CETs Coaew | [ 3
R R R d = <l
4
8
Step3:HE A Thresholds. #2805 g
Swport: [T006 | || M2 O EEW T OESE CELE [ E b
PR ERNE [ mEE BT B §
epaBIEA ComER Cemam Coamm Db Cmew | e
CEER [ EGR [ ERR
v REE )
TR 2
PR CEE  CEEE [ O®EE [ IIE [ AEE 3
I 34 ORASH [ OEGNE [ OEEE S RS ¥
= " u = FEES | 222
= COTIS CRES T RS COEWS R e =
RS CERR [ EER [ IIF i ==
u :
I | Azt g
Tl s Cmms Comes Comas | [0
CEgSE CORES [ HES SR 7
i
ITH# 133
| |

I
EEEGE

[ane

1, Column: 1, Total Lines: 76

4-1-12




4-1-12

2000 2002 0.005

Type Mining

4-1-13

2000 2002

Get config. file and mine in different dimension. ..

~Sreps R IEL (1A E]

Type Mining Result:

WHERLE
r &= r &T®| [ #=EE [ #EEE C&EIE
V ERE k=l [ EIs [O|ER [ OBiSH
C&IRG IV ERE k58S [ 8BIF [ BEFR
C&EF C&ETE M Eas

stepl:iEiEcontig i .

open config. file

Stepd HEIEMiningEfG.
L8 —

Fron [z0007  Tofzo0z a2z
B AT RERIRAE — B | | [ i @ Tupe
365 days &%
step3:HE A Thresholas.| 22K ——
upport: 0,005 it EiiE 32‘1“1j
Support CEE CEye O Coss O ||
ClRpEE Csfhe O meS O mS i || [
srepa: IR B 15 T 2 =
SR R SRR 134314
I g 2004
30 L p 2745
Ei=TEL 286122,
A CRE [ EEm CEew O I CoEwm || e
I sum Rk RS EsE s T OEEH| |laae
- ma CITH COEEH O oRES CESSA RS | [
RS RS CEEE OITH e
343182,
At e seazar.
(mlE= Sl TRl T R
CERE oess [ #ES AR [Start Time: 5/27/2002 11:11:50 AM
Finish Time: 5/27/2002 11:17:05 &M
Type Mining costs 5 mintues.
< |

[Mining Iocal databases

[Line: 814, Column: 1, Total Lines: 813 v

4-1-13

(Generalized Mining)

Generalized Mining

2001

1n

1 2002

0.0125

49

30

4-1-14



150"

EHEEE SRR SRR RN Mining Resuf
~Stepl ~Stey
P (8l =
Choose the year for transtorming
Generalized Mining Data,
] 5
From #E coemm cdems M2
Year Ionth D
2001 11 [ T P -, [o iz
To "
Year bonth Dy = [ Ig_ fu
2002 4 30
o L @ 3 z
How many days of recards as one HEE ColemE  © em I_
transction? ™
R T e | El
e wetas | | cosma coems | |12
* ™
Enterthe support treshold to Edlit ColgsE & ks IZ_ fi
mine.. s .
iizel ColeE © eEE N
Support
S TiE cosmn casms || T
Generalized Mining ] L|J
4

4-1-14

Generalized Mining

2002 4

4-1-15

¢ 312.91,312.95,312.932,312.97:

312.91 312.95 312.932

30

Rl AR B AR R R BN e B A

31297 2001

150

Gen Mining Result: 011101_020430_0125.0.01 25

~Stepl
Choose the year for transtorming

Generalized Mining Data...

From ColsEn  © e [T A
‘Year Month Dien (=]
2001 11 [ fi
To @ Generalized Mining cost 116 minntes.
‘Vear Maonth D = find
2002 4 30 7
# fi
How many days of records as one -
transction? ™
e O e | | coemn coaems ([T
oees HERmE  cosms coems [
i e
Enter the suppaort threshold to e CUMEET SRR IZ_ &
ming e ™
RS coman e | ([T
Support
S iR coemn coeme ||| T
Generalized Mining

312916312983 148

312.91.312 954 275

312.91.312 95,312 93 528

312 91.512.865,312 932: 310
312.91.312 953 236
312.91,312.95,312.98: 200
12.91,312.95,312.97. 201
112.91,312.954312.93: 201,
312.91,312.954312.932:193
312.91.312.954312.832:193

312 91.512.85,312 932: 310
312,981,312 95,512 93,312 453 148
312.81.312 95,512 93,312 97: 157
312,891,312 95,512 932,312 953 144
312.91,312.95,312.932,312.97: 180,
312.91,312.95,312.932,312.953: 144
312.91,312.95,312.932,312.97: 180,
312.91,312.932: 634
312.91,312.93,312.97. 238
312.91.312.93, 312 98 215

312 91.512.53,312 955 149
312.81.312.932.312.953: 144
312.91.312.932.312.97: 223
312.81,312.932,312.98: 201,
312.91,312.932.312.953: 144
112.91,312.932.312.97: 223,
112.91,312.932.312.98: 201,
312.91,312.97.312.98: 149
312.91.312.975:174

312.81.471 5160
312.51.312.954 312,93 201
312.91.312.954312.932:193 i

e

(Mulitple Supports Mining)

1



Multiple Supports Mining

2000 11 1 2002

0.25 0.2
0.1
0.01

0.00125 4-1-16

365

[
[
[
[
[
[
[
[
[

4-1-16

Multiple Support Mining

4-1-17

51




g

b B S AR sy s e R S B AR kA MMS Mining Result 011101_020430_25_01_001
ep

312.932: 1262
312.343: 1531

 Stepi

Choose the year for transtorming

Generalized hining Data. P 2t 1200
i ColEEE © RS i
From B = 1| i ass 1691
“ear Morth Dy 312316 1788
2001 = l—L1 s P — o | 4o | 129131293 585

|12 992 1252

12949312 915 438

Y el 12949 312 932- 418

ear ontl S

12.949.312.953: 219
12.949,312.954: 185
FLE 12.949,312.983: 143

] 12,948,312 816,312 932: 216

2002 i 30

How many days of records as ona

12,948,312 816,312 853: 118

?
transction 355 | e M b ET— T s o 3}23?2212232?121954 119
~Step3 312916.312.953: 222

fi7 [312.916,312.954: 263
312.916,312.975:173
312.916,312.983: 148

| [312.976,312.832,312.963: 137
312,976,312 832,312 876: 121
312,976,312 854,312 832: 187
{2 | |312 954,312 953: 147
312,954,312 832: 278
312,932,312 853 208

e | [312.932.312 975: 188
312,932,312 956: 148
[328545,328875: 15

b ErRl ok TG
ER————— -t )
evel toxonomy

ER AR CohsmE © e
BRI o2 sy CohsEET 6 emkE

NSRRI —{ [o1s
sawe g — | T

NN HE

ANERERIETAL 005 203240,203239: 19
. 203230 203238:17
DEEE={L oo

—HFEE [oootes [Start Time: 6/1 0/2002 9:35:06 P
Finish Time: 6/10/2002 11:25:19 PM
Multiple Suppaorts Mining costs 110 mintues,

Muliple Supports Mining

4-1-17

(GenRules)

(Generate Rules)
4-1-18
“ 282842 => 282840 conf:0.88” 282842

88% 28842

File Datbase Trnsform Minmg OenRules Swstem Bt

282840 - 282842 cort] =
R2R42 = 202040 conf0.88

242373 => 242980 corf 0708333

11633 -» 116833 oonf1

116838 = 116839 conf 947360

208103 -> 208107 conf0.35

208107 = 209108 conf 803524

116336 = 116837 conk-1
116337 - 116836 oonf1
116819 =5 116818 corfl
116313 - 116813 oonf.
116822 =5 116821 ook | @ Genrsting Rl 20000101-2001 1331_365 0,001 mevge. 0 001 restcasts 3 sseonds
118320 - 116821 conf1

118821 =5 116820 conf

116322 116620 = 11632

116321 116620 = 11632

116821 116822 => 116820 comm 0 Saa a4
116320 - 116821 116322 conf0.344444
116322 - 116821 116320 conf0.384444
116321 => 116822 116320 con 0834737
116320 - 116822 conf0 344444

116822 = 116820 conf 344444

116315 => 116815 conf1

116316 - 116815 conF 344044

116813 =5 116812 conf 0.503091

116312 - 116813 oon1

213631 =5 211502 cont1

211602 => 213631 corf 01833389

Start Time: 4/15/2002 1:27:18 PM
Finish Time: 4/16/2002 1:27:22 P
lG enerating Rules 20000101-20011231_365.0.001.merge. 0.001.result costs 3 seconds.

| »

|D:\works\Mmmﬁys‘hem\[meﬂace_adv\QUUUU101—20011231_365.0 7.mles \Li.n& 590, Column: 1 ,Total Lines: 589, 4

4-1-18

52



(Generate Closed Itemsets)

4-1-19

PIE@NCTU

File Datsbase Trensform Mining GenRules Systemn  Exit

losed Set Result: ﬂ
3055033101 34, 305502, 71 6128,316122, 710135 17

055033101 34 305607 716128 316122 18
05503 3101 34 3161 25,71 6122, 3101 %5 14
05503 3055023161268, 71 6122, 310136 18
055033101 34 308607 7101 36 18
055033101 34 16128, 71 6172 20
05503 3101 34 161287101 36, 20
05503, 305502 316125, 316172 13
505503316128 316122310135 21,
1343101343121 34311134313 17,
203230 203240 203239
141852141853 141854: 16, @ (enerate CLOSET O.KI
3055033101 34 305502 21,

3055033101 34 316128 21,
53055033101 34 310135 22,
305503 305502 310135 19,
305503 316120 316122 22,
305503 316120310135 22,
209553 208055 208564 21,
310134 316120316122 21
316128316122 TN 36 22
13431013437 21 34317 24
116821 116822116820 17
10454 373534
304757 230850, 22
5304757 331474 17,
504757 331570, 19,
304757 323534 23,
304757 318529 21,
304757 335886 17,
310452, 331435: 19,
203230 203239 29,

203238,203240: 26,
KN 2|

|Genemte clozed freguent itemsets. Line: 1, Column: 1 ,Total Lines: 2022 v

4-1-19

)

~

(System)
(Data Information)

4-1-20

nir

File Database Transform Mining GenRules System  Exit

FileMame: D:\workstdatatreal\01 tat ;I
Suppart: 0.001

Data Information:

CIRER 11422

=Ba&= : 80433

PrEsE B BAED ¢ 219215
ARSEERGEE 5 2 - 650
SARIERGE BEE - 1202
FRESRSE RIS B | 1202

R aAREHEE

= : 20
5 —HStuctB B Frib e iB gy ¢ 12 Ao ]

A HS ructs 5 SRS IERAEY | 13424 @ Gzt it oo O
FF—HeaderT ablelf B AL 425 LB EIIER4T ¢
S —fElHeaderT ablef 15 SIS HBIERAR ¢ 2404
HeaderT ableFlFF77 fE B35 4516 50 1SR ZERE ¢

[Diworks'd atalreal’l] 0.001 datainfor [Line: 1, Column: 1 ,Totel Lines: 15, A

4-1-20



(System Memory Usage)

4-1-21

(Exit) 4-1-22 Exit

4-1-22

PIE@NCTU



4-2-23 PIE@QNCTU

guest

| WEE &RE m RAREL TR ﬂl\_ﬂl

| ST - D)3 ANE iR e e A -

VBT [ s om0 6 mem et et R
|m#v|_‘_'_-:]@|—1nﬁ_m B"‘”‘TW'." L

I
JFas T
s
B b ok U
i it
o B rier—g e
o il e ]
L T R R AT
= gz EE
Totuca HOLAL IS o) STCMETHNE
R R EEE LR
S R S
N EE R
[2eps ] A
LS T
R l.{lm ;I
T — T

4-2-23 PIE@NCTU

m

o R R -1 BT R e e e
mlﬂmu— bbb e =] e s

Tl ek ek Sk @i s 4

HESHCTI ¢ e, ¢ O
%g—:& [ e — [wams] — 3 |
VLT S e B R T T e
f— A Tl | Rdf haibos 45 |
it 401 mtﬂeﬂ m SHREETublinber @M I
e 5 | L
R Imubﬂ ;]m [ : :”Iﬁﬂrm ) | _1 -
el LTI B R— TS —
[r— OOk [T mEeses e L
flct b
- o] # v |
izl
— e M

4-2-24 PIE@NCTU

4-2-23

4-2-24

PE NCTU



2-25 PIE NCTU

4-2-26

(HER WD RN EAARW TR NBG
Lk-R e 347 Ome inas ee 3 b E- A6 R

(B[] ene e L b =] e
G ge o] ik v Wiz | i e e s # o
[ESNCTI R S S [ omed | e |
]
Licty £33
WHAR
#nmm
i =l g

AT im0
i =3 I__—---
HEre BHRENISIN 190 —5E &

(R T

4-2-25 PIE@NCTU

SEE WEL WAL MR TAD MR
A-H+n~n.:im1mil T e e GH L
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4-2-27

4-2-28

FLES RO S R R N -
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4-2-28 PIE@NCTU

57




H-Mine

H-Ming(Generdlized)  H-Ming(MMYS)

H-Mine(Generalized)

H-Ming(MMS)
511
. (CPU) AMD Athlon XP 1600
¢ 512MB
¢ 75GB
5172
2 Microsoft Windows 2000 Server
4 Microsoft SQL Server 7.0
513

2000 5 1 2002 4 30

15,409



341,050

0.0005 0.001
0.005 5-2-1
(KB)
2002. 4. 1 ~ 2002. 4. 30 29213 203 5672
2002. 2.1~ 2002. 4. 30 85449 584 8909
2001. 11. 1 ~2002. 4. 30 179309 1219 11494
2001. 8.1~ 2002. 4. 30 262759 1780 12869
2001.5.1~2002. 4. 30 341050 2309 15409
5-2-1
5-2-1
5-2-2
70
__ 60
_ 50
40 "
30
20 /ﬁ.{/.’
10
0 .-/1// 1 1

—*—0.001 —®-0.005 —&—0.0005

5-2-1 H-Mine

59




0.0005 0.001 0.005
20 0 0
48 0 0
352 7 0
533 25 0
913 48 0
5-2-
H-Mine
0.0005
04468 0.0005 7649
H-Mine 8.10% 5
-2-3
2 oo = TANTA9- 1) _ 59509776
7 1 8 3.03 10% 3.30° 10%%%
6 8 8.5 277 10%° 2.89° 10%%
5 33 8.85 2.18 10Y 151 10%%
4 83 9.14 1.43 10 5.80° 109
3 151 9.45 7.46° 10" 2.02° 10%%
2 637 9.86 2.93 10’ 217 10°%
5-2-3 0.0005
H-Mine
5-2-2
5-2-




12000

10000

( KB)

2000 //
o o ——

——0.001 —=-0.005 ——0.0005

5-2-2 H-Mine

0.0125 0.025 0.05

0.25, 0.2, 0.15, 0.1, 0.05, 0.025, 0.0125 0.5, 0.4, 0.3,
0.2, 0.1, 0.05, 0.025 5-2-4
(KB)
2002. 4.1~ 2002. 4. 30 29213 647 5672
2002. 2. 1~2002. 4. 30 85449 1876 8909
2001. 11. 1~ 2002. 4. 30 179309 3941 11494
2001. 8. 1 ~2002. 4. 30 262759 5717 12869
2001.5.1~2002. 4. 30 341050 7422 15409
5-2-4
H-Mine(Generadlized)  H-Ming(MMYS) 5-2-3

61




200
0

+/4—ﬁ.".:’}/ﬁ

| e—0025 =005 —400125|

5-2-3 H-Mine(Generalized)

250
~ 200

150

100

50

.—./'/. . .

[ ——0.0125

—=—0.025 |

5-2-4 H-Mine(MMS)

H-Mine(Generalized)  H-Ming(MMYS)

5-2-6

3500

@ 3000

¥ 2500

2000

1500

1000
500 %

——0.025

—8-005 —=4—0.0125

5-2-5 H-Mine(Generalized)

62



3500
3000 ag

2500
2000 ,///"f::::::::::j"”//////.
1500
1000

( KB)

——0.0125 -—=-0.025

5-2-6 H-Mine(MMS)

H-Mine(Generalized) H-Mineg(MMYS)

H-Mine(Generalized) H-Ming(MMYS)

H-Mine(Generalized) 00125 0025  H-Ming(MMS)
025 02 015 01 005 0025 00125

05 04 03 02 01 005 0.025

5-3-7 H-Mine(Generalized)
H-Ming(MMYS)
H-Mine(Generalized)

H-Mine(MMS)



1400
1200 A

~ 1000
800

” 4._%%43
0 L L 1 1

—— H-MingGeneralized 0.025

—m— H-Ming(MMS)_0.025
—A— H-MinelGenerdlized) 0.0125

5-3-7 H-Mineg(Generalized) vs. H-Ming(MMS)

H-Ming(MMS) H-Mine(Generalized) 5-3-8
H-Ming(MMS)
H-Mine(Generalized) H-Ming(MMS)
H-Mine(Generalized) H-Ming(MMYS)

H-Mine(Generalized)

H-Mine(MMS)

H-Mineg(MMYS) H-Mine(Generalized)

3500
o 3000

N4 /
= 00 —
pl——

=

0 1 1 1 1
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