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ABSTRACT

Among OLAP(On-Line Analytical Processing) approaches, ROLAP(Relational OLAP) based on the star,
snowflake schema which offer the multidimensional apalytical method has performance problem and MOLAP
(Multidimensional OLAP) based on Multidimensional Database System has scalability problem.

In this paper, to solve the limitations of previous approaches, design and implementation of multidimensional
data model based on Object-Relation DBMS was proposed. With the extensibility of Object-Relation DBMS, it is
possible to advent multidimensional data model which more expressively define multidimensional concept and
analysis functions that are optimized for the defined multidimensional data model. In addition, through the
hierarchy between data objects supported by Object-Relation DBMS, the aggregated data model which is inherited
from the super-table, multidimenslonal data model, was designed. Once these data models and functlons are
defined, they behave just like a built-in function, with the full performance characteristics of Object-Relation
DBMS engine.
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Query, Slicing / Dicing, Rollup / Drilldown%-2]
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A B4 AR At

tHE 28 61 i =T ARk AM-A
DBMS 7|4t chxid dlole} 29 B ¥4 Yol ¥
ke B 8= OLAP Al4g¢] T2 viehdch

AHBAL PIE{H O] A

AN ool
(Retational Tables)

% 6. 2AA-¥WA DBMS 7|4} OLAP AlAW] &

AA-34A4 DBMSelMe AMEAE A9l d4xhk
BA AR 2] wlojel elglell & A3 A2}
o A9 e e 44 AT o, B
e A oA dlelet myl A=}
StarCubes} x4l ¥4 gol& oA dloje} =
ol F<& AlA Ao eiet

AM-3HA] DBMSeAE M) Ao 7|t
Abdg AahEd] A E=ElA A A
dole} =gle] 8ok diojely DBMSY AAd 7}
w270 AYE glE o2l delst 2y 4
&8l Ao N Al vlojel myle] Fs
o] gl dlolst elg] W ol Y AR WA
Al RE=E gl

V. CiX HOEH 2R 78

4.1 A2l 7 BH

£ wiEels Akt -4 DBMS7|NE tiap
4 dolel mdls] A& AF] HAA A
A DBMSE& MR clakd MG #it 22
melg] Al TSl ZREE]] AlAdge
T8 L ohia el

AA-gA DBMS 7Ivb vl #44 H¥ =2
EER] AW THg 8 Audele Sun Al9]
Solarls 2.5 7IMk] AA-¥A] DBMSo2H
Informix Universal Server ¥ Al3-#l%t) Informix
Universal Server & Informix-OnLine Dynamic
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B 6. MA-FA DBMS7 | chak 84 Al 7d 8
Auj& 23N |Sun A}¢iSolarls 2.5

74 M-34A4 DBMS |Informix Universal Server V9

SQL "lE4e]  |Informix SetNet32 V9.0
ool Ed

PSP Microsoft Windows 95
Ealololnm =7 Informix SQL Editor V2.0

Informix Schema Knowledge V2.32

Server 2] DSAE 7|§LeZ 2D, 3D o|v|A], Alg-
=, vl 9 A A2l 4] B4 5 ookl 8
2] dloleje}l o|& Y 4 v AR ALY
4= glx® 7]& RDBMS2| A% iyt A&
Aggel =3 2t dlolel Aol ot AR} o]ol
ZRE A 5] A AR shdE AUshs
t#A<] AA-#A DBMS ol

el B Jell= dial] SQL HA7|<l Infor-
mix SQL Editor V2.0 3} ule]else)lr A7)vE
oY ARl ®7jow Ewidle] £ Informix
Schema Knowledge V2328 AM83lgich =3F 4
EY v5 flo]Z¥ Informix SectNetd2 V9.0& Al
A8}t

4.2 oA Hlojet 2EE ¥ ARBAL Fe| 4
olE} Bl % Al2H Elo|§
4.2.1 AFmX 89| dio|et ElRl: Degree
Akl dloje} mwle] Xzt &4 YE-§ A}
+ Degree += Named Row ©E}g]oZ olay) -
Degree_t el4l-& ¥4 FHxt

CREATE ROW TYPE Degree t (
INTERVAL VARCIIAR(S),
VALID INTEGER,
INVALID INTEGER,
START DATE ;

T3l 7. AHgAl A4 de|s i) Degree_t 42

9] AH8AF 4] wjole} e}4)el Degree t & T}
28] dlejel =y e R dlojele] Fv], A%
717k, fARRA] o A 717 A AR AR 2
ek wWeby oA dlolel vy zkzk 9ol
A 2|5 Degree_t ©f]2] Degree® 7AW o& cf
A8l dHolel mwlle] Azb &4 AES] FEAR K

A8 A clolst mRlel B ¥4 e
aoF dlejebel thah elate] o}gRck

4.2.2 M2 Hohk

oA dlojel =g S8 ARgAE A dlolet
E14] B olel wi3le Akl wiRt YRR ¥
3] $iske] Alay dlolEEd o-E 2] T
Kiss)

CREATE ROW TYPE Dgrt (
DGR_NAME VARCHAR(10),
SC_NAME VARCHAR(20),
DGR _TYPE Degrec t );

CREATE TABLE DegreeTable OF

TYPE Dgr t;

a8 8. AlAR He]#: DegrecTable A<

AH4A; A9} wjolel Ellel Dgre 7 Al
dloje} =uof ti3t Degree AR E T3] HY
Aedl wle]de] AMgat M9 dlojgt eljlog
Named Row Elgle|t}. Dgr_t+ Degree ©]g W
o]g Ahz®)l StarCube2] o]-F3} Degree_t2] el
o] Degree PHE oFo] Ark weid oAl o
ole} muol cidt ZF Aol W gehdlelel A4
A A4 ®o]H4] DegreeTable 25-€] #F o}a}
4 ollo]et 2Rle] Degree AH& 1Y who} Aejd
et

E4 7 A dole) male) AYA AR BE
Y g 2o O3 AR F¥shs Al o]
BEE v el T

CREATE ROW TYPE Dimension t (
DIM_NAME VARCHAR(10),
TBL_NAME VARCHAR(20));

CREATE TABLE DimensionTable OF
TYPE Dimension_t;

CREATE ROW TYPE  Variable t (
VAR_NAME VARCHAR(10),
TBL_NAME VARCHAR(20),
VAR_TYPE DEGREE _t);

CREATE TABLE  VariableTable OF TYPE
Variable_t;

a8 9. A~y wle]d: DimensionTable VarlableTable
A3

A ] Y FrE ARr] Hsr a3
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4394 A24 Dimension_t Hehe] X2¢ dHol#
4l DimensionTable§ FHgIch =4k #HS 31Ho
it AEE M| #1828 4.3 oA Aoy
Variable_t %e}%] AW ®]o)H VarableTable-d
Tkt #3) ZF w4 882 Degree_td 7o
sk

4.3 AMEA Fe| HMAL: ciH ClojEt 2Rl A
AR}

4.3.1 ki oliolel 29 A4%: StarCube

A T AR A vlolsl By B A
Holdd 7R Hprie] #/AY el ie
hald dlelel a-§ FA3l4 StarCube <ARAM=
29105} zicl

A Al dlolel male] AAF dlejele] ¥
Aol viel AzgAl @ A7 44 AR Degreed
Ao atar 2 wlo]#<] DegreeTableol] 714k},
oAkl vlols} =9l AYMA} StarCube: WA 214
#-%7te] Cartesian Productel] dis§r] 2+ Named
Row ©Eljle] melA elq]e]l Ref A& PPA7)
A1 F QAU weA W @AY slol e
MAse] A R slojele] kg Ref H®Q
271 e o) oo 2 A gEZR)
Cartesian Product 2] 41| ule]e} gt % d4kale]
g Wes] WAY w2 NE TeiA Ref
259] 2 Name Row ©}3]e] W< &l iqlgt
t} o]d Named Row ©}]]®] #eld w}3l]] Ref
L Fdy elgle) ¢4 Heasl Row elgle] 4
A AR ol 4N Hsl=d Yo,

ol@ Ref L #F c}Ael dlojel mgle] A
Z31E Degreeo] Bt Degreeol] #1745 YU R o|4
8l Degree] Alab AJ7hg vlehlie Start 08 o
EHE|S] Offset-& W7 MAsle] Aale] ol4slx
& ¥} = oA vlojel myle] AJAE ool
gl ARE Al2e wle]¥el SCTableo A3}
Edi=0

4,3.2 29 ctAH ojolet =yl Aaxt:
Agg_ StarCube

UM TG A vlolel Zdg sREeE &
o oAb dlefet =ilg AYdEh= Agg StarCube
dababe eHgEt "tk

HA oA dlelet myle] ALl A9 ot
Blqld AN e A9k A vlolsl =Re] ulo]
B el AT ol Mo chalel dlole)
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O vy dojel =4 P9a}; StarCube 4

CREATE FUNCTION  StarCube (DGR NAME
VARCHAR 10?,

V.DI VARC 0), V.D2 VARCHAR(10),

V VI  VARC 103, VV2 VARCHAR(10),
V'V3  VARCHAR(10)

RETURNING  VARCHAR(10);

@ Fz= AR AL [IEHA ALY 94 ¥ Mo
DEFINE TEMP  COLLECTION;
DEFINE R ROW;

DEFINE S, P, L  VARCHAR(10);
LET R = ROW (100 , 200 , 300);

@ vargl viele 2dls] A9
CREATE TABLE §tarCube OF
TYPE SC_g
@ 29 YEDY Cartesian Product 0.5 A4 A4

FOREACH CURSORI1 FOR
SELECT V.DI, Vv.D2 INTO S, P
FROM PRODUCT, SALES_PERSON

® 2H4 YR7F w213 2] Named Row 9§ €] 24 713

FOREACH CURSOR2  FOR

SELECT V.VI, V.V2, V.V3 INTO S, P, L
FROM  SALES DATA, PRODUCT

WHERE SALES DATAP id = PRODUCT.P id

// Null Value WY /

® 249 =3 223 9] Named Row ¥ 9] X3t <]

SELECT REF INTO TEMP
FROM StarCube;
FOREACH CURSOR3 FOR
SELECT * INTO R FROM
TABLE(TEMP)
UPDATE TABLE(TEMP) SET
i #lE Value Y] /
WHERE CURRENT OF CURSOR3;

@ YA BHAM W4 E Ref WYl Y

UPDATE StarCube SET REF = TEMP
RETURN DGR_NAME;
END FUNCTION;

% 10, ol wols} =) AJAAE: StarCube

zgl AAE A e 80F oAl dlolel melg
THYch ooz oAb dejel wdqle] A8l ¥
Bl t#lA 2+ Named Row ®l]$] Falxd elql4]
Ref & A4 A7) a0/ A4 F o)
4 dlelel mxle] dloje} gk W @A) Hagkd
89F oAb 8] AlAbEle] Ref 089 4 Name
Row E}}]e] ¥ #8Fol] wiqitir). o] wf Named
Row elgle] =y el]]el Ref B2 HHA e
3¢} A Hpet Row Elgle] /14] W R o]4s]
Al =R vk 4 Ref MEL #7 ol
dlolel wilo] A Degree o8} Degrees]
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AR ARE o8] Qof A4bg Pt =
4 29 A dlole} o] AJAJEH o]ef ofE-
3= HER Al2" Heo|H<]]l SCTables] %A
th & & 9] Named Row ¥jgle] oijil Al
RAE2 Informix Universal Server V9.20]AMEE] 7}
sy

@ 29 chad dHeoje = 44z}
Agg StarCube 421
CREATE FUNCTION Agg_StarCube
(SC_NAME VARCHAR(10),
Agg_ M VARCHAR(10))
RETURNING VARCHAR(10);

@ = Dol TAE YA AR A " A

DEFINE TEMP COLLECTION;

DEFINE R ROW;

DEFINE 8§, P VARCHAR(10);

LET R = ROW (100, 200, 300);

@ 89 oatgl dele} mae] Ho
CREATE TABLE Agg_ StarCube

OF TYPE Agg StarCubc t UNDERStarCube;
@ 29 BEY Cartesian Product &= AA 44
FOREACIH CURSORI1 FOR

SELECT D1, D2 INTO §, P

FROM StarCube,;

® 2 PER ak Uapl dojel M) 24
INSERT INTO Agg StarCube( D1, D2 )
VALUES ( 8, P );

END FOREACH

® 24 YETF WA 42 Named Row ¥ 6.2 523t
o3l

SELECT REF INTO TEMP FROM StarCube;
FOREACH  CURSORZ FOR
SELECT * INTO R FROM

TABLE(TEMP)
UPDATE TABLE(TEMP) SET
WHERE CURRENT OF CURSOR2;
END FOREACH
UPDATE  StarCube
SET REF = TEMP
RETURN Agg M;
END FUNCTION;

O 11, 82F oA dloje] =yl gAJalkAge StarCube

4.4 cixkd Hiolet 2o T oflx|

4.4.1 old| clio|=t

the 29 12+ £ m=RelA o84t oA dlof=}
o] ¥AY wolda-& vepdrt

B ol AMgEE oA diejebe A2 e
A& Beep] A fel Ee]E(Sales_person)

Sales_person Produst
: HEAY

gvn

Pivpe /ER
SEN E_sem P_mode /@M
Amuf E.mng P_oolor /&

— Pyesr UGBS
AR Y | P pdos 421
RN AT | Poost sasue

Semt VENWM
S_dete #ENY

Sales_data
Im a3y

J# 12 oA welEe] BAY ol T3

3 AR5 ele]#(Product), e HH elo]d{Sales_
data) 2 AEr) ol HeolEe F 7]Q) S_id&
2o ZF52) HelEE 712 P_idE [, #o)
Au ol AF 71F 7|uteR ZRl(oin) g F
3z Ao et 13 138 ol AN
o]l Z[9HE AeEe] 8 F ek o
oA 2 wofile] AsApd welakag 3 el
= & o]E Yl & Aoje g
ZAME Hehdck o213 Ag S8 Slade
ARg Aol g R E3tw gle Product o)
B} o] ARE T3l Sales_data wlo]H 712
Zolg ke w #d ARE st w3l 4 4
g Melialz el Qake i Adgke e
ek

(et SLECL by 1 V-
! Finct punn i Aty s

T8 13 AN HelE 7Rk W) =4 o

Tt e ) Ay} eold 7k Felel] 7]
BRE BAY wlo)de] et goM FAY 9
srjss ol Al wiAE @art glck
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skl o opn e e

a8 14, oA vlelE = A} o o

13 14+ Informix Universal Server &) Service
Name-§ ius_cse 2 ¥hH= AJ#]2] Starcube =Zhe o]
eliflo] Aol Hdrdlel AR wlojet =y YHAE
Szt A4 Jed A dojet = A
22} Starcubew 7N HeEAN A A€ R
£ Degree E}3l¢] ‘Dgrl's} s &4J4 Aoz
‘S_id’ ¢} ‘P_id@¢ zElz W HOF ‘S amt's]
A gojodg vjehe *S_amt * P_price’, & o]¢]
& vtehl+= ‘(P_cost 7 P_price) * S_amt’# A9
8lod oA dlolel Eiil-& Tagict
olzigt riapl dlelel AR Fs) Fa&H oA}
4 vloje} 2yl gt zicl

I 155 29 149 oA sjejel =yl AJAz)
2] o8 ZAah PEE cAr] dloje}l Rulg R
k. 2 159 (A) & TP dlojel myfe] 24
BE dl, d2¢} o]F4] e WARRE A
e TP Q) Refoz -PAIRIch U8 Ref
€ AM A g W i A A7 44
& 71Fo2 23 A%l Named Row #e] gj#4
®olck 1§ 4.92] (B)E dl = ‘J920405° o]x 42
= 'C970510° 2] %] Ref® jepfick 1§ 159
B) & EHe|dE E79¢] SQL Editor V2.0 9
Cell Viewer2# tA dleje} 22| 7] Ref
ol A el dlojel H& 2o ¢k #
2] ool Wl J920405'0] 2FA} C970510"
o gt welzd, & el W A o]y} A7t 44

880

2 16, <A dlelet By & o

+ vJehie Degre ‘Dgri‘sll tidl Offset & 34
Named Row ©E}g]e2 Aej#lw Zzhg Offsetd
e APAR "4 gl fam gE
Ref 7} 7238 o4& & 4 vk =9 ol
dlole} 2 A 7Zh clapl wlojg} mle] Aa
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Tableol] ¥H4-& XZo8x ¢ ¥4 A9 9 4
oF dloje} YA ol FEeE HElER gk}
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28 16, okl djelel =yl A4 F AlAq wlo]d Degree
Table2] o

28] 1694 Degree)] Dgrl-2 Dgr_types} |
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2% 172] SCTable c}xbd wole} yvl Star
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Sales_data® A= o 8¢ Hre YHYS
epdic,

4.4.3 2° CIxH HloEt 29 T ofF|

5] 187 B follA] AjKE A A-2A4] DBMS
o] AREAol Zlulgt goF dlelebE FE3lr] 1%k
Al-g dofgr,

a8 18, 89F olalel ojelel 2l AyAa} 42 4

£°F T dolek TR AR Agg_ Starcubei

i) W2 7] FEE o2k dHejst 29
‘StarCube’2} 89F A=g WAI3h= ‘Quarter’ & ¢
ol oAl dlolel male] dlofe} efqm o4t
A & G e 71 89F deleHs thAkA
L7 FAREF P

ol§t A2f oAt dlolel AR T &
5l gofF talkl dloje} e thgw vk oy
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A E71H 8ok dolets] chakel dloje} Ry B
oJZch 4l J920405' 2] AR ‘C970510 9]
gt ek < el % F ole]e] Ryl aek
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T3 ack tiale] diolet md YA 2k gof
oAkl dloje} mdle] sl AL HAE e
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Tableo| 55-& Aoz ZF ¥4 3 g 8
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