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:KDW�,V�(QJOLVK�4XHU\

w (QJLQH
n &20�REMHFW�PRGHO�WKDW�FRQYHUWV�(QJOLVK�VHQWHQFHV
�TXHVWLRQV��LQWR�64/�VWDWHPHQWV

n &DQ�EH�XVHG�LQ�DQ\�&20�VXSSRUWLQJ�DSSOLFDWLRQ

w 0RGHOLQJ�WRRO
n 8VHG�WR�EXLOG�VHPDQWLF�PRGHO�RI�GDWDEDVH�QHHGHG
E\�(4�HQJLQH

n 'HYHORSHU��FUHDWHV�HQWLWLHV�DQG�UHODWLRQVKLSV
FRUUHVSRQGLQJ�WR�REMHFWV�LQ�64/�RU�2/$3�GDWDEDVH
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:KDW�DUH
(4�6HPDQWLF�0RGHOV"

w �HQWLWLHV
n PDS�WR�WDEOH��ILHOG��2/$3�GLPHQVLRQ��OHYHO�
SURSHUW\��RU�IDFW

w UHODWLRQVKLS
n ,Q�64/�FRQWDLQ�MRLQ�WDEOH
n (QWLWLHV�SOD\�UROHV�LQ�UHODWLRQVKLS

w 5ROHV�KDYH�MRLQ�SDWK��DQG�FDQ�EH�TXDQWLILHG

n 3KUDVLQJV�PD\�EH�DWWDFKHG�WR�UHODWLRQVKLSV��QDPH�
WUDLW��YHUE��DGMHFWLYH��VXEVHW��SUHSRVLWLRQ



(QJOLVK�4XHU\�LQ�64/�6HUYHU����

w �ZKDW¶V�JRRG
n HDV\�DFFHVV�WR�LQIRUPDWLRQ�IRU�DOO�XVHUV
n SRZHUIXO��IOH[LEOH�DQDO\VLV�RI�GDWD

w �ZKDW�FRXOG�EH�EHWWHU
n EXLOGLQJ�VHPDQWLF�PRGHOV�IRU�FRPSOH[�VFKHPDWD�LV
WHGLRXV�DQG�WLPH�FRQVXPLQJ

n GLIILFXOW�WR�XQGHUVWDQG�DQG�PDQLSXODWH�WKH
UHVXOWLQJ�ODUJH�PRGHOV

n 8VH�UHVWULFWHG�WR�³IL[HG�VFKHPDWD´��YHUWLFDO
DSSOLFDWLRQV��WKDW�FDQ�EH�LQGLYLGXDOO\�KDQGPRGHOHG
w *HQHULF�GDWDEDVH�WRRO�YHQGRUV��([FHO��$FFHVV��2/$3
FOLHQWV��UHSRUWLQJ�WRROV��ZRXOG�OLNH�WR�DOORZ�(QJOLVK
TXHU\DELOLW\



7KH�6ROXWLRQ
�:KDW�:H�-XVW�%XLOW�IRU�(QJOLVK�4XHU\�����

w *UDSKLFDO�DXWKRULQJ
n $OORZV�HDVLHU�FUHDWLRQ�RI�UHODWLRQVKLSV
n 8QGHUVWDQGDELOLW\�RI�ODUJHU�PRGHOV
n 2ULHQWHG�WR�VKRZLQJ�VXEVHWV�RI�PRGHO

w 3URJUDPPDWLF�DXWKRULQJ
n 6HPDQWLF�0RGHOLQJ�)RUPDW��60)��±�;0/�JUDPPDU�IRU
UHSUHVHQWLQJ�GDWDEDVH�VHPDQWLFV

n $OORZV�DSSOLFDWLRQV�WR�SURJUDPPDWLFDOO\�JHQHUDWH�(4
VHPDQWLF�PRGHOV�YLD�WKH�;0/�'RFXPHQW�2EMHFW�0RGHO

n $XWKRULQJ�2EMHFW�0RGHO�±�DOORZV�EXLOGLQJ�IURP�'20
w 0RGHO�:L]DUGV

n $XWRPDWH�����RI�2/$3�HQWLW\�DQG�UHODWLRQVKLS
FUHDWLRQ������RI�64/�HQWLWLHV�DQG�UHODWLRQVKLS

n &DQ�EH�GULYHQ�YLD�$20��DOORZLQJ�(4�XVH�DJDLQVW
XQNQRZQ�VFKHPDV



6HPDQWLF�0RGHOLQJ�)RUPDW
w *UDPPDU�LV�GHILQHG�E\�60)�'7'��'RFXPHQW�7\SH
'HILQLWLRQ��DQG�60)6FKHPD�;0/��;0/�'DWD
6FKHPD��DYDLODEOH�DW�PLFURVRIW�FRP�VTO�HT

w 60)�LV�XVHG�WR�GHILQH�VHPDQWLFV�RI�D�GDWDEDVH�DQG
PDSSLQJV�RI�VHPDQWLFV�WR�64/�RU�2/$3�GDWDEDVH
REMHFWV

w �6(0$17,&6!�HOHPHQW�FRQWDLQV��(17,7<!
HOHPHQWV�DQG��5(/$7,216+,3!�HOHPHQWV�ZLWK
OLQNV�WR��7$%/(!�RU��),(/'!�HOHPHQWV�RU�2/$3
GDWDEDVH�HOHPHQWV

w ³7UDGLWLRQDO�;0/�DGYDQWDJHV´��KXPDQ�UHDGDEOH�
SODWIRUP�LQGHSHQGHQW��,QWHUQHW�IULHQGO\��DYDLODELOLW\
RI�;0/�WRROV�DQG�$3,V��WKH�'20��JLYHV�XV�³IUHH
DXWKRULQJ�$3,´



60)�(OHPHQWV
w 7RS�OHYHO�HOHPHQWV

n <MODEL ID=“Northwind”>

w <MODULE>
<SEMANTICS>

n <ENTITY>…</ENTITY>

n <RELATIONSHIP>…</RELATIONSHIP

w </SEMANTICS>

w <TABLES>…</TABLES>

w </MODULE>

w <PROJECT><DATABASE>

n </MODEL>

w (17,7<
n <ENTITY ID="ENTITY:customer“>  <

WORD>customer</WORD>
<WORD>buyer</WORD>
<WORD>client</WORD>

<DBOBJECT TABLE=“customers"/>
<DISPLAY FIELD=“CustomerName"/>

</ENTITY>



7KH�60)�5HODWLRQVKLS�(OHPHQW
w 5(/$7,216+,3

n <RELATIONSHIP ID="customers_order_products_from_employees">

n <JOINTABLE TABLE="OrderDetails"/>

n <ROLE ID="customer" HREF="customer"></ROLE>

n <ROLE ID="employee" HREF="employee"></ROLE>

n <ROLE ID="product" HREF="product"><AMOUNT TYPE="ENTITY“
HREF="quantity"/></ROLE>

n <ROLE ID=“orderdate” HREF="ENTITY:order_date"></ROLE>

n <PHRASINGS>

n   <VERBPHRASING><SUBJECT ROLEREF="customer"/>

n     <VERB>order</VERB>

n     <VERB>buy</VERB>

n     <VERB>purchase</VERB>

n     <OBJECT ROLEREF="product"/>

n     <PREPPHRASE>

n       <PREP>from</PREP>

n       <OBJECT ROLEREF="employee"/>

n     </PREPPHRASE>

n   </VERBPHRASING>

n </PHRASINGS>

n <WHEN ROLEREF="orderdate"/>

n </RELATIONSHIP>



0RGHO�:L]DUGV
w $XWRPDWLFDOO\�FUHDWH�HQWLWLHV�DQG�UHODWLRQVKLSV
EDVHG�RQ�VWUXFWXUH�RI�GDWDEDVH
n 'HIDXOW�PRGH�RI�VWDUWLQJ�D�QHZ�(QJOLVK�4XHU\
SURMHFW

w ([WUHPHO\�HIIHFWLYH�DJDLQVW�2/$3�GDWDEDVHV
n 5LFKHU�GDWDEDVH�PRGHO�LQFOXGLQJ�KLHUDUFK\
n &RQVWUDLQHG��ZHOO�IRUPHG�VFKHPDWD
n )ULHQGO\�QDPHV

w (IIHFWLYH�ZLWK�64/�GDWDEDVHV�DVVXPLQJ�JRRG
GDWDEDVH�GHVLJQ�SUDFWLFHV
n 1HHG�IULHQGO\�QDPHV��SULPDU\�NH\V��IRUHLJQ�NH\V��«

w ,QYRNHG�SURJUDPPDWLFDOO\�YLD�$XWR0RGHO��
n (QDEOHV�JHQHULF�GDWDEDVH�WRRO�VFHQDULR�
$XWR0RGHO����FUHDWH�;0/�'20�REMHFW��DGG�HQWLWLHV
DQG�UHODWLRQVKLSV�WKDW�WRRO�NQRZV�DERXW�YLD�;0/



2/$3�0RGHO�:L]DUG�KHXULVWLFV
w (QWLWLHV�FUHDWHG�«

w IRU�HYHU\�2/$3�REMHFW��'LPHQVLRQV��/HYHOV��3URSHUWLHV��0HDVXUHV��)DFWV
w SULPDU\�ZRUG�IURP�2/$3�REMHFW�QDPH��WZR�V\QRQ\PV�VXSSOLHG

w 5HODWLRQVKLSV�FUHDWHG�«
n 7UDLW�UHODWLRQVKLSV�±

w �GLPHQVLRQ�HQWLW\!�KDV��OHYHO�HQWLW\!��IRU�HDFK�OHYHO�HQWLW\�

w �OHYHO�HQWLW\!�KDV��KLJKHU�OHYHO�HQWLW\!

w �GLPHQVLRQ�HQWLW\!�KDV��OHYHO�HQWLW\!��IRU�HDFK�OHYHO�HQWLW\�

n +LHUDUFK\��³LQ´��UHODWLRQVKLSV
w GLPHQVLRQ�HQWLW\�EHFRPHV�ORZHVW�OHYHO�LQ�VHPDQWLF�KLHUDUFK\

w (4�HQJLQH�VLQJOH�OHYHO�RI�LQIHUHQFH�IRUFHV�³H[WUD�UHODWLRQVKLSV´�
n 'LUHFW�UHODWLRQVKLSV��³SURGXFWV�DUH�LQ�EUDQGV´��³EUDQGV�DUH�LQ�VXEFDWHJRULHV´��³VXEFDWHJRULHV�DUH�LQ

FDWHJRULHV´���³FDWHJRULHV�DUH�LQ�GHSDUWPHQWV´
n ³H[WUD´�UHODWLRQVKLSV��³SURGXFWV�DUH�LQ�VXEFDWHJRULHV´��³VXEFDWHJRULHV�DUH�LQ�GHSDUWPHQWV´

n 1DPH�UHODWLRQVKLS
w ERWWRP�OHYHO�HQWLW\�EHFRPHV�QDPH�HQWLW\�RI�GLPHQVLRQ�HQWLW\��H�J��³SURGXFW�QDPHV

DUH�WKH�QDPHV�RI�SURGXFWV´

n 'LPHQVLRQ�WR�GLPHQVLRQ�HQWLW\�UHODWLRQVKLSV
w FDQ�EH�FUHDWHG�EHWZHHQ�HDFK�SDLU�GLPHQVLRQ�HQWLWLHV��PRGHOHU�FDQ�HQDEOH���LPSXWHG

IURP�WKH�GLPHQVLRQ¶V�FRPPRQ�UHODWLRQVKLSV�WR�WKH�2/$3�IDFW�WDEOH

w 3UHIHUUHG�PHWKRG�LV�IRU�PRGHOHU�WR�FUHDWH�YHUE�UHODWLRQVKLS�IRU�IDFW�WDEOH��H�J�
³FXVWRPHUV�EX\�SURGXFWV�LQ�VWRUHV�RQ�GDWHV´



2/$3�0RGHO�:L]DUG�([DPSOH
7KLV�FXEH
w Sales

n Customer

w Country

w State

w City

w Country

n Product

w Department

w Category

w Subcategory

w Brand

w Product
Name

n Store

w Country

w Region

w District

w City

w Store Name

n Time

w Year

w Quarter

w Month

w Day

&UHDWHV�WKHVH�HQWLWLHV�DQG�UHODWLRQVKLSV�
•customer

• customer names are the names of customers
• customers are in cities
• cities are in states
• states are in countries

•product
• product names are the names of products
• products are in brands
• brands categorize products (checked)
• brands are in subcategories
• subcategories categorize products (checked)
• subcategories are in categories
• categories categorize products (checked)
• categories are in departments
• departments categorize products (checked)
• products are in subcategories
• subcategories are in departments

•store
• store names are the names of stores
• stores are in cities
• cities are in districts
• districts are in regions
• regions are in countries

• sale time



64/�0RGHO�:L]DUG�+HXULVWLFV
w (QWLWLHV�FUHDWHG�«

n IRU�DOO�WDEOHV�DQG�ILHOGV��H[FHSW�³MRLQ�WDEOHV��WDEOHV�Z�RQO\�NH\V�
n ³:KHQ´�HQWLW\�W\SH�VHW�LI�DVVRFLDWHG�ZLWK�GDWH�WLPH�ILHOG
n ³:KHUH´�HQWLW\�W\SH�VHW�LI�HQWLW\�LV�³ZKHUH�ZRUG´
n 3URSHU�QDPH�W\SH�VHW�E\�VDPSOLQJ�GDWD

w 5HODWLRQVKLSV
n 7UDLW�UHODWLRQVKLSV�WR�ILHOGV�WKDW�DUH�QHLWKHU�IRUHLJQ
NH\V��SULPDU\�NH\V�RU�ELQDU\

n 1DPH�UHODWLRQVKLSV�EDVHG�RQ�SDWWHUQV�LQ�ILHOG�QDPH
n 7UDLW�UHODWLRQVKLSV�WR�³IRUHLJQ�NH\�GHVWLQDWLRQ´
HQWLWLHV

n ³LQ´�UHODWLRQVKLSV�RSWLRQDOO\��XQFKHFNHG��FUHDWHG
IURP�WDEOH�HQWLW\�WR�ILHOG�HQWLW\�LI�ILHOG�LV�6WULQJ�W\SH
DQG�GDWD�LV�ILUVWFDSV


