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VXUDMLWF#PLFURVRIW�FRP

KWWS��UHVHDUFK�PLFURVRIW�FRP�aVXUDMLWF
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❚ ���������	
����	����������������
❙ YLHZV�ZLWK�DJJUHJDWHV

❙ WDEOH�H[SUHVVLRQV

❙ QHVWHG�VXE�TXHULHV

❚ ��	�����������������������
❙ 0HUJH�LQWR�D�VLQJOH�EORFN

❙ 6KDUH�LQIRUPDWLRQ�DFURVV�EORFNV
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6HOHFW�(PS�1DPH

)URP�(PS

:KHUH�(PS��$JH�����

$QG�(PS�'HSW��,1

�6HOHFW�'HSW�'HSW�

�)URP�'HSW

:KHUH�'HSW�/RF� �³'HQYHU´

$1'�(PS�(PS�� �'HSW�0JU�
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❚ 7KLQN�RI��³,1´�DV�D�-RLQ�EHWZHHQ�(PS�DQG�'HSW

21 ^(PS�'HSW�� �'HSW�'HSW�������������������

(PS�(PS�� �'HSW�0JU`

Select Emp.Name
From Emp
Where Emp.age < 30 And Emp.Dept# IN
(Select Dept.Dept#
From Dept
Where Dept.Loc = “Denver”
And Emp.Emp# = Dept.Mgr)
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❚ 6HOHFW�(PS�1DPH

❚ )URP�(PS��'HSW

❚ :KHUH�(PS�$JH�����

❚ (PS�'HSW�� �'HSW�'HSW�

❚ $QG�(PS�(PS�� �'HSW�0JU

❚ $QG�'HSW�/RF� �³'HQYHU´
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Select D.Name
From Dept D
Where D.parking < =

(Select count (E.Emp#)
From Emp E
Where E.Dept# = D. Dept #)
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❚ 5HVXOWV�LQ�D�OHIW�RXWHUMRLQ�EHWZHHQ�WKH�SDUHQW�DQG

WKH�FKLOG�EORFN��SUHVHUYHV�WXSOHV�RI�WKH�SDUHQW�

❚ 2XWHUMRLQ�UHGXFHV�WR�D�MRLQ�IRU�VXP����DYHUDJH���

PD[����PLQ��

❚ 7UDQVIRUPHG�4XHU\�

6HOHFW�'�1DPH 6HOHFW�'�QDPH

)URP�'HSW�' )URP�'HSW�'�/2-�(PS�(

:KHUH�'�SDUNLQJ��� 21��(�'HSW�� �'�'HSW��

6HOHFW�FRXQW�(�(PS�� *URXS�%\�'��

)URP�(PS�( +DYLQJ�'�SDUNLQJ

:KHUH�(�'HSW�� �'��'HSW�� ��FRXQW�(�(PS��
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❚ &ROODSVLQJ�LQWR�D�VLQJOH�EORFN�TXHU\�LV�QRW
DOZD\V�IHDVLEOH�RU�EHQHILFLDO

❚ :H�FDQ�VWLOO�RSWLPL]H�E\�³VLGHZD\V
LQIRUPDWLRQ�SDVVLQJ´��DFURVV�EORFNV

❚ ,GHD�VLPLODU�WR�VHPL�MRLQ
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❚ ��������������������������������
������
❙ 2SHUDWRU�LQWURGXFWLRQ

❙ 6LGHZD\V�,QIRUPDWLRQ�3DVVLQJ��6,3�

❚ ������������ �! ��"#���������������$������
��������������
❙ $SSO\�ORFDO�VHOHFWLRQ�RQ�6

❙ 7UDQVPLW�SURMHFWLRQ�RI�UHVXOW��6¶��WR�5

❙ 5¶� �6HPL�-RLQ��5�6¶�3�

❙ -RLQ��5�6HO�6���3�� �-RLQ��5��6HPL�-RLQ��5��6HO�6���3��
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❚ 2XWHU�SURYLGHV�LQQHU�ZLWK�D�OLVW�RI�SRWHQWLDOO\
UHTXLUHG�ELQGLQJV��³VLGHZD\V�LQIRUPDWLRQ
SDVVLQJ´�

❚ +HOSV�UHVWULFW�LQQHU¶V�FRPSXWDWLRQ

❚ ³2QFH�RQO\´�LQYRFDWLRQ�RI�LQQHU�IRU�HDFK�ELQGLQJ
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&UHDWH�9LHZ�'HS$YJ6DO�DV

�6HOHFW�(�GLG��$YJ�(�6DO��DV�DYJVDO

)URP�(PS�(

*URXS�%\�(�GLG�

6HOHFW�(�HLG��(�VDO

)URP�(PS�(��'HSW�'��'HS$YJVDO�9

:KHUH�(�GLG� �'�GLG�$QG�'�GLG� �9�GLG

$QG�(�DJH������DQG�'�EXGJHW�!����N

$QG�(�VDO�!�9�DYJVDO
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6HOHFW�(�HLG��(�VDO

)URP�(PS�(��'HSW�'��'HS$YJVDO�9

:KHUH�(�GLG� �'�GLG

$QG�(�GLG� �9�GLG

$QG�(�DJH������DQG�'�EXGJHW�!����N

$QG�(�VDO�!�9�DYJVDO

❚ 'HS$YJVDO�QHHGV�WR�EH�HYDOXDWHG�RQO\�IRU
FDVHV�ZKHUH�9�GLG�,1
6HOHFW�(�GLG

)URP�(PS�(��'HSW�'

:KHUH�(�GLG� �'�GLG

$QG�(�DJH������DQG�'�EXGJHW�!����N
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6XSSRUWLQJ�9LHZV

A)���Create view ED as (Select E.eid, E.did, E.sal
From Emp E, Dept D
Where E.did = D.did
And E.age < 30 and D.budget > 100k)

B)  Create View LAvgSal as (
Select E.did, Avg(E.Sal) as avgsal
From Emp E, ED
Where E.did = ED.did
Group By E.did )

7UDQVIRUPHG�4XHU\
Select ED.eid, ED.sal
From ED, Lavgsal
Where E.did = ED.did and ED.sal > Lavgsal.avgsal
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❚ %�&�������' �("
❙ 6HOHFWLRQ�RQ�4�FDQ�WUDQVODWH�WR�VHOHFWLRQV�RQ
YLHZ�$

❚ 4� �,QWHUVHFW��$��%�

❙ 6HOHFWLRQ�RQ�$�FDQ�WUDQVODWH�LQWR�D�VHOHFWLRQ
RQ�%

❚ )������������������*�
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❚ 6WURQJ�6\QHUJ\

❙ 1HVWHG�6XE�TXHU\� !�6LQJOH�%ORFN
WUDQVIRUPDWLRQV�UHVXOW�LQ�-�2-�H[SUHVVLRQV

❙ 6,3��VHPL�MRLQ��WHFKQLTXHV�UHVXOW�LQ�XVH�RI�³H[WUD´
YLHZV

❙ 0HUJLQJ�YLHZV�GLUHFWO\�UHODWHG�WR�FRPPXWLQJ
*URXS�%\�DQG�-RLQ

❚ &DYHDWV�

❙ 64/�VHPDQWLFV�PDNH�DSSOLFDELOLW\�FRQGLWLRQV
WULFN\

❙ 7UDQVIRUPDWLRQV�PXVW�EH�FRVW�EDVHG
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❚ �����������
❚ %��+��������������,���-�

❚ (��������(��	
�

❙ (TXLYDOHQFH�7UDQVIRUPDWLRQV

❙ 6WDWLVWLFDO�0RGHO

❙ 7UHH�)LQGHU

❚ ����������������
❚ '	��$��'������������	�
❚ .��	������

4/28/99 ©Surajit Chaudhuri 46

�
���!�������
�

❚ &RVW�RI�DQ�RSHUDWRU�LV�D�IXQFWLRQ�RI�VWDWLVWLFDO
SURSHUWLHV�RI�LQSXW�VWUHDPV

❚ )RU�HYHU\�RSHUDWRU��5HJLVWHU�IXQFWLRQV�WKDW

❙ )RU�JLYHQ�VWDWLVWLFDO�SDUDPHWHUV�RI�WKH�LQSXW�GDWD
VWUHDPV��GHWHUPLQH�

❘ &RVW�RI�WKH�RSHUDWRU�QRGH

❘ 6WDWLVWLFDO�SDUDPHWHUV�RI�WKH�RXWSXW�GDWD�VWUHDP

❚ 6WDWLVWLFDO�3DUDPHWHUV��1XPEHU�RI�WXSOHV�
1XPEHU�RI�GLVWLQFW�YDOXHV

❙ )RU�EDVH�WDEOHV��WKLV�LQIRUPDWLRQ�LV�FRPSXWHG
E\�³UXQ�VWDWLVWLFV´
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❚ /�������������0
❙ 7KURXJKSXW

❙ ,2�FRVW���Z��&38�FRVW

❙ ,2�FRVW� �3DJH�)HWFKHV

❚ ([DPSOHV�RI��6FDQ�FRVW

❙ 6�����RI�3DJHV�5�

❙ &,�����RI�3DJHV�5¶������RI�,QGH[�3DJHV

❙ 1&,����RI�7XSOHV�5¶������RI�,QGH[�3DJHV

❚ ,QWHUHVWLQJ�,VVXH

❙ (IIHFW�RI�GDWDEDVH�EXIIHUV"
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❚ 1������2��������
❙ &RVW�RI�1�����6L]H�RI�1����6FDQ�
FRVW�1��

❙ 6FDQ�FRVW�1���GHSHQGV�RQ�LQGH[HV
XVHG

❚ �������������
❙ 6RUW�1�����6RUW�1�����6FDQ�7HPS����
6FDQ�7HPS��
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❚ 6WDWLVWLFDO�'HVFULSWRU�IRU�D�VWUHDP

Number of Steps = k

Height of each step = n/k

a1 a2 a3 a4b3 b4

4/28/99 ©Surajit Chaudhuri 50

)���
��.���
&���
��������

❚ (TXL�GHSWK�

❙ $OO�EXFNHWV�KDYH�VDPH�QXPEHU�RI�YDOXHV

❙ $GMDFHQW�YDOXHV�FR�ORFDWHG�LQ�EXFNHWV

❚ 0+,67

❙ *URXSV�FRQWLJXRXV�VHWV�RI�IUHTXHQFLHV

❙ 0LQLPL]HV�YDULDQFH�RI�WKH�IUHTXHQF\�DSSUR[LPDWLRQ

❙ %UHDNSRLQWV�ZKHUH�VSUHDGV�DUH�PD[LPDO

❚ $�*HQHUDO�)UDPHZRUN�>3,+6��@

❙ $VVLJQ�D�PHWULF�WR�HDFK�YDOXH

❙ +RZ�WR�SDUWLWLRQ�WKH�PHWULF�VSDFH"

❙ :KDW�LQIRUPDWLRQ�LV�NHSW�IRU�HDFK�EXFNHW"

❙ :KDW�DVVXPSWLRQV�DUH�PDGH�RI�YDOXHV�ZLWKLQ�D�EXFNHW"
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❚ )LOWHU

❘ )LOWHU�DFWV�DV�D�PDVN

❘ ,QWHUSRODWH�FRXQW�LQ�D�SDUWLDO�EXFNHW�XVLQJ�XQLIRUPLW\
DVVXPSWLRQ

❘ )LOWHU�ZLWK�KRVW�YDULDEOHV�KDUG�WR�KDQGOH

❘ )LOWHU�([SUHVVLRQV�
� )�3��$1'�3��� �)�3���)�3��

� )�127�3��� ����)�3��

❚ -RLQ

❘ ³1RUPDOL]H´��WZR�KLVWRJUDPV

❘ ³-RLQ´�WZR�KLVWRJUDPV

❚ 6KRUWFRPLQJ��&DQQRW�FDSWXUH�FRUUHODWLRQ

4/28/99 ©Surajit Chaudhuri 52

.���
&�����
������
-�$���

❚ $GYDQWDJH

❙ 2SWLPL]DWLRQ�DLGHG�E\�DYDLODEOH�VWDWLVWLFV

❚ 'LVDGYDQWDJH

❙ ([SHQVLYH�WR�FROOHFW�DQG�PDLQWDLQ

❙ 7UHQG��³$XWR�PDLQWDLQ´�VWDWLVWLFDO�GHVFULSWRUV

❚ &RVW�RI�%XLOGLQJ��8VH�VDPSOLQJ"

❙ 1HHGV�³EORFN´�VDPSOLQJ�IRU�HIILFLHQF\

❙ 1RW�HIIHFWLYH�IRU�QXPEHU�RI�GLVWLQFW�YDOXHV

❙ +RZ�VHQVLWLYH�LV�RSWLPL]DWLRQ�WR�DFFXUDF\�RI
VWDWLVWLFV"
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❚ �����������
❚ %��+��������������,���-�

❚ (��������(��	
�

❙ (TXLYDOHQFH�7UDQVIRUPDWLRQV

❙ 6WDWLVWLFDO�0RGHO

❙ 7UHH�)LQGHU��6\VWHP�5��9ROFDQR�
6WDUEXUVW

❚ ����������������
❚ '	��$��'������������	�
❚ .��	������
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❚ 1�����������3������������+"
❚ 1�4$��������+#

❙ *HQHUDWH�DOO�Q��SHUPXWDWLRQV�RI�MRLQV

❚ ��������$��+��5�����$�����������
���������3����
❙ 2YHUODSSLQJ�VXESUREOHPV

❙ ,GHDO�IRU�G\QDPLF�SURJUDPPLQJ
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❚ *RDO��)LQG�WKH�RSWLPDO�SODQ�IRU�-RLQ�5����5Q��5Q���

❘ )RU�HDFK�6�LQ�^5����5Q��5Q��`��GR

❘ )LQG�2SWLPDO�SODQ�IRU�-RLQ�-RLQ�5����5Q���6�

❘ (QGIRU

❘ 3LFN�WKH�SODQ�ZLWK�WKH�OHDVW�FRVW

❚ 3ULQFLSOH�RI�2SWLPDOLW\�

❘ 2SWLPDO�SODQ�IRU�D�ODUJHU�H[SUHVVLRQ�LV�GHULYHG�IURP
RSWLPDO�SODQ�RI�RQH�RI�LWV�VXE�H[SUHVVLRQV
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1 2 3 4

1 2 3 1 2 4 2 3 4 134

13 1 4 23 24 3 41 2

1 2 3 4
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❚ (QXPHUDWLRQ�FRVW�GURSV�IURP�2�Q���WR�2�Q�AQ�

❚ 0D\�QHHG�WR�VWRUH�2��AQ��SDUWLDO�SODQV

❚ 6LJQLILFDQWO\�PRUH�HIILFLHQW�WKDQ�WKH�QDwYH
VFKHPH
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❚ '$����.������������	�
❙ 'HIHU�DOO�&DUWHVLDQ�SURGXFWV�DV�ODWH�DV�SRVVLEOH�WR�DYRLG

³EORZ�XS´

❘ 'RQ¶W�FRQVLGHU��5��;�5���-RLQ�5���LI��5��-RLQ�5��
-RLQ�5��LV�IHDVLEOH

❚ ��	�������6���������������7���
$���������������	�����������������+#
❙ &RVW�RI�60��5��5�����!�&RVW�RI��1/�5��5����

❙ %XW��&RVW�RI��60�60�5��5�����5���PD\�EH�PXFK�OHVV
H[SHQVLYH�WKDQ�RWKHU�DOWHUQDWLYHV
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❚ ,GHQWLI\�DOO�FROXPQV�WKDW�PD\�H[SORLW�VRUWHG

RUGHU��E\�H[DPLQLQJ�MRLQ�SUHGLFDWHV�

❚ &ROODSVH�LQWR�HTXLYDOHQW�JURXSV

❚ 2QH�RSWLPDO�SDUWLDO�SODQ�IRU�HDFK�LQWHUHVWLQJ

RUGHU

❚ ([DPSOH�

R1.a = R2.b,

R1.c = R2.d

R1.a = R3.a

R1.c = R4.d

R1 R2

R3

R4
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❚ .������������������
❙ $FFHVV�PHWKRGV

❙ 6L]H�DQG�FDUGLQDOLW\�RI�UHODWLRQV

❚ 8�����������5������
❙ '\QDPLF�SURJUDPPLQJ

❙ 2QH�RSWLPDO�SODQ�IRU�HDFK�HTXLYDOHQW
H[SUHVVLRQ

❙ 9LRODWLRQ�RI�SULQFLSOH�RI�RSWLPDOLW\
KDQGOHG�XVLQJ�LQWHUHVWLQJ�RUGHU
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❚ 2��������������������
❙ -RLQ�RUGHULQJ�DQG�FKRLFH�RI�DFFHVV
PHWKRGV�RQO\

❙ /LPLWHG�WR�VLQJOH�EORFN�TXHULHV

❚ /��
�.���������
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❚ �����������
❚ %��+��������������,���-�

❚ (��������(��	
�

❙ (TXLYDOHQFH�7UDQVIRUPDWLRQV

❙ 6WDWLVWLFDO�0RGHO

❙ 7UHH�)LQGHU��6\VWHP�5��9ROFDQR�
6WDUEXUVW

❚ ����������������
❚ '	��$��'������������	�
❚ .��	������


