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1. OLAP� ���

�

��� ��	
 ��
 ��� ���� ��� ��. ��� ��	 ��� ��� �

!"�#, DB, DBMS, DM, DSS, DW, ERP, EIS, KDD, MDB, OLTP, OLAP, OLAM, RDB, SQL $

% ��. %& �'� �� (	
 OLAP% )*+� �
 ,-% �./01 23 4 �

��# 567� 89	 :; <=% > ?%�.

@A 1; BC	 :; DEF %G�H� I� JK L)	
 EMN� �
 3-OP Q%R

S�+�T EU1 �VW�XYZ. % @A; 80[� %\,R ]^_ ` ��a� Q%R	


 ��� 0b cd"eJ )� fg<%�. h ijk� Q%R
 e,� Jlm/ n

o Q%Rp%q	
 �rs� t,	
 F_` Q%R	 "uN�, %& Q%R1 vw+

^ Q%R S�+�q	 xy��. % Q%R S�+�q� Q%R1 z{67 +^ OLAP

<E�; |+
 ��
, -}, ~
 ��1 cd"e� ��.

�e �� ���#, 80[� (� %\ ��� JK�% �O� Q%Rp%q �q� 

<z+^ no Q%Rp%q7 :% ��N� ��. @��, 90[� � %\ Q%R S�+

�q	 �� F03 N��, ��� %& �q� E�+� �
 JK�% ���� �

�. ��a� Q%R1 ��+
 �q� �c� �
, %& Q%R1 U�"
 ��� 0

b%� ��� �� �ie
 <E7 OLAP% ��N� ��. �� MS� Excel� �%

�a� Q%R	
< ��
1 �� � �� @�� Q%R1 -}� �
 �0�, �� �

�a� Q%R1 �G� xy"�; JK�� � 
 $	
 OLAP <E1 m�"
 ¡;

¢�1 £ � ��� ¤L��.

1.1 OLAP� ��

@A� �	
 ¥¦§¨ � J©67� 89+#ª «x Q%R S�+�q(DW, Data Warehouse)


��a Q%RF �� �
 xy�(repository)%�, OLAP(On-Line Analytical Processing); %

xy�	 �
 Q%R	 ¬­q+^ Q%R1 U�+� -}+
 ®b%�. no Q%Rp

%q(Operational databases)
 �7 �O� Q%Rp%q �� �q�(RDBMS)	 �" noN

� ��N
 Q%Rp%q�. %�� Q%Rp%q �q�	
 ¯d °± J²%� ³� ��
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� �� �� �	
� �
�� ���� �� ���� OLTP(On-Line Transaction

Processing)�� ��.
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��� � � !" #	 OLAP$ %&	' �� ()*+ �,- �	
� �
�� ��

�� .��� /01� 2� 345 �67� 
8� 9:�. ���� 	;��� <5� #	

OLAP	 )4= � >� ?@$ A�4B� �	
C DEFG >� �H I2� �	
 J

G�K�' L� MN O��� ���� �	
 PQ(Data Mart)C RST; F� <	�.

OLAP� ()$ UVW4XC �H� YZ)[ \]� 	T^ � >_ �� �W`N� a

-�� � >�. OLTP� bc bc� �H��� Cd�_ �� Ze, OLAP$ �H	 'f

C; ^ gh� �N^ � >_ ��.

1.2 OLAP� ��� �� ��

	
 ��(External sources)

iO� �	
j	� ���	 ���� �	
C fk�, lO�� :Tm� 0nCa �

	
� opT� lO q��� ��. 1+ rc I2+ :st�. uv	' NO wx Xy

' ?z{ �� '|}�.

�
� ������(Relational databases)

�x~ �	
j	�� Codd �WC ��� �x~ ��� �� 	�G� �	
j	��.

�	
j	�� �	�7� 
8	�, � �	�$ �c� 	�	 �Nt�. � �	�$ �

Q��Q7(attributes, columns or fields)� 
8	� /w ��7(tuples, records or rows)� � 


8*+ DEt�. �x~ �	��� � ��$ �c� �+ :%F� ��� �Q��Q7

� �� 
8*+ �WF� m��Q� '|}�. �x~ �	
j	� ���(RDBMS)�

�+� m��, IBMW� DB2, ��� MSW� SQL 2000 �	 >�.

��� �����(Data warehouse)

1996� W.H. Inmon� ��e, “�	
 JG�K�� ��X� �W `N� a-�� 2� 1

� ���(subject oriented), w8t(integrated), �� s�(nonvolatile), �¡¢	)[(time

variant) �	
 
8	�” �� �£�[1]. �	
 JG�K�� /w YW) JG�K�+

��¤FG Ix)*+ :¥F� >�. �	
 JG�K�� 2T CE ¦	 W4�� ��

$ �,- ��	�, �§ ��+� �| ��P(star schema), �¨K�©	ª ��P



«�

(snowflake schema), L� W¬ ­�®©	¯ ��P(fact constellation schema) �	 >�.

1) 1� ���: �	
 JG�K�� 1° 1� ��*+ :s��. 1° 1�� �±,

²³X, ´µ, ¶b �	�. cc ��� 
��·' ¸¹� Qº»¯ .� /��

m¼½ �	
 JG�K�� �W `NX� 2T �	
� ��¤5 %&� ¾¿�

ÀÁ�. �nÂ+, �	
 JG�K�� �W`N a- 5N� �4�a Ã$ �	


� �lÄ*+ MÅ)*+ MN 1� v�� A� ¡I�� ¡`� �¿� �²

��.

2) w8t: �	
 JG�K�� /w �x~ �	
j	�, IÆ� rc, ��� Ç�

[ Qº»¯ ©ÈÉ" #$ �Ê�� 	V� q�7� w8Ä*+ Ë7G��.  

p O0� A� �Ì, ÍÎÏ :¸, �Q��Q ÐN, ���� c�s� /E��

2T �	
 �ÑÒ5 �	
 w8 �6	 )4t�.

3) �¡¢	)[: �	
� ÓW) �¿�� N/� �²�� 2T DEt�(�� 7e,

5· 5 – 10�). �	
 JG�K��� �Ô � :¸� Õ�)	·'  �)*+ �

¡ °q� ÖÄ��.

4) �� s�: �	
 JG�K�� ×\ �� ?@�� Ë7G� 34 �	
��

¢?t �	
� Ø�)*+ %�F_ DE� <� cÙ��. 	 %�+ [�0, �

	
 JG�K�� Qº»¯ .�, Ú:, ��� Û� �G ÜÝkÞ� °:�a Ã

��. 	<$ �	
� ßà�Ä� >G� /w Ia 2á� âµË ã°+ ��: ¾

� �	
 +É âµ5 �	
 ßà� âµ.

��� ��(Data mart)

�	
 PQ� MN �ä� W4X7�_ Cå>� YW) �	
� O% 
8� ÖÄ��.

� æ2� Mç¼ èét 1�+ ��t�. �� 7e, Pêë �	
 PQ� �±, ì(, �

�� ¶b� �� 1�+ ��= <	�. �	
 PQ� ÖÄt �	
� °íF� @h	

>�. �	
 PQ� UNIX' Windows/NT �Z� î$ �4*+ � O� I2� �ï� /

w :¥F� >�. �	
 PQ� :¥ 1�� ð L� � I2 /�� 1 I2+ �� @

KC ¦�. �n', �<� �x" xñ	 YW)	a Ã�e mº W4*+ Úò� w8�

iÖ^ �9 >�.
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OLTP� OLAP ����� ��

-------------------------------------------------------------------------------------------------------------------------------

MÅ(Feature) OLTP OLAP

-------------------------------------------------------------------------------------------------------------------------------

Ms �� .� N/ .�

gô Qº»¯ %&

W4X ¹-, DBA, aõ ¨ÛX

�	
j	� YvC (ö, ��X, 	W, %&C )

�d cc �� E�¡ N/ °:W×,

�W`Na-

DB �x ER �Z, 34 21 �|/�¨K�©	ª, 1���

�	
 ÷S; Uu �	
 /E ÓW); �¡� øù �at

Nús

°í �¾)[, f1 \àÄ °ít, w8 N�û

� \à, üe)[ �x~ °ít, �,-)[

c� I2 ý�, ¡I� Qº»¯ Úò� þ�

ßà� ��/�� Aá ��

¾¿ �	
 �� N/ ��

�� 1�� [��/T� ¦$ ��

ßà�t ©ÈÉ� � �	á �
á

W4X� � �� �
 

DB �� 100MB�� GB 100GB�� TB

KèÆ2 �sd, 
$ C4s 
$ �ws, UV W4X X�s

ÐN�� Qº»¯ .�B þ� .�B, 3� �¡

-------------------------------------------------------------------------------------------------------------------------------

��� �� (Data mining)

�	
 P	Ò$ AB� �	
�� �4� ���  �Ti� ����. ��� ���	

���
��, ��� �
���, �	 �� �� ���� ���
 �� � ��. ���

���
�� ���, ��� �
���,  !�, �! ��, ��� �"#, �� ��, $

%& &'( ��) *+ ,-� .�		 /� 0!+ �12 1
 34�. � �5� �

��	 ,-67	 89�, �
 :;, <2 ��� 3=, �>? ���
��, 8@ A%,

$%& B� CD 34E FGH�. ��� CD 34	 I�, 91�, $%& JK���



�L

*��.

KDD

B� I�M� ��� N�O� � �P+ �% ID�	 D
: ���
���� ?; �

I((Knowledge Discovery in Databases , KDD)� QH R+
7 �S�& ��. TQ7, $U �

� I�M� ��� N�O� ���
���� ?; �I+ V��� 0WX YZH 0!

7 �& ��. � ���[ �\� R+�& ��. KDDE �P+ �7]�7 2^�_ ��

V `� 7 0!7 a'�&[6], 0! 5b ��� N�O�� � � ��.

1) ��� cdO(Data cleaning): eZ �fP(noise) gh'� �	 ���E �1H�.

2) ���  i(Data integration): �Y ��� ��M(sources)� jik�.

3) ��� lm(Data selection): ���
���� 3= ��� h�k ���n b�o

�.

4) ��� pq(Data transformation): rE M_, ���� Zs�P t! uv� ��G

67 N�O� w�H x�7 ���E pq�fP  i �%H�.

5) ��� N�O(Data mining): ��� �
�  !yz� {�� ?(w: |"� w

D�	 e�w: V�.

6) �
 }b(Pattern evaluation): 
# ~D' ���  �� ?;� P�z	 ��X ~

DH �
� a3yz	 �.

7) ?; ��(Knowledge representation): ID\�� �Ik ?;� ��^� {�� �

"#U ?; �� ��� IDk�.

2. OLAP�� ����?

L

“OLAP"�� D
	 $ A� E.F. Coddb % ��� 1993�� &\� *����. Codd �I

	 OLAP� {H 12b? '(� 1����. $%&, 1995�� PendseU Creeth	 ��w �

_V �)+ ZaI�� w�X �i�� OLAP� ‘<~�	 ��� ��� QH 8*H 3

=(FASMI)’67 �+���[7]. +?U ,%�+ �+E �-�� OLAP� ‘�� ID\b

��� ��� �. ./�� Q#;67 ��E 3=�& +Ij�� 0D�	 V�’67



1L

�+�_[2], �%	 2� OLAP+ b� ��w: �': ��� (��)U (Q#;:) �3w

3=� Qy� �.��. $%&, PendseU Creeth+ FASMI� Qy� �.�&, ��67

Codd �Ib 1�H OLAP� {H '((rules)V ��(features)� Qy� �.��.

��������

��L 4567L [a+L8�9�L��L���L���L��:;<=>?@?ABCD?ECF=L @F>FLAE@B=G��

&L?��	L�HL ���L����IL �)L A%EL���L��7Lpq�	LV��L “��L�

��:@?ABCD?ECF=L AE@B=?CJG”L �	L KLL g�w:L D
7L “���L ���:A<=>?M

@?ABCD?ECF=LAE@B=?CJNL;O;G”��&LP%��IL;O;�L�)L���L�)+Lg�w:L�_

67L  ¡�	L g�+L �067L �H#��L {HL �"��IL ���L 3=�L D���L ��L

{yL���EL�¢QL ZsLRL £¤�	L�L�XL~D��IL;O;�LI�QL ��QL !SLRLT

�'VL`�La�K�L IDH�IL ���L��M�L ¥QL !�QL bY¤QL $%&L �JU�UL`

�LV\L���ELY¦67L !k�IL¢xw:L45W7+L§1bL “^§L��LV��L�x#”

�	L���_QL;O;+L§1	L “�2�L?X�L¨�L&©�L+HQL���L+HLP+L�Y'

�L)Z:b[”��IL 3=� {y 0D�	 ��+ x�	 ���w��	 I���. ���

��	 ID\M� +y �y�	 ��+ �1 ��(�2, 1ª, «�, ?- *)� T,H�.

a\w: r	 $] 2� �&, �E ^&�_ ��� _¬E `� �y­ � ��.L

�����	
����

4567�L��L�®L 7EL V�	LHLa+L3=Lb�L¨		LQ#;L���L�cELFG

H�	L¯�LdeLLL ¡f��IL HL b?Lr	LZsL���EL���&QL $LgEL¨�Lu*

w67LLL°�L�h+L]«LI�67L�ayLz±b	L���ILiXL4567�L “�3w”��

&Lj�	�QL ���L3=L]²�L�P+L³§67L���&QL ""+Lu*kL³§�L�¢�L

HL³§��L´Jk�	L��L+>H�ILQ#;+L�3wL3=�LkdL���
��+LCl

�L ��%�bL I&+L mµ�L n
??L ¶[oL �·HL '(�L eZ7L H�IL $%&QL ��

ID\	 Y2 ¸�\(¢v«�)P ¸�\(%F¹) �� o�:��� �. ���� ./H

�.

L

2.3 Pendse
 Creeth� FASMI



pL

+?U ,%�	 1995 �� OLAP + �+E �q�� `� 5 0
7 Zs���. º, Fast

Analysis of Shared Multidimensional Information — �	 »� ���_ FASMI. �¼ �+	

OLAP � 
r� a��ks� h!�� OLAP CD+ �'� �+�±	 ���. .t	

" 0
� Qy�  ¡H�.

1) FAST: u	�	 +>	 ���� ID\�� s 5 / �z� Q«3+ Cl�

�[o ½��	 �� jH�. 20H 3=� 1 /E v
�? ¶& .^ ¾¿H

�� 20 /E v
�	 9�	 �.4 k�. ���� Cl� w
³ ���&

�±^L�[, ID\	 w
?_ �8� vny³ � �& I&+ u*'� x³

�[ �� y§� 3=+ ³� z
³ � ��. {LM� � ½�E |'�� {y

�ÀH ��� wD�& ��. �Y�	 �·H x�+ ��� �� ��,

}Á{H I¢-!v, $%& �·H �Â�
 ZaI� *� FGH�.

2) ANALYSIS: 3=� ���� CDV ID\�� h��
 �	 
# I� ~%U

 ! 3=�[ QA­ � �&, $%& ½��	 ID\�� $�� �3X `�

~?�
4 H�	 �� +>H�. �¼ 3=�	 �!� 3=, ÃD ­�, qÄ

pR, ½� [|, gTw: ��� a� p#, Ã��w ���, r5 9&, ���

N�O $%& �� CD� ¨� �' *� FGH�. �¼ '(� 1ª+ ½�

��� ¨� 1ª2� .^ �	� k�.

3) SHARED: <~	 ���� ��� {y� �(cell) �h�? �� ZaI��

a�y4 �&, ns �Y �� Å]�b eZ�_ w�H �h�� R� ���¹

7�� a��
4 H�	 �� +>H�. �� CD� ID\�� ���E ��

�	 �� Za�?	 ¶?n, ��� �[o �	 Zab �b�& �6Æ7

���� 1y �¢�� �Y ���¹E A%­ � �
4 H�. ��� B�

OLAP 1ª�� �sH ^Z ,-��. �¼ 1ªM� �� OLAP CDM� 20H

�� 1
7 ��-¢D��& b��	 9Ç� ��.

4) MULTIDIMENSIONAL: ���� �¦w: Za I���. ns OLAP � H-0


�+7 ZaH�_, � 0
��. ���� ���+ ��� �H �"� ?�y4

H�. �	 !SV �Y !S� -¢X ?��	 �� FG�&, �¼ !S ?��

��X I�V ��� 3=�	 Q�+ ~%w: |": ���.

5) INFORMATION: ��	 ���+ ¢«�& eZ��_ ~[�
È ��E

P�É�. $�� 
�� ��? $%& CD� �NP B� h���? 2�

�h� ¶	�. �® 1ª+ '(� �NP Ê �� ���E A%­ � �	 b�

¨� ��­ � �?n, �NP B� �b��¹7 ���	 �[7	 ���?

¶	�.



��L

�®H OLAP + ½�E |'�� {H ��7	 c���¹/�Ë a�, �!� 3=, ©\-

?Ç, �w#k ¢D �� �¤, ���Ì�V {LM� \��	 �ÀH ��7 :�k

.��
 *� FGk�.

2.4 Codd ��� ����

1993�� E.F. Codd	 $ �� .Ë ��¹�
 I� ‘Providing OLAP (On-line Analytical

Processing) to User-Analysts: An IT Mandate'��	 1½+ f�E 1!���. ÍÂ �I	

1960�QU 1980�Q �T� ÎÏ ~¡H ���
�� ua\7 � �±� ��&, h!x

��� ��+ 1�\7 :��& ��. $®P, $+ OLAP '(� ��w: ����	

�ª Ð¸�+ ���� 1����� ~�� B� �67 ��?& ��. $t�, � f�

	 �� ~§67 ��	 ÑX± Ð¸�-!Ð ��\7 2^�
³ �[ ��. $®P, Codd

�Ib 1�H '(M� B� I�M� ,� ~D�? ¶�	 � R+�?n, Q«3+ $

+ 3=� OLAP ^1� hH j�w: �S67 X.��. �t OLAP f�	 12�+ '(

M� FG�& �&, �	 � �±� ��. 1995�� � '(M�� � �±?? ¶� � �

� 6�+ '(M�  b��&, ÍÂ �I	 � '(M� ��(feature)�� «		 4�+ $

Ò67 Ó�����. � 1� � �� $Ò: �� �� B� *H '(M� P����.

L

�

P ?L Ô�L$ÒVLy�L���L��VL`�IL¡L��L$ÒL ¢£B¤?F=L ¥BF><¦BDL ¢	L F9: Ã�

'#k ���+ A% (New), F10: OLAP jV ��: Keeping Them Separate from Source Data

� 1. OLAP� �� Basic Features B

F1: ��� �H �"(Original Rule 1)

F2: �hw: ��� �� (Original Rule 10)

F3: ./': OLAP as a Mediator (Original Rule 3)

F4: Batch Extraction vs Interpretive (New)

F5: OLAP 3= �� (New).

F6: c���¹/�Ë a� (Original Rule 5).

F7: §¡' (Original Rule 2)

F8: �Y-ID\ ?� (Original Rule 8)



��L

(New), F11: 3�k ¥+  ! (New), F12: 3�k ¥+ A% (New)7 a'k�. ] �� $

Ò Reporting Features R� F13: ¨ '�	 �& (Original Rule 11), F14: gh'�	 �& ��

(Original Rule 4), F15: K%w �h+ \R��(�t	 Rw T� �© �S) (Supersedes

Original Rule 7)7 �Õ
È�. N?ª67 « �� $Ò: Dimension Control D	 F16: t\w

��' (Original Rule 6), F17: )1H ��V t! �h (Original Rule 12), F18: )1H ¬� �

� �, (Original Rule 9)67 a'k�.

L

�1�+L��MLY��L4567�L{HL­E@@+L��L��MLÖb?�LQy�	L�]XL�.�

&QLP ?L��M�L^&L§®��L¯�L�L��°�±I

1) F1: Multidimensional Conceptual View (Original Rule 1). ²a[ � ��� Qy� ~�

� 1��? ¶� ���. OLAP+ Y¦w: �¦67 �³�. � Za I�� {y

Codd �I	 ‘slice and dice’ uv� FG�´�.

2) F2: Intuitive Data Manipulation (Original Rule 10). ÍÂ �I	 µ¶P �Y R�(actions)

� +?�? ¶& ×�� �M� �.w: R��  y �Õ
?	 ��� ���

l@·�.

3) F3: Accessibility: OLAP as a Mediator (Original Rule 3). ÍÂ �I	 ��w67 OLAP

¸È� ��H ��� ��MV OLAP ¢{ I�� {¤H >M�
7  ¡�& �

�.

4) F4: Batch Extraction vs Interpretive (New). � '(� 1ªM� OLAP ���E {H $

\8+ Y2 wÓ ���
�� �( ¹n .Ø� 5« ���E �. Å]�­ �

�[o �	 �� Za�& ��. ÍÂ �I	 ��� ��� wÓU LP
 Q'

�+ ��� ���
��+ «3w: I¢-!v� º'���. LaP �¼ ���

� Qy�	 ��� �	 �]� �	� �? §¡H ./� ZH�. Ñ»¼, ��

� hybrid OLAP+ �+7 2^Ù � �&, ~��	 a�7 �& ��.

5) F5: OLAP Analysis Models (New). OLAP 1ª� « �½+ 3= ��� ?�­ ��

ÍÂ �I	 Za�& ��. f��  ¡k « ��� Categorical, Exegetical,

Contemplative, $%& Formulaic ����. � �� OLAP [aM� � ¡ ��M

� ?��&, Q�	 ] �� ��� 
k �[�? ?�H�. $®P, « �� �

�� ID­ �[7 ?��	 OLAP [a	 ÂK�. .N[ ÍÂ �I	 � '(�
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Qy� ��� N�O� �Q·� �67 r�H�.

�

3. OLAP� ����

�

���L����L���	L�®L��67La'�&QL"L���L�HL!S�L+yL�+kL 

�#+L�®L�h�LFGH�IL �¼La'�LID\��L��L h¯��L���EL�	L�À

'�L 1<H�IL Q#;+L ³§��UL �7L b���L ���+L 3=�L �D�_�QL �®HL

��Lh¯�L�Ó#��L{y�L��+L4567L���L_¬Luv�L��IL¨��QLQ#xL�

��L 3=�L {yL 4567�L ID\M¿+'�L bÈL q9�L 1<H�IL ���L ���L ���L

����+L4567Luv�LQHL ¡��°Ú±IL

L

���L �����L Q�w:L 4567L uv�L Qy�LÀÁ�\IL .tL  ¡kL "L uv�L $]L

¾�L$±�L��IL$]L ¾+Lb���L�	L��Lb¢1ªLÐ¸EL��^	L���L_¬��IL

�L_¬	L L =E¤F>?ECQL >?ABQL $%&L ?>BAL ���L FGH�IL ���L =E¤F>?EC�L [�L �µ�L

¨�Lt!v�L�
L�&QL >?AB�L3�·7Lt!v�L�
L�&QL $%&L ?>BA�Lª½L�½

�L ¨�L t!v�L �
L ��IL`�L  ¡��L {yL �L_¬EL YÂL_¬�L «	\IL ��kL

��L¥�LfL n�L0{+LÐ¸Å��IL��L`�L��L{y�L_¬+L�L g«3�nL¥�L

^
�L��IL[�L�µ67LID�
ÈL���	L�ÃQL«vQLR9L$%&L9[�IL

L

Roll-up ��


# {LM� drill-up uv��&[ «��. �P+ �� ��� �H !S� {7 Ñ	f

P �	 �� Û�� +y ��� _¬�� t!v� ���	 uv��. $] 2	 {¤

(location)� QH �H !S� {7 Ñ		 |;67 YÂ _¬��� roll-up uv� ��H

jV��. � !S� street < city < province_or_state < country+ ¢\ W�7 �+k ���.

$]� P�Ä roll-up uv� city �h�� country �h67 {¤ !S� Ñµ67 ���

E t!vH ���. �� j7  ¡�_, city7 ���E $Ò�	 �� Ãy country7 $

ÒH _¬7 jVb Po�. Roll-up uv� �� Û�7 uv­ y, ^
È _¬�� �P

�	 �® ��� 1fk�. rE M_, locationV time ¡ ��� Å	 Ð¸ ��� _¬E
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&±y�\, time ��� �1�	 roll-up uv� ���_, {¤U �2� +�� ��	 {

¤� +H ¢\ Ð¸+ t!v� jV7 Æ
³ ���.

Drill-down ��

Drill-down uv� roll-up uv+ TQ��. $�� Ç �]H ����� L �]H ���

7 È��È�. �P+ ���� �H !S� z%fP �	  bw: ��M� [�G67

drill-down� ��#�É � ��. $] 2	 YÂ _¬ ��� day < month < quarter <

year7 �+k time+ �H !S� z]67 ���
È drill-down uv+ jVE ��h�.

Drill-down uv� quarter �h�� month �h67 time �H !S� �Ç�Ê67 �Õ


È�. jV ��� _¬	 3�·7 Zsk ���	 Ü·7 k ¢\ Ð¸E �f�& ��.

Drill-down� ^
È ���� �]G� L�� y§�, _¬� Ë7� ���  b�	 9

�[ �J­ � ��. rE M_, $] 2+ YÂ _¬��� drill-down uv� customer_type

V `�  bw: ��� [�G67 �Õ
³ � ��.

Slice and dice ��

Slice uv� ^
È _¬+ H �� ��� lm uv(selection)� ���	 ��&, $ jV

�Ë_¬b nM
È�. $] 2�� Ð0 �h: time = “Q1”� ID�� time ���� YÂ

_¬7 «� lmk �� Ð¸ ���:�, � V�� slice uv� ��h�. Dice uv�

¡ � ��+ ���� lm uv� ���
È �¬_¬7 �+k�. $] 2	 ] ���

uhk �� Ð0 �h� +y YÂ _¬ ���+ dice uv� ��h�: (location = “�Ã”

or “«v”) and (time = “Q1” or “Q2”) and (item = “TV” or “PC”).

Pivot(rotate) ��

�&�E J'­ y �	 �&�E J'H �� Rw67 �&�+ Û� �Ì
 �	 uv

��. ���+ �� ��� 1<�� {y ×�� ��� Û� c¢�Ý	 �"# uv�

�. $] 2	 2-D slice uv�� itemV location Û� c¢k �� ��^	 pivot uv� P

�É�. �� r7	 3-D _¬�� Û� c¢�Ý	 �� FG�& �	 3-D _¬E g�+

2-D _M7 pq�	 �[ FGH�.
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�� OLAP ���


# OLAP ����  bw: drilling uv� 1<H�. rE M_, drill-across uv� �P

+ I� ß�à�� B� ß�àM� uhk(º, across) ³+E ��H�. Drill-through uv�

��� _¬+ �� �h� ?P� �{ h!x ß�à�? Î�X 3=�� �	 h!x

SQL �'M� ID�� H�[3]. � �� OLAP uv� %�¹�� �{ N �	 �{ N �

½M� P��	 �� FG��[ �&, �R }Ï, '�Ä, �Ð, z« c�Ä, Ñb �",

qÄ, $%&  ! G�E FGH�.

L

L

4. OLAP� ���

L

OLAP �Ë	 I� ID\�� ��� �
���P ��� N¹7L «� ��� ���E

1<H�. � ���b 
�� 
r� ���
 �	b	 h¦ I�� .Ø�. $�?n,

OLAP �Ë+ K%w a�P a�� ��� ��� Qy� &±y4 H�. $] 1��

OLAPV ��� �
���+ h!E &±��, OLAP A%E {H �
���L�Ë+ a�

� ��� FGH�.

L

4.1 ��� 	
��(MOLAP)

�E ?��	 �Ë	 £�(array)-�T67 H ��� �� ¸È�  y ��� ×E ?�

H�. � �ËM� ��� ×M� �. ��� _¬ £� a�� £¤H�. rE M_, .Ë

I+ EssBase	 MOLAP �Ë+ H �½�. ��� _¬E ID�	 �¯� >% !v�


Zsk ���� u	� :ÒÓ­ � ��	 ���. ��� ��� ���� ��� ái

� Â§Â§�� 3F�
 �6_ �� �D'� °.Ô� ~+y4 H�. $¼ 9��	

sparse matrix ÕÛ �"� ID�
�4 H�. B� MOLAP �ËM� Â§Â§H ��� á

iV �áH ��� ái� A%�� {y� 2-�h �� �H� ÖmH�: �áH �¬_

¬7 �:�_ £� a�� ���&, Q8� Â§Â§H �¬_¬7	 ×Ðw: �� �D

Ð� {y ÕÛ ��� wDH�. �� OLAP� �+� +�_ ��� OLAP� ?��� �


 ��.
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��� ���
��(multidimensional database: MDD)	 Ø�� �c '(� 1<­ � �6

Ù, $�� Q� ���b ./Ù |;� r��	 �(��. MDD� �	 ��	 h!x

���
���� L fÚ, ]3#�? ¶� x�7 ���� y§� �:� L �& gT

w67 µ�%� �^H�. g0 µ�% z+ �:� �Û�_ ���
��7«� ¡] Ü

�?b �Ý± Po�. 
# [aM� �®H Ü�?M� <~ µ�%� â��[o  !�


 �
�, L Ç�k '(� 1<H�. CD �7$Þ  !\b �D �
� h�� ß��

b�� ·� 9�, � \1	 ��X ×VE P�É�. MDD+ à>7� ��� ��b £

�� ��k�	 �67, ��� £�� �	 ¥M� �:� ,Ç� ^? ¶& á8Ù �

��	 �� +>H�.

L

4.2 
�� OLAP(ROLAP)

ROLAP� ?��	 �Ë	 h!x �{ �ËU c���¹ ¢{ [a I�� {¤�	 Y

2 �ËE ?�H�. �
��� ���E ���& h%�� {y� � �ËM� h!x

�	 ��k-h!x DBMSE ID�&, $%& â�k �"M� ?��	 OLAP >M�


E IDH�. ROLAP �Ë	 " DBMS �{E {H �w#, t! Wc ~%(aggregation

navigation logic)+ a�, $%&  bw: [aU �Ã�E FGH�. ROLAP ��� MOLAP

���� L Ê ��'(scalability)� bÈ �67 ��È�. rE M_, N�,7�¹t�?

I+ DSS �ËU :Fã�I+ Metacube	 ROLAP ./ |;� Öm���.

g«+ ¢§b	 ��V `� �h� nä­ 9��n $ 1ª� h!x OLAP��& 2^

H�[4].

1) �Y 97 lm �	 �hh!b �	 �{ �cE �'­ � �&, I��? ¶	

W{ j�, Ã¬ R %-Q-*S !v� �'­ � �� nå æ�H SQL J'�E

b?& �� 9�.

2) SQL ��\E FG�� Q� ���
��E {y �w#k SQL� J'�	 9�.

3) µ� ���E  y ���  ¡�& �cE aÛ�� {y ��267 µ� ��

�E ID�	 µãØä� FG­ 9�.

4) b(H H IDå� Ñ�­ (�� Å &, w
[ '(� {H Zs � aÛ� �

�� ­ � �	 µãØä� FG­ 9�.
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5) c���¹, �Ë, $%& ���
��+ çè� h%�� {H Y2S I���

CD �7$Þ� 3­­ � �	 (�� bÈ 9�.

L

4.3 Hybrid OLAP(HOLAP)

ROLAP+ .^ Ê ��'V MOLAP+ L u� !v'(+ �¯� �y�, éi OLAP .

/ |;� ROLAPV MOLAP ��� jiH�. rE MÙ, HOLAP �Ë	 h!x ���


��� ��Ù � �	 �] ���+ Q Då� �D�&, T_� t!vk ¥M� 3%k

MOLAP+ ���� �hk�. $®Æ7, HOLAP� ��� ���
��U h!x ���


��� ��k ���E R�� ��� 3=� 1<­ � ��. N�,7��¹I+ SQL

7.0 OLAP Services	 éi OLAP �ËE ?�H�.

4.4 ������ OLAP(DOLAP)

h!x ���
�� Ð¸�\M� ���
��/OLAP� ��� �� ����	 DOLAP

	
� 	��
 ROLAP ��� ��� �� �� ���� � ���� DOLAP	
 ��.

	� �� !	"#	$�� ��%� OLAP &'� (�� )*�� +,�, � -� �

� � !	" ./�01 ���	(2, 
3	$�� Redbrick) 4567 SQL �89 :�

/
�. 	 4;� �8� ��-<= >?�� $@A $B0CD	E $FG9 ����

SQL H�9 IJ�� �K7 H� �/A H� &'9 ����.
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������L ����MNL	O���L?0�LP��Q�L ���L 
����RL�SJL!	"�L

TUL�L�NV�	L W�L X
	�Y��L 	Z/���L ���L [(�L !	"�L !	"#	

$��L !%/L X
	�Y�L 4\�L ]^L  "NL TU7��L �=_�L X
	�Y�L TU

7L!	"9L`aMNL��7L���L�SJL���L#���

4.5 OLAP� ���� ��

bcL�$RL��5�L 5��L dU5�L �'�Le%
�L�&L �ILf(LgfNLh'��i��L �

�5RLjkl	�L'�LK	�Lmn	I:L^ol	
�Lp	��L	�LfNL�SJL!	"

#	$9L bcqL IL �� L ����L(Zr�L bcqL I�L s�	���L �t��L 41uL �

��RL v�wL x6��L P�L)s	��L �'��L�NyY�L z��L�v7L (*�	L+,
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ILI�%�L?0�L{|��L 5�RL�}�L/I0I�0�L ~
�L	pRL1�l	
�K�L

�}lLmn	��L�25�LdU5L�Le%�L�UL�(�Ls�	��L

L

�25�L�37L(
�RL�4uL��5L -��L6L X
	�Y78L X
	�Y9:;�L <=>�?�7�@>?L

<=>�?�A�L BYCDL ���L 
"E�L �j5L �	��L dU5L ����L �����	L �'�I:�L

F

��LGH�L �L !	"#	$9L &'��L ���L����L P��L e%�L ��L �mRL

���I9L����LmnuL^���LP��L�L���I�L��,�L����L~
��L\L

P�Lp
�L��L��L�t�L<�l
LtHRL/���L��L��,OL7��L GIJMNL

�4L��LVL�IL����L���L��wL�K�Lp	�����L

L

�	
�	�	
�	����	��	��	

L �����L F����L �����L

����L �� L!	"#	$L �SJL!	"#	$L �SJL!	"#	$AL

�� L!	"#	$L

`=�L!	"L �L �L �L

JoL!	"L�

V$L

�L �L �L

��L��L �L �L �L

L���L �SJLW ¡L �SJL!	"#	$L �SJL!	"#	$L

�L�SJW ¡L

l=L <�lL!	"L./

�0$L

!	"LGY�L��ML !	"LGY�L��ML

�

�

������	�

FIFOA �	�� GIGO
� =/� P�. 	� “Garbage In Garbage Out”� h@¢�, /N

_£ &'h kK &' o$¤� OPMN 
R !	"� �/�I ¥M� 
R juh

kK9 Q� \ R�� �e�. OLAP ��9 S bc�� p� �(�I:, 	9 �=q

`a
 OP _£� `,�� ¦f ��w TU,O 7�� p� ���.
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