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Applying Data Warehousing and Data Mining Techniques

To Analyze the Digital Divide of K-12

Student: Hsi-Tsung Hsiao Adpvisor: Dr. Shian-Shyong Tseng
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College of Science

National Chiao Tung University

Abstract

To conduct researches of some specific topics, we should firstly collect related
resources. Therefore, how to manage and use such enormous and important resources
becomes an issue to deal with. In this thesis, we will bring up the ideas of how to
apply Data Warehousing and On-Line Analytic Processing techniques to carry out the
framework of this research, and then make use of Data Mining techniques to analyze
the data resources of The Digital Divide of K-12.

There are three phases in the research process including the preprocessing phase,
the data warehousing phase and the OLAP and Data Mining phase. In the
preprocessing phase, the raw data will be filtered, transformed and integrated into
the suitable format for the data warehouse. In the data warehousing phase, a
multidimensional data cube will be built based on the preprocessed data from prior
phase, and then will be stored in the Data Warehouse of The Digital Divide of K-12.
In the OLAP and Data Mining phase, after the multidimensional data warehouse
has been built, the OLAP and Data Mining procedure can be performed and some
meaningful results may be generated. Also, some Data Mining techniques can be
applied to perform cluster analyses on the background of the interviewees. Finally, the
differences of the clusters can be used to build the Decision Tree that represents the
factors which form The Digital Divide of K-12. The effective classification rules
extracted from the Decision Tree will help students, teachers or schools for further
investigation. These results may be useful for making policy decision for the

development of information education in K-12 or other related researches.

Keyword: Digital Divide, Data Warehousing, On-Line Analytic Processing.
OLAP, Data Mining.
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B3t BRI AN ZENBER KRB EAFRE AP AW

F 2R Y FRENEAFE LA B ERE A

(w,

<
FHRHEFL I ALLAF TP NAARERFH2Z AR ES R
- 4§ R 4F 8 (Data Mining)d *tax L &M H AT F kR FE
T T A DMASPro i B4 % & 7 @ % 3 K S TR 2
2. DMAS # + TS 5 5 (DMAS-OLAM) & & 2 #7552 247 I 8 R E R
o AEE] 0 AR R Y AT B AR T 4 Al 2 AR R AR R

AT Bt fY F R REFRA BT E A T TR

ZARACFT AR REFRE 2950
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- 42 5 P RFE(OLTP)nF L E ¢ % 5 &7 = & «h(incomplete)~ $2 3 1(noisy)
2 % - Re(inconsistent) AL I F 0 F]P 7 & TR W LA R FTALA R

LEF O RARBFRAFAEBEEPET L BT E P BRD THE

s
%) =

[k
§\§+n£w@ﬂ~?Hiﬁﬁﬁﬂﬁé%ﬁﬁn;ﬁ#ﬁﬂﬁW4W%ﬁ5F
BE AN R F R R R R R

Ty

—
N ——

(IERET
Source DB [mm e e e e e e = == —— |

H@

G0
s

I
I
I
1
ERARE T ERNEE R ORI | SRR ey PR AR
1
1
I
I

KA (VDCH Algo.)

1

I
25
g

R

Legacy DB

B 410 Ao ALt dz W

ﬁ@?%ﬁaﬁﬁﬁ’%@4iﬁﬁ’?%k§ﬁv
®RFEEEREELE S BREREF H 7
THMFRE M OFLETHEE ASRBEFTRD AR RS T R
FIRARMAN R THEHEIFHE  HEN I RAARAME

X FTHAROE R K

11



TR RFRTHE T R

BT TRA G F RS BERRRRAN L A BEF - RE
FRALGHTEETEY >« pAFEAHY > ATPE @R 187 = BRAF

® i & A £ (Schema integration) » #-7 e L E R 1 (entity) X iRiE {7 T4
FE >N EAFLFTHEIHNTDTEEE BT - REDTREEL S
e

® ¢ jf ch(Duplication) 3 % 4 M B AT R AL 0 BB BT Ap M A 7
(Correlation analysis) 8 jp] 1} % & e/t P -

@ FTHEGRDFE K 2FAFTHETY 2 P B FRFTHE
ot R ER S ERE | A E[15]

Bt P ] B AR L TR AR TR A v ST ARG
E2 R FTHENES LG FAEN AP A BT [ B F AR ST T
Al RPBRES SRS R FAZEREFRAR LR EHF TR 2
SRR LRIy R S R L 1 S C e e g )
oL FEWATH A AL ARAATTRIRLEE ) F T L WA
TEHRI TRE R ke TAEL T

EEAREL 0 ET KRBT & AT R dZ(Data cleaning) 0 f gt P £ D
P ERSLEAR 0 F 2 ARG E ASE TR o bt SRR T R T TR

itz o ?ﬁiﬂ%;mﬁﬁ_f@p\ﬁrf :

GlAr A EE FHRFERNF o ArFESERPNFIFNE o

12



Gt BERRIE S E o BRSSP o doge b 1 ATT e

Id Acount Scode answerl éanswerZ answer3 ... |answer rn
21736 | C0143260101 014324 1 2 3214 1
21147 | C0143260102 | 014326 1 1 2354 4
21148 | CO143260103 | 014325 §f 1 | 1 Null Null
21140 | C0143260104 | 014328 1 3 234 3

21146 | (0143260105 | 014327 3| Null | Null_ | _Null_ _|___| Null |1
21733 C0143260106 014336 1 2 ;Li u% d & 1
CI21731 | Cotd3a60107 | 014332 | 1 | 27 [MEEAETTTTO0T

(1).% & gEenFop @ FAL 1d=21731 2. answer3 B3 £ #cF FH N 7 0 rifg S 4
FRT F N e

Q.26 AH B HFA  FA IdD1146 A EEHE F 2 PR 2 2 A E o

(B).* E#Fw R hF i tanswerl EE P B S - R g PP HF T2

* oo

13



42. TR AT

TR R L 1 & hp AU OR I G £ TR A 1T AR A5 Bt R

(54 [15] :
® T (smoothing): ,ﬂ Preniil o de o4 4572 (binning) ~ W@ FE e
® 3} (Aggregation): ¥ F B (TR & s Blde t Bfe s T R X EE o

® } 3 i*(Generalization):)! - B# B IF A LA BIEAPE § BREE L DB
b7 -

® 3R (Normalization) : #-/jf T AL 4& 0 b4 g 0 it B e RTI ke wF

Blde: AT HEREPRRE S ARMAPE LI R FHES R EL AT
Hi (normalize) k2 > @ E BendTEF EA 0D 1 2 F > AP B4k B

I 4L (min-max normalization)3* & ;% :

, | ¥—min,

W =

max ,— min ,

® i 14: Hf (Attribute construction) : FIEF K o H S AT R o

ERAEARAELY TR S ¥ Y- FLR Y Sl AR N SRR X 5

(1) B % A A 2
dRE LY ¥ AR e £ EE R A E R R E AR

PRy HREFNFIFOEENFO R BEEETHAL)  bde: S4EA]

( Boolean ) ~ #f %] 4] (Symbolic) ~ #c g 4] (Numeric) ~ < F 3|(text) & » 2 7 & #-7
Penh BALAIMR L F A EE LG LI AATHEN DT EFTRSER T &

AR RFEIER £ EBEQINMT)FEE > io® 42 77 -

14



%

FEE 1 R EER £ R (QINMT) E 2
o RERPFHREEETH

ﬁia?Jﬂ'. R EEE 2 R ER

(E R bl s

-~

HE 2 FENERE TR
H 31 2R S AR F A (Category) M
#H 2 3.1 ¥ 42 p 74 (Category)== i - |

(1. iﬂ(”)%‘ 0/ FJ(F)FH LA -
H 3 3.2 K AP T A (Category)=42 & - ¥ F (K BEA)
(D). pAMLEFERRFRI- BEEL &5 5 K> K5 1o
(2). BF IR FEN S BEEHPRRHD0~1.0 %/F - 2HEF DEHRED D
s to PIRR TR UK & o
H 3 3.3 K BAP T (Category)=2EA2 & (2 B FAL(K BE )
(1). #2 3 K BEA RAFHELOL > FHFL 1A -
#H 2 34 B 5420 Tt (Category)=48 EH(K B E )
(). #2 it KA RFERFLE0OA  FHEFLTA  2F &
BEELO0R > JERHLHLA -
B 3.5 K EILP F o (Category)=3 A (K 1 % 78
(1) FABEEEERATRFRI- BFEp B 2 KokiEa 3 1o
(2). B* TR EN S BEER ST 0~1.0FF c FEF HEHET D
% 5 p PlRTEYL pK &
R T T A
B3| S
@::e‘_%?ﬂﬁ? 3EZ AT AR FTRAERE o
R IRER R A

ol
e
” \l
4
*ﬂ

B 4.2: L3P £ 48 (QINNT)ix & 2

15




FoI2i = 8- UL TREH
P I REEREREIAERMAITHE

S
R
=i
O
¥
=i
O

24.2: 2 F- AR L EE

vl
EHE (F/LF) | wEETH
Userl b 1.0
User2 Eay] 0
User3 F 1.0
User4 3 1.0

P03 R Y E Y 2 TR
PR RERT KTV O NERA 0 AR BRI E R
EE L (1)100% (2)99%~90% (3)89%~80%

(4)79%~60% (5)59%~40% (6)39% 12~

ok

B24 0 E(O)FH1A 0 AEFH0A 0 Tt €{6,543.2,1,00 0 K=6

|mF

iR mE THE FpPpT0~10%F & TI%A\@:“% 6T 2

16



204,30 A BE FAALN S5 5 B b

EH IR A A
Userl (1) 100% 1.0
User2 (2)99%~90% 0.83
User3 (3)89%~80% 0.66
User4 (4)79%~60% 0.5
User5 (5)59%~40% 0.33
User6 (6)39% 12 7F 0.16
P4 e R H E AT A
Ep I AL A 427
BE D (D) RAA Q) REKM Q) FEAM 4) 22 musbadi

B RE dABET AL ABRRIR ST Ao B0 0 A ) E AT @A 4T

£
4.4 2R PEEREARN SEE F b
E IR Wit | AR | | EE
TRl T2 73 7okt
Userl (1) - #3% 1.0 0.0 0.0 0.0
User2 |(2) F&r#x 0.0 1.0 0.0 0.0
Userd3 | (3) rean 0.0 0.0 1.0 0.0
Userd |(4) &= 0104 100 0.0 0.0 1.0

17



#0150 4 E AT
1L
EE (D7 QF R Q)@ BE 48 G)FF &P L fo

Dk A g ?

Fe i BB d SBEFALSHREIT - ARFHT TS 40T 4
3045 AFE AN L5 6

FHOT | W | ERG | EEG | EEe | R
FHL | FH2 | FHE3 | T4 | FHS
Userl | 12 1.0 1.0 0.0 0.0 0.0
User2 | 123 1.0 1.0 1.0 0.0 0.0
User3 | 1234 1.0 1.0 1.0 1.0 0.0
Userd4 | 12345 | 1.0 1.0 1.0 1.0 1.0

0060 A ALY
P ERABFAKERT L o KGR IErn 708 o A 9
(DfE £ $5R 3 3 QAT TR~ FH i 4 o Fhess

QFAHFRE T L

GFnss 47 Lo

dSHELA A SHREI » HRIEALER LA

@Rt Fasg R g g b

BE o B BSA o Bils
pe{574537251} » K=5 0 4™ % :
F 4.6 BN LEF 0

EHIE ki ‘e | HiEke | #E | HEk

FHl F o2 T3 74 F 45
Userl 12345 1.0 0.8 0.6 0.4 0.2
User2 51234 0.8 0.6 0.4 0.2 1.0
User3 34125 0.6 0.4 1.0 0.8 0.2
User4 23451 0.2 1.0 0.8 0.6 0.4

18




Qs FTHAEFBR 2 THEH

AR F A R A 35 3 i it (discretization )F TR Keid o iE FALE] A
FERE R EE T RF ORI PRRE T T AL TR g
ATk ez = 5 {7 G sxenf (v F L (data reduction) & & & i (generalize) F AL 0 ¥
RABTHBEF LML O G PT A IR L T I R TR A

WinAR A KT LA B H R A[15]

Stepl. 4L
BATI L R L SR E TR F R E SIS T AN R A e inf
BoH- BARAFLAEFRA > LRFAF A FRFLE R ¥iF(equal
depth )& % i# % % 0 4p 8 F R EBGIE 7 % 4 > BRI 2 0 b- BFNE

BEFARLF AL LB F TR LT L ] -

Step2. f# %k i
i A TR TR ATk B R AT R o F Lol pEA 1Y
R4 =240 0 B 2 Bl 4 17 (Histogram Analysis) ~ 4 $4(binning) ~ 28 ** %% & (Entropy
base) sz it & o L ¥ E A T A 3 0 HPA A A3 ¥y oo 3
AP ool o A HMARRR > APHRST BE SRR -
R e T T U LT FRE SR SRS Ty s
DoV REELS R b BEFEEM LI TS .

FRHT R R ABARMENK

EEA AR A PORATFE OIS AP AR I E AF TR F 4 A i

e

BARWARMAF RS 2 hikdpeo FE F r B R T iy §4 A kd 7 -

TR 0 o F AR BROIE A AR - BT KA R R 4% % iR (equal
19



depth)= 3% » = fjf‘u{tt#%;% BB RER P > UE R E R R A R o b4
LA 15 i BT 3212 470 A1 2 B R 1606 475 1 B R 4 g
EF 135 1605 78K 5% 1% R { ik BRI FHA2e 95 4 L ik
A EJEO0~617 4 > I % 2 % AS 1605 3 % 321247 i B R Y F KRG hE

4O e R 619~8340 4 0 B 4 A feht 4o

9000
8000
7000
6000
< 5000
# 4000
3000 //
2000
1000 e

1 401 801 1201, 1601 2001 2401 2801 3201
F i

B 4.3 B2 A fci R

BTREFE-HBEE > FPET LA ZABFFS LT - BA B DAR
(members) « 118 IS 5 A T - B A B SRS 0 AL~ B R(eve) it

RER BRI AR A - BB S RS LR SR AT

B3 RKIEEIE
® 1 §H 8340

® 2@ F 0~617,619-8340

® 4% F 0~159, 160~617, 619~1498, 1499~8340
® 874 0-86,87~159, ...,2029~8340

® XA #c 0~8340

20



EC L LS LR T U L ok

REFREIRETE K
® |iB ipa ] 283
® 2§ 0~35,36~283
® 4 Epa ] 0~13,14~35, 36~80, 81~283
[ ) 8?[;%1_%] 0~10, ...113~283

® & iF A g 0~283

Fr8 i EEHEE RRMANK
dR g 5 HFHG R T RRE R TR R M R RG] TR
IR R AFEAIEE b AT R R L H i A A 4T T ke T

TR ARMARA duE R RGE o g AR NS FIF (P ] §38814) 5 Az gk

2

H L 1365 T B M- AT e 4B KR &1 (generalize)F & % F KBS R o
#H 22 M2SERT i kR &1t (generalize) 365 % #& 14 = | (member)
B3 U RESEA TN, Y, G, LATARE KR & C2SHT K BRI

Roowd e fmp g e

PRFERARPENE:

® >F» A F(LR R

® 2HFELE(G, P, 3, L4% )
® i (25BEET)

® LRI ®REEE 365B %A )

® :BH (38814 )

21



APl it 4 T 110 RE BB AR B BB B
H B 7365 T AER-F AT i ® B KR & 1 (generalize) e & ® B F B |
ﬁ; 1%2 1l 10%@_% 55&3:—: “5\ ‘:’f”@:]x'h”_ ji }% % it (generalize) 365 ‘é—"_. E% /3—’::}’3”_:,‘\. ﬁ (member) o

FaEEPATE R AT

PESRARMAIEE -
® 554 5 (104855 58 % &%)
® 1R ®IFEIE 365 HAL )

® : BHFREGIIF)

22



L3R BERATR A HLEE

(1) A aR22E

TRREEFAPREANL T RRMAN A P (Multiple Dimension

o

Concept Hierarchy Knowledge Acquisition ) & & /% » i B/F & /2 2 & % KfgPLps
BRIEEFATREAE )N BN AR AR o B R A

¥ ridp $ 2 B R (Measurement Aggregation)t ¥ 2, & 2 B & i+ (Generalize) shiT

ek

o I ERPEARE R BT u;}ﬂgg. WRFFR auz ¥ o I AR PEE oA
T gz g FROMEH AR L S E D ER BT ERT B £ R 7S
&

WHE P FHA A EE -

TR L FE LT A

HEE2 5 MBIA IR B (MDCHKA)# & i2
ﬁ»:ﬁg?ﬁ%o
CERREI AT EL T
L2 S I AR AR 2 2 EEMAIE (Comceept Items)
%5,%2174:".“” FEPEL T, R 1%’**'?55 T T ik Bw] o
W3 AR - PEE IR (Bl4rATE )
HAA AR RY 0 JENE AR TR S B - KL o
HAS IR AR A (HAATF C EIAT LE - BB KA LH(HL2 AL
L A RE (”55'?4) (B ZpS)e Eerf L3 - EAFH A2~ F 6) > 2 11975 AL
3oL PEZ LRl o

HIET AN R F AT ES PR s (ELE £ roll-up - &) -

(1) & pedorg (20 S)PF“TATH i B B AT > & S ATFEMA T

Tw o ID e

(2) 7 H&8-

R R BRI AL Rtk
Bl 4.4: BERPLL A 3fge~ (MDCHKA) i & %

——.ﬂ

23



Fol9: BT 5 ARAN K BB Y2 | o REB R EMAT B HF LK R

%’P‘%‘IA\‘;P?% j._f'?e_,%\‘t o

2470 iFEME I A

& 4 it

Q8 | RAMER G

Q9 |[*AEHE g

QIO |k FARACFP/AERDEES ¢ ARt P RY Tro ke ) %

QI | %Rk > JRAB PR LEE R Tk 2+ v F

QIS | EFFit ™ Trak uk L R 0§ LR T 0

HA TIRE R R PHCER A # %1 (Concept Hierarchy Labeling Phase )

2487 % 1A FOBL R ERUCER S 4 ¢

o SRR AR | AP TRE | AP IURE | R B IRE
LR meEE | 7 2 53 % i & (labeling)
1w Ql1 S10 Q8 FEFTAKE
2w Q8 Q9 T iz

249 % DRIEEF R R R HCERS & ¢

EARG I 22 AR IPES RIS | PSR R RE
2k |trAE 5 1 5 2 %3 &AL ¢ (labeling)
Blo | FEFary | g ii AR

F2w | B

24



# FEB AR B EA 1A

(2).

34100 D B S PEA TR o
FARRE EMAR A TRA

R AWML A PEA IR

‘— ~

FRRE | FRETART | QIO et b ¥ Traktares ok

Ql: #* Tk x vk o

QIS: i % T Rneh epe b 3o g im0

5@1 18 o

LR kg [ Q8 RAME A £
762

R
sl

—EF"'B

-

FILAAI0PR ERE KR 22 TR MREAE . T LB

£ R E KA PR T e AR E e

FHABLEE
=20 E

BHHR AR PREN T AR TR AL

[16][17][20][21] -

B EOTHBRE2ZPIE E (measures)

FEEEE R ETERAM TN APT LNOBE ER FRTR ALK
PN EFR AT T TR LTI TR R EA
FELEAKE -

BBz A (dimensions)

\\\?{r
ol
|-
s

O BEEAL XL EAPFUEBHTRAR T RANT 1284

BRRINGERSMEGE p REE - FRFY S KF AR F AR F2 R

FRAETFR RKFTAKLK TR CFTREKERR BRABE A
FAVH HY FRRERRARL? 27 REAPBRIZ -KFFTAR K

25



BRd d Fh FTRAKEXG AL R FRAKERFLET 2 - FTuakgL
4 A EE ST E o

® L HrBBR2Z %R & = (facttable)

;V_g—\“/g—»-v-,x-. 5o [ = - ) [ S | Ke . 2
TEAPI TSN BER AT T 2 REF A

241 ER2FEI[F 4
FREFITF A

2412 BRF %2

5 9% 4 58 Key
#1128 Key
F a7 = Key
T A B Key
g 2 L #cKey
= &t Key
AR+ F i Key
# b7 F s f Key
TR & Key
TR E Kk Key
B A Bk A Key

7 41t 5] Key

ERE R
AR
TR A
HE TARE
T
T
R E A
PR
ol

26

FREF L

35 5% 57 Key
12 %¥ Key
g 3| Key
kA #c Key
24 X ficKey
F = & 1 Key
7 fE+ & Key
Fbr 3 s K Key
TR 2 & Key
T gk Key
19 A i Key
7 2t 5 Key

2R R




ETFEZ LTRSS (B B RBR -27%8 % ABR)
AEAE 6 o 3 ERHE (Starschema) #54 > F BREA > HE 7 -

BERFTAAZ - 2RR TR A[9][14] > F 5 & & % & (star schema)4o®) 4.5 0 @

PEFAP AR REERE RS- BARL P BAAE L AL R A

W T e g R PE A R (Join) PE R o

dbo Dim_H#I2AE

M B ey
EMELE
i

dho Dirn_Wl048
WKy ——\\\k— dho BalidipEe

b ape iy

abo Dim_ 4485 %gg%ig
SR\ Bikey

22 g
el cho Dim #EARE

BTN AT A Bty

%ﬁﬁﬁ%éﬂﬁﬁ@ SIATHARLL

i SHET FHESE = HETABL

dbo Dim_SHABT fgﬁ%ﬁl = S i E%&Key stz 5
THBT B ey SEAR ey HIER

N ERRIEKey
Betflkey
B

cho D III;£§H§h§ g%ggiﬁ

EHETER

BRTEREURKey
HREANR

BHREEHRE ey sElemae
EAHE AR i
i
e cho Dim_EZRAERITEE
d._ [im_Ea4 Ee T TRk ey
B EHRRI ey AR REYRETS
B AR R EAl )
LRSS
REEAYLRIEETS
cbo Dim_SB4 L5 ERsE A TR

27



IS (N L

ARABAA SR fIT ML AL B FRY AT S M E AR
%> 4o b F(roll-up )& T 45 (drill-down) % i& {7 ;ﬂ—': Bk R AN Ll S B

TR S ARG 1 g TS NERE AT g % o ot o R TFB,T*UF’ VA - Rk St
IFHSA LY FRER DO G 24 T UETAR A HTA L S W
FTRBRIEE AR NBEREOTREMATEE L RIS DR aTy $IE
BT T AR BHAPE 0 P NEFEB O TR A 47454 (On Line Analyze Data
Mining ) & M1 #ici= B ¥ E L DA FFE & Flo T LSRR A7 FRFER 5D

KA P o

5.1, & A5 /AJ5L

BT D LS FTHL A R s R AHSE AP TEE A BF A2 2 M (Data cube)
Fi THERAFARE  fr TEREEEHFHE M £ 50 OBREE 14
BAITAER > AAZMEF 2 T(OLAP)EIZIFE > 51 A7 2 B RFE S et £ 2

MR Hf A2 TR B

® icimd 45 st A 45 (OLAP) L 4T ?
O o flm M AL AHTEE LG F MR AR hf TR
O i BB PR g £ 45 N TR T M he £ 9

® v LA KT MR K B g g et 2

BOfEA P RA o A SRS d P AT (Top-Down) Fi k3% ensa b A 45
Zo v EEA ) A OLAP) A EFA I H N E LA haR > W E T - FERE
FEgFB L Feng Y Fae Bt s 2 (OLAP) A 6 > A b THRa gL

FiF AT REER,  HRAPTEEHI4BRRE IEEE 227 T
28



chie £ 2 365 %

B g E L OLAP A 384 474 o B fs 0 Ay g R E 3 A4p B e
BRAEBHEEEDEFE 6 d WEFRF ETFEL T 0 I E FHFER T4
B ek i le & o T AR T R AR K B T4 %8 endcit bt (descriptive statistics) &

kG B iR Xt TRV R 0 THAGER A B E R KRBAR K B

% g o

(1) ¢ + A (Top-Down) Fif 5 chait t A 4532
— A T AP A BB IEAREE LT A0 d R R T AL R ) e
FHRES SR E BRI > V- 48 "4 + AT (Top-Down) F& k4

e AT | S E o AT ARACR] 5.1 AT o

.nmﬂg

'lH’ T ."'
L
TE#Ir A
Cube DNmension
Belection
L 4
RTRE R o
LR Rall-Ups ey
FHE(Drill-Down) ’I?:Ji:;'r
LT FriSlice)
LI T {Dviced
B Pivot)
F {
BATFT
Measures Evalustion

B 5.1: & AT (Top-Down) Fg R 3% e b & 47 /5 42 R

PR W 5.1 #5 A 4Tindes AP E R A i A o R TR AT

22 - OLAP 235~ 474 ~EHPHREEZ pHARE - AFEL,TRRE ~BITAR D

29



A FEREESR R AR AT RE S BAHIREFTIR 52 17

d + AT (Top-Down) Fg A 3% endr b A 477

H Al E:- OLAP LA {74 o

B2 EHEPETEEAAMAR > TE IS TEY o
HH3 EAITARE r MR ASATTA (T R AR R RERE)
ﬁ%4 AT AR ETER  E R EEE A TR o
H3S AR~k o (Drill-down, Roll-up,Slice,Dice,Pivot)
A6 BT MRE AT

7‘5.%7 T

\F‘b

% o
BES  LE AR AR
2 A At

TowHHES

B 5.2: d AT (Top-Down) FER 5% s b & 472

He 4 5?3, ;\,,Faufj ,;;}7? BLRavE | KA AR L7 E

o TAA A H TR EABRR R R LRR AT VTR

Rfp b, EH T PRI ES .f‘é!_)i%é,j&? P AR UE SN LS

BEEBR APTRAAFEEFI I AR R BDEER T EEL S P

EA AL =N G s VAR R
Gl S PR SR B PAR R A0 R F R P E 4 BIEL A o b

o0 B AT EVER {50 BT 2 OLAP 1 424 47 (% 5.1)407

30
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% 5.1 : OLAP 2 354 17 %

SRR
I1FifF | AFiF2
BIEE | B4 RN | KRR

g R g &
Adriag
FRE R 1 4 2 3
T H A 1 3 4 2
I 3 2 4 1
FETAKE 2 1 3 4

B i it 7] 150 4 -

B 5.3: #I2i=% > B4 RH KFRKLELR 2L

31



ol 10 ERFRAH
T ¥ AT (Top-Down)Fp & el 45 | 232 » B Mm% | ~ Toagz
Fxe, ~ TREFFTARE ) Afrakaorgist TERTR FEEE -

A 12004 & SHE RS L EE R TERER BB REDEAR

EATERE FAL THEEEy | cHI L TR R Tk

EN
~mi
w

FCR 3 BAR > e F T IR OLAP A 3 A 47(4 5.2)4cT ¢
% 5.2 B F iR OLAP i L4 47 4

g | ¥ | F R AL F T | ® | KRR
BaLl 4 ¥ T E EL EF EF 7 E
LR R )R K| K |F|FOIE |2
EOWK K| R || F | F || R R
T R R
g1 |4 & | K | > | F |7
T | K * * ¥ | % 3
LN g | &
o
ook
& *
R I
e 5
ERER |1 3
FALTHAE ARG EN T ATHSAT g NERTRE G DS

FFEEE ALY FENLE

20045 F [ 2R T REZLKITE

—— -y

East | for th 1 South

Fpr e E

W5.4: 2RERFTREES T
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KT R g R B R 7T R (drill-down) 08 47 0 40T B S.5,F s B

TER o TR g

2004% [ B EEREREFHITE

| & RN #F 8 HE B A% gRw | saw | Merm
Central East Mor th South

P ENF

Central - East florth South
BArENE - ST ¥ FRHEAEER
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LAM (On Line Analytical Mining system)
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