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The Research of Semantic Data Warehouse
System

Shi-Ming Huang Tung-Hsiang Chou
Department of Information Management
National Chung Cheng University

Abstract

Nowadays, data warehouse systems are become a popular technology in the
enterprise. Because of network bandwidth and communication is not sophisticated
enough for practical usage. Thus, a lot of enterprises have focus on building data
mart with materialize view. But most of these data warehouse systems have some
limitations in terms of flexibility, efficiency and scalability. In particular, the sizes
of these data warehouses are constantly growing and will soon become overloaded
with data that led to difficulties in data maintenance and analysis. GartnerGroup
estimates that by 2004, enterprises will be faced with 30 times more data than 1999
levels. In this paper, we focus on integrating data information between the data
cubes, which can solve the problem of duplication and independent information of
data cube. We present a semantic cube model (SCM), which extends
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object-oriented technology for data warehouses and allows users to design the
abstract semantic relationships between different cubes, thus improving the
performance of query integrity and reducing data duplication.

Keywords: Data Warehouse, Data Cube, Object-Oriented Technology,
Semantic Cube Model
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%éf/\‘ﬁ”w > HEPRlI 7 30 8 E**IFE#I[E“%F\[T"JW » [N Engine_maintenance
 Body_maintenance ff it f]1 ¥ 3! $1 L 19 19 % 85 ) 5 (Object
Identifier) » I'] % F{[iﬁﬁﬂmé‘e HE ﬁ&g«a{qﬁ[[gngﬁg}%Q(,M_ﬁgj@_ RS FF#I[E"P:E‘\"'-’
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& & 3% & 558 (Aggregation semantic)
Cube Engine
{
Dimension
{ Engine_type CHAR
year NUMBER
month NUMBER
Fees NUMBER}
Level { date (year( month))}
Measurement {(SUM, Fees)}
}

Cube Body
{
Dimension

{ Body type CHAR

year NUMBER

month NUMBER

Fees NUMBER}

Level { date (year( month))}
Measurement {(SUM, Fees)}

Cube Car
{
Dimension

{ Transmission CHAR

year NUMBER

month NUMBER

Engine_maintenance A_PART_OF (Engine)
Body_maintenance A_PART_OF (Body) }
Level { date (year( month))}
Measurement {(SUM, sales)}

}

B 12 7 IG5 L2 RS W 1

LT 5 FRER T T LB

Date

Engine_type Year | Month Fees
Turbo 2000 7 30000
VTEC 2000 8 5000

Turbo 2000 | ALL | 30000
Turbo ALL 7 30000
Turbo ALL | ALL | 30000
VTEC 2000 | ALL 5000
VTEC ALL 8 5000
VTEC ALL | ALL 5000
ALL 2000 7 30000
ALL 2000 8 5000
ALL 2000 | ALL | 35000
ALL ALL 7 30000
ALL ALL 8 5000
ALL ALL | ALL | 35000
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2808 LupnE R A

Date
Body _type Year | Month Fees
Sporty 2000 7 30000
Wagon 2000 8 50000
Sporty 2000 | ALL | 30000
Sporty ALL 7 30000
Sporty ALL | ALL |30000
Wagon 2000 | ALL | 50000
Wagon ALL 8 50000
Wagon ALL | ALL |50000
ALL 2000 7 30000
ALL 2000 8 50000
ALL 2000 | ALL |80000
ALL ALL 7 30000
ALL ALL 8 50000
ALL ALL | ALL |80000

291X HLFHRAMNAER L2

Transmission |[Engine_maintenance |Body_maintenance Date Sales
Year [Month
Automatic (Engine) (Body) 2000 |7 10000
Stick (Engine) (Body) 2000 |8 5000
Automatic (Engine) (Body) 2000 |ALL ]10000
Automatic (Engine) (Body) ALL |7 10000
Automatic (Engine) (Body) ALL |ALL |10000
Stick (Engine) (Body) 2000 |ALL  |5000
Stick (Engine) (Body) ALL |8 5000
Stick (Engine) (Body) ALL |ALL |5000
ALL (Engine) (Body) 2000 |7 10000
ALL (Engine) (Body) 2000 |8 5000
ALL (Engine) (Body) 2000 |ALL 15000
ALL (Engine) (Body) ALL |7 10000
ALL (Engine) (Body) ALL |8 5000
ALL (Engine) (Body) ALL JALL [15000

33. TR & s M G

T

SYRIRLP Y I BLAORRT » & RO PO > - FOIT LA
14 bl A TERLN 55 FYIOB 2 A-Member-OF 15 » AR R |57~ A
Foo I T  ATEE PRl IeE) - j*;éﬂ%%%??ﬁﬁffﬁl\% RO akiee bl
W RS R RS

AP 2 [‘Jﬁﬂﬁfﬁi’I'?ﬂé%?ﬁﬂﬂ‘“f% (oL PRI RABEYEER ] =T il
BT DR B¢ ORI ff ) B (Sales) S -
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(Technique)ﬁ?ﬁ}k@[’FFIFF’!,[EH » HEPR T g 10 2R 1L A7 o F TR
T’*E’fiﬂl{mﬁﬁﬁ ﬁ:;tpﬂ?‘yﬁ ﬂﬁ?kFF‘}i’% F E[UPJ ;leiﬁuﬂﬁ ”f"“
B > IR Ik 12 o [ 13 B L (T O ngmf@:ﬂ

Categorization Operation
CUBE Project {
DIMENSIONS{
project_ name CHAR
member
A_MEMBER_OF(Technique, Sales)}
MEASUREMENTS {(Profit)}
}

B 13 : ?" ,FI e :& %w;“] SRV~ ‘*‘F‘ ,E. % %

#1004 8 4 R Heh MER

Id Name Profit

01 Jack 50000

01 ALL 50000
ALL Jack 50000

18 Sam 45000

18 ALL 45000
ALL Sam 45000
ALL ALL 95000

F 110 Bpsr RS h FIE R

Id Name Profit

08 Sandy 100000

08 ALL 100000
ALL | Sandy 100000

15 Carole 20000

15 ALL 20000
ALL | Carole 20000
ALL ALL 120000

%12 BB RIEA
project name member Profit
Internet DW (Sales, Technique) 100
OODW (Sales, Tecnique,Sales) 70
Project_nam member Profi
e Two Three t

Internet DW| ALL ** 100

OooDW * ALL 70

Internet DW| ALL ALL |100
ALL ALL ** 100
ALL * ALL 100
ALL ALL ALL [170

=((Sales),(Technique))
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34. FELT

&@ﬁ*ﬁﬁﬂﬁﬁéﬁm

R RS Sk

**—((Sales),(Technique),(Sales))

LFARE fend 43

J
%x FARY R -

R R (W TR ] R
Awaﬂﬁylwgﬁﬁéwwagﬂmé*wﬁwﬁﬁﬁﬁ%a%wﬂ
ARV IR AN 14) RO 8 A R

SRR

) T ﬁ%ﬂ [gj_ «E}*:[%JE Fl hj“:%\p Jﬁlﬁﬁfgﬁi{:@‘;_: 5)% l—, ‘Jl[ﬁi E}?Hi’uj i o ;I&Ilrﬂ}
%EIFTJILWFEI* : ,1@5 s Y=~ R E_J}{&Ejgltyﬁ;{r%gfjﬁm PR EAk o R

13 B RO

Semantic_Cube

Cube_Name

Dim_Table

Dim_Name

Semantic_Cube_Attr Eube_Name
Other_Cube_Name TZtal Lv
SQL_Descript .
P_Dim
Fact_Table
Fact_Name Cube_Table
Cube_Name
j Cube_Name
. |Cube_Owner .
“ICube Date Dim_Attr
Fact_Atir Cube_Descript Dim_Name
Cube_Name
Fact_Atttr L—o<Dim_Attr
Cube_Name BO— Attr_Type
Fact_Name Attr_Width
Attr_Type S_Database
Attr_Width S_Table
W14 a7 4R
213009 A FHELRAP
CAFALER PR
Cube_Table  |##* % ¢ Cube_Table ™ £ &t & @ eh% § & 1 v 5 0 4j ¥
FERRBROFHE2Z S T F RS ATHEAR AN - BERS
[F eh4p [ A ?‘:E.Qr»?ﬁff:igﬂa F ?ﬁ- N ;}?gy‘ J-z N Pﬁﬁ:igﬂa ﬁgi p Hp

EEFEIE S

D R R G MR A -

Semantic_Cube
SR T BB A R ET
AT R M A ek
£3% 7 (SQL) KR AP BT AL -

Semantic_Cube # & i & $5 it 4p 43 s e FE K fa [fl el 52 A

24k

'111 it\mf‘—"lﬁ ’i'BBB'F]FE”LF
SRR ) A

%‘/\r‘ﬁ’ F‘- » T

Fact_Table FERINES

TFAHFOER LRG0 P T RTE g Mot AR
FRMAZTEFAR PR 7 TR CFEET R AR K
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Fact_Attr PO EFRRARNEF ARG AMET A RONFHEE
» A‘%#ﬁ;f\%i ATEFEEAR ¢ o

Dim_Table TENFBRFHHEFOEBARBE B et TELE L4
B LIRS M T S T s B AR TR A

Dim_Attr B TRRBETEA ) Y RGBT AR TR A DL
MooHe {m R M BRI R AR EH BETHAEE S Aot

- BE AR TR A TR

35. FREKE Pk ehd 15 5

PR ORI T 7 BRI - PO ﬁfwmr,lu T
Gy = TR AN E‘rﬂﬁ[[éﬂﬁl¢gﬁ§mgm‘&v [ F#‘(Roll Up) ~ * 5. (Drill-Down) ~
=I5 (Slice) ~ §#(Dice)t - HIvt#F's .ﬂﬁ’ﬁfsgunﬂ E@ﬁm e H E[J}‘F[

1. ¥~ (Zoom In)

R 53 B O R B SRR MR TS A0
AL SRl =T IR S R R G ORI 5 A
WF”;EI%[ =1 Z/D[ﬁ‘ 15 - /3F{—J§Tﬂj:h , I@%E ARl FE[! [ERLEE S F Fi% 1995 = &l
= BRI R ﬁﬂml - i 1005 @f%f%ﬁ@%%m@
EYRIHIET - AR TR FORIS R RO e D 17 S
LV R I 16

FUNCTION ZOOMIN (Current_Measurement) Eir | AF4EE
RETURN CUBE IS 1995 300
Inner_Cube CUBE

BEGIN =
SQL_DESC = “SELECT Cube_Name
FROM
Metadata.Semantic_Cube

WHERE Related_Cube

= Current_Cube_Name” P = A
_ — =3 L3 L8,
Inner_Cube=EXECUTE (SQL_DESC) i é‘ff’fj“’ﬁ AnsitE
DATA = “SELECT * FROM Inner_Cube ” 1995 | AmAZ 100
Dimension_Data = EXEC(DATA) 1995 * 200
RETURN Inner_Cube
END B 17 : 2c+ # iF

Bl 15 : 2+ & (FjF B 2

SELECT ZOOMIN (& 544 & ) ON X-AXIS
FROM CUBES

B 16 : *%c X & (T2

e
o
P
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2. Ak’ (Zoom Out)

SR E R AR > &= RIRLRTE IOt At 2 FURposell gh Bl -
AR 18 TR R 0 AR R Y AT 18 IR 2 BN T RET 1995

BT P N T A O S5 1995 ok g
}':{JK%L[ s i/l:lq%[l 20 > P "{*,E—J I/g\l EI}J]lE‘EFI?i v[[q‘gﬂ[ 19 -

FUNCTION ZOOMOUT (Current_Cube) £ | AR | ASHEE
RETURN CUBE IS 1995 BRAZ 100
Outer_Cube CUBE 1995 -y 200
BEGIN —
SQL_DESC = “SELECT Related_Cube =
FROM
Metadata.Semantic_Cube
WHERE Cube_Name =
Current_Cube” > | ARHEE
Outer CUBE = EXECUTE 1995 300
(SQL_DESC)
DATA = “SELECT * FROM W20 © &5 & iF
Outer_Cube ”
Dimension_Data = EXEC(DATA)
RETURN Outer_Cube
END

Bl 18 ¢ &5| 6 16 B i

SELECT ZOOMOUT (SALES) ON X-AXIS
FROM CUBES

B 19 @ &5 8 (T2 3

Tl

3. ¥#9=(Expand)

I FrR e R R B SRR IR - ST ARl =
k;l&ijf?%ﬂﬁf#l[gnpjf ok ’Wﬁi?’umﬁ_}fﬁkﬁ”rﬁlfﬁ Il Eﬁaw HEE TS F
AR D 21 ARSI ISR BRLRET e 1
%Eﬁﬁé$bﬁﬁﬂﬁﬁﬁg?wﬁﬂww—ﬁ@@?%ﬁﬁﬁﬁaﬁfw%@ﬁ
ifmjuﬂﬁﬁ%ﬁwl PR o ?xﬁﬂ’v[FEF,[EHpJEg],I D i T IRy P

ﬁ%wgﬁﬂ Ol 23 > TP fh O (e O 22 -
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FUNCTION EXPAND (Cube) B ] 51 EF S
RETURN CUBE IS B < IFTA &> | 3000
Sub_Cube CUBE,Message AR A ?11,1 & [F)
VARCHAR =
BEGIN P
IF Cube.Next 1= NULL ZE
SQL_DESC =* SELECT * FROM
Metadata Where
Cube_Name=Cu slEfesy | AR | BEF
be” VTEC 1800 1000
Sub_Cube = EXEC(SQL_DESC) VITI 1800 2000
DATA = “SELECT * FROM SIEF R &
Sub_Cube ”
Dimension_Data = EXEC(DATA) B 23 : Hakd T
RETURN Sub_Cube
ELSE
Message = “This is Bottom of
data!”
RETURN Message
END IF
END

Bl 21 © #6810 5 2

SELECT EXPAND (5! %) ON X-AXIS
FROM 51 &F

B 22 : JBSEF (v2 2F %

4. {#{™(Narrow Down)

lﬂlﬁﬁmﬁﬁiﬁi%ﬁl@ » b2 EIF ILJEL*JIﬁ:i_/E{_JE[ [Jr)ﬁ%@ﬁm—g}* FE# BV >
= r}glj_pﬂg‘ﬁv[;# [EH (1> FH [E:[n ﬂﬂ@ﬁﬁmﬁﬁl i [E' LSRR L i/[[qgﬂ
24 VIETE » BEUE ST O B FE# E"IW’:;FFF# Fuéﬁj YR ﬁﬁn;—w R
”F‘}”Eﬁ Al §Lzy R u:@;ﬂfﬁjrlﬁkjﬁd ) (/pqg[l 26 > qgﬂ 25 £, ET,“;@]'M/@@

uf[ﬁ“ °

5. FE (Focus On)

iﬁf[ﬁ*fﬁﬁ:é HRLHRLF AT TR 0N ) IS o A -
@El F[J I ﬁ;ﬁfgé'gfj—g:&‘}ﬁ;{_ ?\?Eutfjgl —ém o EYHEI{@FFF ﬁgm lﬂﬁ
YRR T E*Fiﬁ'%%ﬁ” ”‘y%\gﬁ[‘p ) H iﬁﬁ%ﬁﬂ/ﬂﬁ%ﬂ' 27> fyyp- MR ??'t s
FAA > (RPN Rl E Fﬁiw%ﬁ@[ﬁ'ﬁﬂ;I[E*'ﬁliﬁlfﬁ?¥§*ﬁﬁ AT g
g T AT i/pqw 29 Ffm (7R R ERk U 28 -
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FASTHAR R R

FUNCTION NarrowDown (Cube)
RETURN CUBE IS
Parent_Cube CUBE,Message VARCHAR
BEGIN
IF Cube.Previous !'= NULL
SQL_DESC =“SELECT * FROM
Metadata Where
Cube_Name=Cube”
Parent_Cube = EXEC(SQL_DESC)
DATA =“SELECT * FROM

i AT
VTEC | 1800 | 1000
VTTI | 1800 | 2000

5 F A )

=]
e |

Parent_Cube ” Eakiia 51 #8E
Dimension_Data = EXEC(DATA) A Rt <51 & F 4 | 3000
RETURN Parent_Cube JF]>

ELSE
Message = “This is Top of data!” pEeHE TSR
RETURN Message B 26 fj it 6 0%
END IF
END
Bl 24 fi-diEix 82
SELECT NARROWDOWN (p # & 4 & ) ON
X-AXIS
FROM jp## 48§
5: @ivdiv2 32
FUNCTION FOCUSON (Cube) TAHR | HREINM | £

RETURN CUBE IS
New_Cube CUBE
Begin
SQL_DESC = “SELECT * FROM
Semantic_Cube of
metadata Where
Cube_Name=Cube

<Sales>

i+ 2000

New_Cube = EXEC(SQL_DESC)

=
2

Til4

Y

DATA = “SELECT * FROM

e
Ny
3

3000

New_Cube ”

Dimension_Data = EXEC(DATA)

RETURN New_Cube

End

B 27 : B g & iTiFE 2

SELECT FOCUSON (2 ) ON X-AXIS
FROM 2 7
WHERE 2 & $f 8= %53

B 28 R Ed (T2 352

F®l 29 :

FEBE
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4 jBgEE g S
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Eﬁvlﬁl[ﬂ%ﬁ?{ﬂ“ AHEr Py DH:ETLFE#[[EH@‘]?‘F['% h}{»;J’DFIELFE#I[EkI"»“ gﬁqg,ﬂu;ﬁijfﬁj
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' 31 1% V2 PP i R PRI R o R i AR BT 5 £
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fi= > bIIHAT Step2 [ H il A-Part-Of == A-Member-Of & il ELFTJ[,. °

[ 32 BB 45 AR BRI 1 - R TR~ SRR
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Build Semantic Cube Model

| |[ 77 AddIS-A Sementic Cube Model
)i T

Cube Name :
Cube Owner: [cr

"

|

Cube Date : oot/ | }
alos of south |

1

|

|

|

il

Deseript
- Caonstraint

[unciesamcubere F| [- & [south =

Step 1

Define i i

¢ _ Dimensions
Preview the
Cube

fm > ;
— g |
R 32 : gwﬁ?fﬁinﬂs lﬁ]”ﬁ’i’%,ﬁ X

H

L3

5. &k BuiBil 2 B R gE 2

L SRR A PR T A Y R R PR R
ARG BRTER [EIF R H 1o 2 v S Tl 2 e e 2 L 5 35 e

CESIEE T3]

P FEEBRIT - A GOy o 0TI 2 N6 e
TRV o E R T 2 Y SR B (iR )
T .

e 7 (R (5 OSSR S 91 R ] [
i~ AR R ) e SRR IO S - S T
R PSRRI R i » 1 IR TR PR RO R
REEVET - 33 5B 2 ALY ORISR £ R PR 5
2002) -



TIPHEFRFTAIEFAT) §2 % 529 200w &4 7 243

3 IITEEFET 14T) 1AW ST [es i
| SE@) BED BRO ERERG IRD BROD .
AR -
A 2 B R -
2 Cube ™
HERTI s_
EEZEEA - —

B3B: BRI REFRETHAZCADBHAT A6 -8 8 2554147

FAIBRAESE TR () FAC  SE 2 FUSERE I R
Hoig 2 - E[mggfg,g,y/fﬂﬂ A S Ty R [gzjant;gﬁ:* ﬂ»?ﬁ’ﬁ[g#
[AEERRR] LI THIVRA - TIPS RO RO R o PSS 9717 4 e
HLT i o B IR -

&ﬂﬁ&%ﬁﬁﬁw’ﬁ¢ﬁﬁ£”$¢—ﬁ%ﬁﬁﬁﬁwﬁﬂﬁﬁw
Sales Fﬁg,[&'ﬁﬂ'ﬁ floe e m@? LA Jéﬁl EYR] Iﬁi =9 2 IR R
F;";[;ﬁglﬂﬁ[ﬁ}ﬁﬁfﬁ[ﬁla@ﬁj Fél [ﬁi]}dﬁf > I 7 EEHF“T’WF c[ F' %”F'Ji)lﬂ:ﬁ_}[“rﬁ‘gﬁ HW HHEL
ﬁi{ﬁlﬁg[[éﬂﬁifgj;r o1 @~ South_Region ElfJFﬁ’!,[EH(i/[lq\%ﬂ 34) > Lﬁﬁg,[&&'?ﬁ_ﬁi EII?_F’;;EI
ISP B s 5 5T PTRVRL ) 2 53 1S-A g 7 Sales e g s
ORI © G407 #1253 ZOOM-IN %2 ZOOM-OUT 1 it byl
e PR IR R R o R i B
I ’,rgﬂpﬁ[ ;;EUEIUFJZ*} J

Semantic Cube Model

Cube South_Region IS_A (Sales) {
Dimension

region CHAR

year CHAR

month CHAR
Meadurement

amount int
quantity int

Constraint

unclesam.region="South’

Bl 34 ¢ 3 & 7R A
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5460 A PR{FIF( €. 3*13*5%4%7) - ﬁﬂj§¢4irﬁﬁDPF?ﬁa AR A
MIp - E:‘”%E[éaﬁgt[l;r ERRIPYENR > IR R PRI PIERIE e
ﬁal%&u R AR ASRRRI R L %ga f@ ot ,lﬁi¢mﬁi ROTER ]
e ALY S U R iEJFEE”ﬂ [ ”"T”‘?EF'LJ?*M%;[~a+wﬁ’ﬁ([ Eeiry
fY OLAP SERVER £35f]) » B S3 e =dif (Y1 14) -

14 FHEE S RA

Bod- T AL A i 3456 & F AL e =2 B & X2 B 7 F2 B % B4 TS B3 AR
;6 A &

Sales 7 4L s [f]|16380 4 F 4l ze4r=3*13*3*5*4*7

AT 2R TR S~ MS-OLAP Server

R - BT e R RREAF| RS 2 5460 LT e
South_Regio F[& 7 & ~ 3 T+ (3*13*5%4*7)

F g Fl e F AL
e

[EE € Sl

ISR TR Sy S A B e ot 7 S e Gt A e ?ifufl
il ADSL SSHE AT E @ il ADSL SRR 2 KRR
(Timing)== [kl ﬁ‘[J(leed) 78 Ijgfgﬁ‘éiﬁj?“ﬁ?ﬁﬁﬁ Base ~ Enhance ~ Advance
= fg’ﬁ} 77 H[I5% 512K/64K ~ 768K/128K ~ 1.5M/384K -

d

2l TR P95 1] ADSL 2RISR S - [ = $iHE
FA LR wEs Eﬁiﬂﬁ_‘ Rl — FEFEHY flI”Fl e
fﬂ L ePRl ey T IE' TRRIFLSE [T 2 R 2 ) P
IR A e i B -
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Semantic Cube Model
Cube Base
{

Dimension

{

count_rate CHAR

year NUMBER

month NUMBER

quantity NUMBER}

Level { date (year( month))}
Measurement {(SUM, quantity)}

¥

Cube Enhance

{

Dimension

{

count_rate CHAR

year NUMBER

month NUMBER

quantity NUMBER}

Level { date (year( month))}
Measurement {(SUM, quantity)}

¥

Cube Advance

{

Dimension

{

count_rate CHAR

year NUMBER

month NUMBER

quantity NUMBER}

Level { date (year( month))}
Measurement {(SUM, quantity)}

¥

M35 35 4 F R

iﬁﬁfﬁ%l[@ggqﬂfﬁ @Eu :g %ﬁé@ RIPRIGE > ,YhTJ'“F’?aE%i ‘/up
ORI £ 2 il AR 3 A Jﬁﬂir[ (b > EeR fl
AR E S AR A #w‘ ~ Fixed foh[E (IR 36) » =l VSR HRLH R ap
(955 PPN 2 I A_Member OF 7‘& (AR 35 .V B G R - 1
PR T FOCUSON I v i VRS 5 R 5 BT YIS o]
Ry o SRR R 0
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Semantic Cube Model
Cube Fixed
{

Dimension

{

year NUMBER

month NUMBER

count_rate A_Member_OF (Base)
count_rate A_Member_OF (Enhance)
count_rate A_Member_OF (Advance)

}

Level { date (year( month))}
Measurement {(SUM, quantuty)}
);

36 3% 4 TR
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. fegr SQL Server 2000
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