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Abstract

Both On-Line Analytical Processing (OLAP) data cubes and Statistical Databases (SDBs) deal
with multidimensional data sets, and both are concerned with statistical summarizations over the
dimensions of the data sets. However, there is a distinction between the two that can be made.
While SDBs are usually derived from other base data, OLAP data cubes often represent directly
the base data. In other word, the base data of SDBs are the macro-data, whereas the core cubiod
data in OLAP data cubes are the micro-data.

The base table in OLAP is used to populate the data cube with values of the measure attribute,
and each record in the base tables is used to populate a cell of the core cuboid. The fact that OLAP
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data cubes mostly represent the micro-data may make some records be absent in the base table.

Some cells of the core cuboid remain empty, if corresponding records are absent in the base table.

Wang and others proposed a method for securing OLAP data cubes against privacy breaches.

They assert that the proposed method does not depend on specific types of aggregation functions.

In this paper, however, it is found that their assertion on aggregate functions is wrong whenever

any cell of the core cuboid remains empty. The objective of this study is to design an inference

control process in OLAP data cubes which rectifying Wang's error.

» Keyword : F2&H(Inference Control), 7[2M(Privacy Breaches), ZAE(Aggregation Function),

H[o|e{ FE(Data Cube)
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OLAP dlolg] #1228 AAske ot 28 277K star
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Z9ke] AP HolgE o] sie] A4l elo]Eo] Et FE)
g ot} AR o] Bl 7} e o] 2o 7]
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5k A9 elo] Bt AL Hlolge] sME HlolHE ATEH
o33 2t}

A9 dHolBaE AZHTIME) HolE, 4 (STORE) H|
ol& AF(PRODUCT) HolE< 3747} k. TIME A€
Hlol8-e a11(2008d 14), E71(Quarter). € (Month),
F(Week) 2l 47 $40= AR 4 4o 7L &
487, Month 1270, Quarter 470, all 2008 1782 +4
Qo] ZAe, 14 452 9t £ 71R71E 74
3 Time ID 48708 Foislo] 7 48 2 - =S
BT oj@A A TIME 2% Hol e 13 17 2ok,

8 ,

Bl
2 2 1 1 2008
3 3 1 1 2008
4 4 1 1 2008
5 1 2 1 2008
| 48 4 12 4 | o008 |

T8 1. TIME AH Elolg
Fig. 1. TIME Dimension Table

STORE ¢ glol8e AFde] gix|3he A|9& ez
All(AEZ 1703, E(Province), A(City)9] 3] 4oz
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FRH all R0 T Ul=e Aol sled,
& &A= Kyunggi, Chungcheong, Kyeongsang, Jeolla
e 470e] o] ok =3 Ale) Yo 2N Kyungsidl
T439e Ansan, SihwaZl 91eH, Chungcheong?] 7AY-L
Jaechon, Gongju7}, Kyeongsang® 749 Changwone©l
23, Jeolla®] TAYL Yusu, Tksanol 341 & 7707} 9le
o, 7|87]2 A& Store ID TNE sl 2} @S- Ags)
=% 35lct. STORE #M Hlol&e 19 29 2},

 Store Cwy | Province all
1 Ansan Kyunggi Korea
2 Sihwa Kyunggi Korea
3 Jaechon Chungcheong Korea
4 Gongju Chungcheong Korea
5 Changwon Kyeongsang Korea
6 Yusu Jeolla Korea
7 lksan Jeolla Korea

J% 2. STORE x¥ Hojg
Fig. 2. STORE Dimension Table

PRODUCT A #Hlol&-& 7t 4gelA duses AES
Uehlie, 4749 &4oz FAEH, all A 1,
Class €49l 270, Category £l 571, Name £4
Al 20709 o] AR all $4L BE Class® 5
&3 Ael3, Class 49 Drink® Food 744€0] 2o
™, Category £ Drinkell £3h= Sodas} Juice 74
3 Foodoll £31= FastFood, Noodle, PackingFood
4ol 9tk EF Name 4ol Sodadl &eh= Coke,
Diet Coke, Fanta, Cider T/8€°l, Juicedl &3Fe
Apple juice, Grape juice, Orange juice, Peach juice
90|, FastFoodell &3k Burger, Corn Cheese, Fried
Potato, Pizza, Salad 74%°], Noodle®| <3k= Bibim
Myun, Cup Myun, Saeng Myun, Spaghetti, Tang
Myun 7/3€°], PackingFood®l %3k Peach, Tuna T+
dge] ik, 44719l Product ID 207/4& F<jsi) 71872
AMg-gt, PODUCT AR lol8-& 13 33} 2}

1 oda

2 Diet Coke Soda Drink ALL
3 Cider Soda Drink ALL
4 Fanta Soda Drink ALL
5 Orange Juice Juice Drink ALL

18 3. PRODUCT A1 Epolg
Fig. 3. PRODUCT Dimension Table
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wA o] dole Fuo) thef Az} et o] wlo]E
FHolE TIME, STORE, PRODUCTel2R= 370} 24l
(dimension)el Ut} TIME M2 Week, Month,
Quarter, allo]gles 470 &4 (attribute) 02 FAH
den, <& &4 e FEAAV RojAA En.
Week7} 2994 Month7t 8132, Month7} 244 Quarter
2 Hol, Quarter’} Z9A allo] He FEBA7 R
Adtke Solot 71A alld A &9 o|Fe] HH, o
£ &4 79| ol9) e ZEWAE Week < Month <
Quarter < all 7 Zo] Yehll7]= g} STORE A2
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< Province < all & #&3AE 23 312, PRODUCT
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ol AFT /i Aol 7 &4 7] A3 wAH (2
4 6 F2)E TR 4871(4x3x4)7} =, o5 480
Zbze] wAPgelA el FHol=(cuboid) (TIME,
STORE, PRODUCT)7} A=}

1 2 2 123
1 3 3 32
1 4 9 209
1 4 11 197
1 5 1 219
1 6 14 18
1 6 17 210
1 6 18 163
2 2 5 193
2 2 8 255
2 3 9 107
2 3 13 222
2 5 17 162
2 7 19 85
3 1 3 209
3 1 6 131
3 2 9 126
3 3 1 3

3 4 18 236
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3 7 19 283
4 2 6 88

4 3 8 228
4 3 9 179
4 3 11 297
4 6 14 51

4 6 15 132
4 7 19 242
5 1 1 157

2l 4. ORDER AR Holg
Fig. 4. ORDER Fact Table
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Fig. 6. The Attributes of Each Dimension
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A AL 34 g AZRE F2L 408 £ 9 BB

< BHA71E 71Ee 23 ok

41 22 HHEe XA
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= T HAT 28X e F4E AFHo s 25
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M 2R 2o N e 94, 8 WP RS 2o
AT AE FHo|E (2218, o FHolzg Az
(ancestor) FEO|=E FHoO|Z (1.21), <211,
(LLDelt} o1& 3| Az fHol=e fAHol= (22,1)
Hot o] A3 HRE 23 9 FEo|=Eeld) wa B
Zafof & FRo|EE FHo|= (2,2.1), (1,2,1), <2,1.1),
1,1,1)°] ==l ©]& Below(2,2, 1) & Vel 13 5
dxe Ad @ oeld] &3k BE FRo|=Eo] o7]d 3
2e2l=3

Below((2,2,1)) = {<2.2.1), <1,2,1), 2,1.1), <1,1.1) }

o]9} Zo] Wang? FE5ANXE Below(¢2,2,1)) 7}
HE ARFoEn A4 Frol= (1,1,1)& T 4719
TFEROIZE FEANAAE ¢t He T8 FHOEZ AFY ¢
Al He Ao},

42 HO|E FEOAMS F2

dlo]e} FEME H|EE Z&(unprotected descendants)
FEoI=Y A HolH & &431H B3 FHolt 4 HlejeE
FEL ¢ A "€k F2E Below((2,2,1))°] BZ FHE
ol= AR (o] & el (target)olet F8)ul, 27 5ol A
A @ el e FEIE I8 22 (source) B} 21
o3t S2 #71)olM9 4 dlolElE & 43 BT FHo|
= e A doleE F2dd 4 Yths ot} 8ol &4
UE FHO|E (2,2,2), (2,3,1), (3.2, )3 Bl &30
£ FHO=E (2,2, 1)% d2 B0 o] Adsina} s},

FHol= (22,109 AA FEQ VY FHel=
(2.2.2), 42,31, (3,2,1) ZAl= M2 7he) Ha-F)
A7 FAA YA S A & S Y& Ao} o] W
o o]& ZA} fFEeolEe] AL Mz FHol= (2,2,1)9 4&
FE3het ol FHE 2§ gle Aotk a3y o8
FHol= NS AP 32 F9E 4+ 9A 8ok
diEtd 3 FrRolz FNE R Fod AR FHol=
o gt FEoz FYHY] yRoldh EE FHo|E
(2,2, 1)% 3232 4 gl S FRo|=dE oJF 3 72
ol=qt 9l o] ol): ©1F 37} FHolEe RE & F
Hol=E% 9IE-S #% Far) gick a2y} a3 5oxe
o] BEEE A2 729 dloly] FHoAM e AR F80
o A JHE FA) TEAN T 4 S YA Ha, &
3 A T BE FEEEVH A2 5 Y ARE 3
FEERRE AA =e AR} FE(redundant)H7) WE
o FEel= {22,109 AA F& FHo|= (2,2,2),
(2,3,1), (3.2, 1)%t FF3W 58 Aot} &7)A )&lF
A & FHo|E (2,2.2), (2,3,1), (3,2.1)% Basis(S,
{2.2,1))2} F&r.

Basis(S, (2.2,1)) = {222, {2,3,1), (32,10 }

et B FROIE(2,2,1)9] 80 B A= 7t
de A2-3& FAE =8 + gle(non—comparable) 24
T FHo|= (2,2,2), (2,3,1), €3,2,1)% th2d dr}

N2-F& WAE =T F gt FHRo=E Bog FAE
€ A°] Basis(S, €2,2,1))°]7] wlFol F2o Bl o
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ot wEbA FRE e gE JuEA vEA g
5 FEATIA g 89 FHul RS Poke o) Fad)

A A},

S i TS T3 Basis( )9 49 Frol=
2RE AHPle & o] §Y FHolze| RE Z2Fs
Tt "ok B FoA AA g shiw 2e fHol=
= (1.1,1) "l gleh. frel= (1,109 7 2A 72
°l= (1.1.2)8 FE(root)e} F2%H|, o] FES ZE F
1% & A4 @9 AR gl LE FHo)ES] 59

2} 2ol Wk

S 9l ¥ F8HOIEE BF THY S AT H)
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Q1 Aol

442X

FEEA 7oA Wang? FE2EAE F2 doH
o L Ay FHol= = Wl io]’“"] i, FEE
T ' FHI=E AF W71 FREMHo —13111 el
e WA A 1 A8 2tn FEAEE A YAl

of d2FH FEE I ¢ YT FEES BHA719) ¥
&0l AA So7tM FEEANEY BRI Ho B ol
oFF <3 BA] “‘Ola‘ri PHE ¢ slouvt, B8 5
A S A4 FEolE GFAAN FREAIE sh=vt s
FaIAME dRHq #Hos & mde a3x Esid
3.2004 Asgh uh QAT Hlo] 2 Blo] 83} vlolE| R
A= 2 WAE 93l § A Frol= Ao 24
# $4E dFA7Ie Aol viol2sol &9 Aot} a=id,

Wang®] FEEAIMY] dle]x €HolE2 M(COUNT)FH
BHAVE) & A dde &9e 938 & ¢ §l&2
2 a7l gl glck et Hi & ke Sl o
o] Hjo]Eo] AREo] glow oo A A gl
ol FHX: AEHA P} wEh ARE dlofE FHolA
gel 2 REATE Foks Wang® FEFAE Z2EHI
tha A7

VellM Az} g Peked] ol Wange] wo]&eo]
Bol o o Fol WXlexE ddin, utE wolx Hold
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