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❙ (TXLYDOHQFH�7UDQVIRUPDWLRQV
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❚ �������������
❙ 2UGHULQJ�DPRQJ�MRLQV

❙ &KRRVHV�MRLQ�PHWKRGV�DQG�DFFHVV
SDWKV

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

❙ *HQHUDWH�DOO�FRPELQDWLRQV�RI�MRLQ
PHWKRGV�DQG�DFFHVV�SDWKV

❙ 3URKLELWLYHO\�H[SHQVLYH
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❚ %HVW�SODQ�IRU�-RLQ�5�6��DUH�WKH�VDPH�IRU�IRU

❙ -RLQ��-RLQ��5�6���7�

❙ -RLQ��-RLQ��5�6���9�

❚ 2SWLPL]H�RQH�VXE�H[SUHVVLRQ�RQFH�DQG�UHXVH�

❙ -RLQ��-RLQ��-RLQ��5�6���7���9�

❙ -RLQ��-RLQ��-RLQ��5�6���9���7�

❚ 2QH�RSWLPDO�SODQ�IRU�HDFK�VXEVHW�RI�UHODWLRQV

5/14/99 ©Surajit Chaudhuri 56

#$�����

1 2 3 4

1 2 3 1 2 4 2 3 4 134

13 1 4 23 24 3 4

1 2

5/14/99 ©Surajit Chaudhuri 57

#�
������
����%
�����

❚ )LQG�WKH�RSWLPDO�SODQ�IRU�-RLQ�7 ^5�����5Q��5Q��`�

❘ )RU�HDFK�6XEVHW�6��RI�VL]H�Q��RI�^5����5Q��5Q��`��GR

❘ /HW�0� �7���6

❘ )LQG�2SWLPDO�SODQ�3�V��IRU�-RLQ�6�

❘ 'HWHUPLQH�RSWLPDO�VLQJOH�MRLQ�SODQ�IRU�-RLQ��3�V���0�
� ,WHUDWH�RYHU�FKRLFHV�RI�MRLQ�PHWKRGV�DQG�DFFHVV�PHWKRGV

� 2QH�RSWLPDO�SODQ�IRU�HDFK�LQWHUHVWLQJ�RUGHU

❘ (QGIRU

❘ 3LFN�WKH�SODQ�ZLWK�WKH�OHDVW�FRVW
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❚ (QXPHUDWLRQ�FRVW�GURSV�IURP�2�Q���WR�2�Q�AQ�

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

❙ 'R�ZH"

❚ 6LJQLILFDQWO\�PRUH�HIILFLHQW�WKDQ�WKH�QDwYH
VFKHPH

❚ 6LJQLILFDQWO\�UHGXFHG�QXPEHU�RI�³VLQJOH�MRLQ´
HQXPHUDWLRQV
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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

❙ 0D\�UHVXOW�LQ�VXE�RSWLPDOLW\
❘ /DUJH�6DOHV�7DEOH

❘ 6PDOO�6WRUH�7DEOH�ZLWK�VHOHFWLRQ�VWRUH�ORF� �³5HGPRQG´

❘ 6PDOO�3URGXFW�7DEOH�ZLWK�VHOHFWLRQ�SURGXFW�UHOHDVH� �����

❙ 5HFRJQL]HG�DV�³VWDU´��TXHULHV�LQ�2/$3
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Fact table 

Order 
OrderNo
OrderDate

Customer 

CustomerNo
CustomerName
CustomerAddress
City

Salesperson
SalespersonID
SalespesonName
City
Quota

ProdNo
ProdName
ProdDescr
Category
CategoryDescr
UnitPrice
QOH

City

CityName
State
Country

Date

DateKey
Date
Month
Year

OrderNo
SalespersonID
CustomerNo
ProdNo
DateKey
CityName
Quantity
TotalPrice

Product
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NL

NL

Scan
R1

Scan
R2

Scan
R3

NL

Merge

Scan
R1

Scan
R2

Scan
R3

Merge

Merge

Scan
R1

Scan
R2

Scan
R3

Sort

Sort
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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

J

J

J
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❙ '\QDPLF�SURJUDPPLQJ

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

❙ 9LRODWLRQ�RI�SULQFLSOH�RI�RSWLPDOLW\
KDQGOHG�XVLQJ�LQWHUHVWLQJ�RUGHU
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❙ -RLQ�RUGHULQJ�DQG�FKRLFH�RI�DFFHVV
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❙ (TXLYDOHQFH�7UDQVIRUPDWLRQV

❙ 6WDWLVWLFDO�0RGHO
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❚ ([WHQVLELOLW\�IRU�RSWLPL]HU�GHYHORSHUV

❙ $GG�DUELWUDU\�WUDQVIRUPDWLRQV

❙ $GG�QHZ�5(�RSHUDWRUV

❚ *HQHUDWLRQ�RI�WKH�RSHUDWRU�WUHH�LV�UHDOL]HG
DV�D�VHTXHQFH�RI�WUDQVIRUPDWLRQV

❙ :KDW�VHTXHQFH�RI�WUDQVIRUPDWLRQV�ZLOO�UHVXOW�LQ
D�ORZ�FRVW�	�YDOLG�5(�RSHUDWRU�WUHH"

❚ ([DPSOH��([RGXV�9ROFDQR�&DVFDGHV�
6WDUEXUVW

❚ /HWV�WU\�7($��7R\�([WHQVLEOH�$UFKLWHFWXUH�
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❙ %HIRUH�2SWLPL]DWLRQ��UHIOHFWV�TXHU\�FRQVWUXFWV
�H�J���-RLQ��*URXS�%\�

❙ $IWHU�2SWLPL]DWLRQ��DQ�RSHUDWRU�WUHH�WKDW
UHODWLRQDO�HQJLQH�FDQ�H[HFXWH��H�J���PHUJH�
VRUW�

❙ 'XULQJ�2SWLPL]DWLRQ

❘ 6RPH�ORJLFDO�RSHUDWRUV��5$�

❘ 6RPH�SK\VLFDO�RSHUDWRUV��5(�
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Join
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❙ 5$�RSHUDWRU

❙ ([SUHVVLRQ��VXE�WUHH�

❚ ���	����
❙ RUGHULQJ�RI�URZV

❚ $	�������
❙ FRVW��WRWDO�FRVW��VXE�WUHH�

❙ VWDWLVWLFDO�GHVFULSWRUV
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❙ 3UHVHUYH�ORJLFDO�HTXLYDOHQFH��/RJLFDO�

❙ 5(�RSHUDWRU�WR�UHDOL]H�D�ORJLFDO�H[SUHVVLRQ
�,PSOHPHQWDWLRQ�

❙ 5(�RSHUDWRU�WR�UHDOL]H�D�SK\VLFDO�SURSHUW\
�(QIRUFHU�
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❙ 9HULI\�FRQGLWLRQ

❙ $SSO\�DFWLRQ�DQG�JHQHUDWH�D�SODQ
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❙ $SSO\�ORJLFDO�WUDQVIRUPDWLRQV�WR�JHQHUDWH
ORJLFDOO\�HTXLYDOHQW�WUHH�ZLWK�URRW�QRGH¶

❘ )LQG��QRGH¶��3K\VLFDOB3URSHUW\��&RVW�/LPLW�

❙ $SSO\�LPSOHPHQWDWLRQ�UXOH�WR�D�QRGH

❘ )LQG�FKLOG���1HZ�B3K\VLFDOB3URSHUW\��FRVW�OLPLW��

❘ )LQG�FKLOG���1HZ�B3K\VLFDOB3URSHUW\��FRVW�OLPLW��

❘ &RVW� �&RVW����&RVW����2SHUDWRU�FRVW��VWDW��VWDW��

❙ (QIRUFH�D�SK\VLFDO�SURSHUW\
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❙ ([SUHVVLRQV�REWDLQHG�E\�ORJLFDO
WUDQVIRUPDWLRQV

❙ /RRNXS�LI�DQ�RSWLPL]HG�SODQ�H[LVWV�IRU�WKH
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❙ %\�SURPLVH��KRZ"�

❙ 8VH�LPSOHPHQWDWLRQ�UXOHV�RQO\�IRU�PRVW
SURPLVLQJ�ORJLFDO�H[SUHVVLRQ
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❙ 5HGXQGDQW�RSWLPL]DWLRQ�RI�VXE�H[SUHVVLRQV
DYRLGHG

❙ 0HPR�VWUXFWXUH�ZLWK�H[SUHVVLRQ��KLVWRU\�RI
WUDQVIRUPDWLRQV�
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❚ (���0��	�
❙ +HXULVWLF�DSSOLFDWLRQ�RI�ORJLFDO�WUDQVIRUPDWLRQ
UXOHV

❙ &RVW�EDVHG�PDSSLQJ�WR�5(�RSHUDWRU�WUHHV

❘ &KRLFH�RI�DFFHVV�PHWKRGV�DQG��MRLQ�RUGHULQJ�IRU
$63-�TXHULHV

❚ "������
❙ 8QLIRUPO\�FRVW�EDVHG

❙ +DUGHU�WR�GR�VHDUFK�FRQWURO
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❚ ,QIRUPDWLRQ�RQ�WKH�SODQ�FKRVHQ�E\�WKH
RSWLPL]HU
❙ 6KRZSODQ��06���9LVXDO�([SODLQ��,%0��,QWHUIDFHV

❙ 6WRUH�SODQ�LQIRUPDWLRQ�LQ�WDEOHV

❚ 2SWLPL]DWLRQ�/HYHO
❙ +RZ�H[KDXVWLYH�LV�WKH�VHDUFK�IRU�WKH�³RSWLPDO´�SODQ"

❘ ,%0�'%���JUHHG\�Y�V��'3�MRLQ�HQXPHUDWLRQ

❚ 6WDWLVWLFV
❙ &UHDWH�8SGDWH�6WDWLVWLFV

❙ 0DQXDO�XSGDWH�WR�VWDWLVWLFV
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❚ +LQWV�JLYH�SDUWLDO�FRQWURO�RI�H[HFXWLRQ
EDFN�WR�WKH�DSSOLFDWLRQ�GHYHORSHU

❚ &DQ�VSHFLI\
❙ -RLQ�RUGHULQJ��-RLQ�PHWKRGV��&KRLFH�RI�,QGH[HV

❙ ([DPSOH
6HOHFW�HPS�LG

)URP�(PS��LQGH[� ���

:KHUH�KLUH�GDWH�!�µ�������¶

❚ /LDELOLW\��+LQWV�PD\�UHVXOW�LQ�SRRU
SHUIRUPDQFH�ZLWK�XSJUDGHV
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❚ 3UHOLPLQDULHV

❚ 4XHU\�2SWLPL]DWLRQ�)UDPHZRUN

❚ %XLOGLQJ�%ORFNV

❚ 7XQLQJ�2SWLPL]HUV

❚ %H\RQG�WKH�&RUH�2SWLPL]HU
❙ 3DUDOOHO�DQG�'LVWULEXWHG�6\VWHPV

❙ )LUVW�7RS�.�4XHULHV

❙ 2/$3��0DWHULDOL]HG�9LHZV

❙ 6HPDQWLF�4XHU\�2SWLPL]DWLRQ

❙ ([SHQVLYH�3UHGLFDWHV��2�5�6\VWHPV��&OLHQW�6HUYHU

❚ ������	���
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❚ 2SWLPL]DWLRQ�LQ�'LVWULEXWHG�6\VWHPV

❙ 6LWH�6HOHFWLRQ�IRU�RSHUDWLRQV

❙ &RPPXQLFDWLRQ�FRVW�Y�V��ORFDO�SURFHVVLQJ�WLPH
❘ (FRQRPLF�0RGHO"��&RKHUD�

❚ (YROXWLRQ�RI�'LVWULEXWHG�6\VWHPV

❙ 6FDODELOLW\�FRQFHUQV�  !���3DUDOOHO�V\VWHPV

❙ 'LVWULEXWHG�LQIRUPDWLRQ�  !���5HSOLFDWHG�VLWHV
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❚ 2EMHFWLYH�LV�WR�PLQLPL]H�UHVSRQVH�WLPH

❚ )RUPV�RI�SDUDOOHOLVP

❙ ,QGHSHQGHQW��3LSHOLQHG��3DUWLWLRQHG

❚ ,VVXHV

❙ &RQVLGHU�&RPPXQLFDWLRQ�FRVW�GXH�WR
UHSDUWLWLRQLQJ

❙ 6FKHGXOLQJ�RI�RSHUDWRUV�EHFRPHV�DQ
LPSRUWDQW�DVSHFW�RI�RSWLPL]DWLRQ

❙ &DQ�6KRXOG�VFKHGXOLQJ�EH�VHSDUDWHG�IURP�WKH
UHVW�RI�WKH�TXHU\�RSWLPL]DWLRQ"
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❚ 7ZR�VWHS�DSSURDFK�
❙ *HQHUDWH�D�VHTXHQWLDO�SODQ

❙ $SSO\�D�VFKHGXOLQJ�DOJRULWKP�WR�³SDUDOOHOL]H´�WKH�SODQ

❚ 7KH�ILUVW�SKDVH�VKRXOG�WDNH�LQWR�DFFRXQW�FRVW�RI
FRPPXQLFDWLRQ��H�J���UHSDUWLWLRQLQJ�FRVW�
❙ ,QIOXHQFHV�SDUWLWLRQLQJ�DWWULEXWH

❚ 6FKHGXOLQJ�DOJRULWKP�DVVLJQV�SURFHVVRUV�WR
RSHUDWRUV

❙ 6\PPHWULF�VFKHGXOH��DVVLJQV�HDFK�RSHUDWRU�HTXDOO\�WR
HDFK�SURFHVVRU

❘ VXERSWLPDO�ZKHQ�FRPPXQLFDWLRQ�FRVWV�DUH�FRQVLGHUHG
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❚ 2SWLPL]H�TXHU\�UHVSRQVH

❙ 3URGXFH�ILUVW�PDWFKLQJ�UHFRUG�TXLFNO\

❚ 7RS�N�UHVWDXUDQWV�LQ�6HDWWOH�2UGHU�E\
FXVWRPHU�VDWLVIDFWLRQ

❚ 2SWLPDO�TXHU\�SODQ�PD\�EH�GLIIHUHQW

❙ 8VH�QHVWHG�ORRS�LQVWHDG�RI�VRUW�PHUJH

❙ 8VH�QRQ�FOXVWHUHG�LQGH[�VFDQ�LQVWHDG�RI�VRUW

❚ &RPPHUFLDO�GDWDEDVH�V\VWHPV�SURYLGH
FRQVWUXFWV
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❙ %DFNHQGV�DOZD\V�FDQQRW�GLJHVW
FRPSOH[�64/

❙ 0LGGOHZDUH��³52/$3´��WRRO�RSWLPL]HV
64/�JHQHUDWLRQ

❘ &UHDWHV�DQG�PDLQWDLQV�PDWHULDOL]HG�YLHZV

❘ 'HILQHV�DSSURSULDWH�WHPSRUDU\�UHODWLRQV
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❚ 9LHZ�'HILQLWLRQV
❙ $JJUHJDWLRQ�DV�SDUW�RI�YLHZ�GHILQLWLRQV

❙ 6WRUH�6DOHV�RI�3URGXFWV�E\�4XDUWHU

❚ 2SWLPL]DWLRQ�3UREOHP
❙ 0DWHULDOL]HG�YLHZV�HQDEOH�DGGLWLRQDO�ORJLFDO

WUDQVIRUPDWLRQV

❙ &KHFN�DSSOLFDELOLW\�RI�PDWHULDOL]HG�YLHZV

❙ 8VH�D�PRUH�VSHFLILF�YLHZ�WKDW�FDQ�DQVZHU�WKH�TXHU\

❘ 6DOHV�RI�3URGXFWV�E\�<HDU�LV�DGHTXDWH�WR�DQVZHU�TXHU\
RQ�\HDUO\�UHYHQXH

❚ 1HHG�IRU�D�FRVW�EDVHG�FKRLFH
❙ 0XOWLSOH�PDWHULDOL]HG�YLHZV�PD\�DSSO\

❙ 8VLQJ�EDVH�WDEOH�PD\�EH�EHWWHU�WKDQ�XVLQJ�FDFKHG
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❙ &RQVWUDLQWV�WKDW�KROG�RYHU�D�GDWDEDVH

❘ 1R�SHUVRQ�DERYH�WKH�DJH�RI���

❙ 2SWLPL]HU�FDQ�H[SORLW�WKHVH�FRQVWUDLQWV
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❚ ([SHQVLYH�3UHGLFDWHV��&DQQRW�SXVK�GRZQ
VHOHFWLRQV
❙ 6HOHFW�
�)URP�6WRFNV�:KHUH�VWRFNV�IOXFWXDWLRQ�!���

❙ $VVRFLDWH�D�SHU�WXSOH�&38�DQG�,2�FRVW�ZLWK�SUHGLFDWH

HYDOXDWLRQ

❚ 2�5�6\VWHPV��5HODWLRQVKLS�DPRQJ�XGIV
❙ 6SDWLDO�GDWD�EODGH�PD\�VXSSRUW�UHODWHG�VSDWLDO�LQGH[HV

❙ 8VH�UXOHV�WR�VSHFLI\�VHPDQWLF�UHODWLRQVKLSV

❙ &RVW�EDVHG�VHPDQWLF�4XHU\�2SWLPL]DWLRQ

❙ 1HZ�LVVXHV�LQ�FRVWLQJ�DQG�HQXPHUDWLRQ

❘ +RZ�WR�XVH�FRVWV�XQLIRUPO\�DFURVV�$'7�V

❘ ³0L[�DQG�PDWFK´�RU��³$'7�VSHFLILF´�RSWLPL]DWLRQ"
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❚ &RPSLOH�7LPH�Y�V��5XQ�WLPH�RSWLPL]DWLRQ

❙ &KRRVH�SODQ�DQG�([FKDQJH

❚ 5HVRXUFH�JRYHUQRU

❙ $GDSWLQJ�RSWLPL]DWLRQ�WR�PHPRU\�FRQVWUDLQWV

❚ 6HQVLWLYLW\�RI�WKH�FRVW�PRGHO

❚ /DQJXDJH�([WHQVLRQ�IRU�HDVH�RI
RSWLPL]DWLRQ��H�J���&XEH�

❚ &OLHQW�6HUYHU�LVVXHV

❙ )XQFWLRQ�VKLSSLQJ��'DWD�VKLSSLQJ�RU�PL[HG
PRGH
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❚ 4XDOLW\�RI�WKH�2SWLPL]HU�GHSHQGV�RQ

❙ &RVW�(VWLPDWRU��7UDQVIRUPDWLRQ�5XOHV��6HDUFK�&RQWURO�(QXPHUDWRU

❚ 0DQ\�H[WHUQDO�IDFWRUV�LQIOXHQFH�SHUIRUPDQFH
❙ 4XHU\�3URFHVVLQJ�HQJLQH

❙ 3K\VLFDO�GDWDEDVH�GHVLJQ

❚ 2YHUVLPSOLILFDWLRQ�PD\�UHQGHU�UHVXOWV�XVHOHVV
❙ 1HHG�WR�SD\�DWWHQWLRQ�WR�64/�VHPDQWLFV

❚ 4XHVWLRQV"

❙ (PDLO��VXUDMLWF#PLFURVRIW�FRP
❙ +RPH�3DJH��KWWS���UHVHDUFK�PLFURVRIW�FRP�aVXUDMLWF


