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7KLV�FRXUVH�SUHVHQWV�DQ�LQWURGXFWLRQ�WR�GDWDEDVH�PDQDJHPHQW�V\VWHPV�ZLWK�DQ�HPSKDVLV�RQ

KRZ� WR� RUJDQL]H��PDLQWDLQ� DQG� UHWULHYH�GDWD� HIILFLHQWO\� � IURP�D� UHODWLRQDO� GDWDEDVH�� ,W� DOVR

IRFXVHV�RQ� UHTXLUHPHQWV�JDWKHULQJ�DQG�FRQFHSWXDO�� ORJLFDO��SK\VLFDO�GDWDEDVH�GHVLJQ��7KH

REMHFWLYH�RI� WKH�FRXUVH� LV� WR�HQDEOH� WKH�VWXGHQW� WR�XQGHUVWDQG�GDWDEDVH�GHVLJQ��H[SUVVLQJ

TXHULHV�XVLQJ�64/��TXHU\�RSWLPL]DWLRQ�DQG�WUDQVDFWLRQ�SURFHVVLQJ�

&RXUVH�2XWFRPHV�

8SRQ�FRPSOHWLRQ�RI�WKH�FRXUVH��WKH�VWXGHQW�ZLOO�EH�DEOH�WR�DFKLHYH�WKH�IROORZLQJ�RXWFRPHV�

6.,//6�

8QGHUVWDQG�IXQFWLRQDO�FRPSRQHQWV�RI�WKH�'%06�

'HYLVH�TXHULHV�XVLQJ�5HODWLRQDO�$OJHEUD�DQG�64/�

'HYHORS�(�5�PRGHO�IRU�UHDO�OLIH�DSSOLFDWLRQV�

'HVLJQ�RI�UHODWLRQDO�GDWDEDVHV�IRU�UHDO�ZRUOG�DSSOLFDWLRQV�

(YDOXDWH�DQG�RSWLPL]H�TXHULHV�

8QGHUVWDQG�WUDQVDFWLRQ�SURFHVVLQJ��&RQFXUUHQF\�FRQWURO�DQG�UHFRYHU\

WHFKQLTXHV�

� 'HYHORS�DQ�(�5�PRGHO�IRU�UHDO�OLIH�DSSOLFDWLRQV� �����

� 'HVLJQ�DQG�QRUPDOL]H�GDWDEDVHV�IRU�UHDO�WLPH�DSSOLFDWLRQV� �����

� 'HYLVH�TXHULHV�XVLQJ�5HODWLRQDO�$OJHEUD��5HODWLRQDO�&DOFXOXV �

DQG�64/�

� (YDOXDWH�DQG�RSWLPL]H�TXHULHV ���

� ([SUHVV�TXHULHV�XVLQJ�GDWDEDVH�WRROV�OLNH�2UDFOH� �����
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'$7$%$6(6�$1'�'$7$%$6(�86(56��,QWURGXFWLRQ��&KDUDFWHULVWLFV�RI�WKH�GDWDEDVH�DSSURDFK��$FWRUV

RQ�WKH�VFHQH��$GYDQWDJHV�RI�XVLQJ�'%06�DSSURDFK�

'$7$%$6(�6<67(0�&21&(376�$1'�$5&+,7(&785(��'DWD�PRGHOV��6FKHPDV�DQG�LQVWDQFHV�

7KUHH�6FKHPD��DUFKLWHFWXUH�DQG�GDWD�,QGHSHQGHQFH��'DWDEDVH�ODQJXDJHV�DQG�LQWHUIDFHV��7KH�GDWDEDVH

V\VWHP�HQYLURQPHQW��&HQWUDOL]HG�DQG�&OLHQW���6HUYHU�DUFKLWHFWXUHV�IRU�'%06�

&21&(378$/�'$7$�02'(/,1*�$1'�'$7$%$6(�'(6,*1��(QWLW\�W\SHV��(QWLW\�VHWV��$WWULEXWHV�DQG

NH\V��5HODWLRQVKLS� W\SHV��5HODWLRQVKLS� VHWV��5ROHV� DQG� VWUXFWXUDO� FRQVWUDLQWV��:HDN� HQWLW\� W\SHV�

5HODWLRQVKLS�W\SHV�RI�GHJUHH�KLJKHU�WKDQ�WZR�

(1+$1&('�(17,7<�5(/$7,216+,3��((5��02'(/��6XEFODVVHV��6XSHUFODVVHV�DQG� LQKHULWDQFH�
6SHFLDOL]DWLRQ�DQG�JHQHUDOL]DWLRQ��&RQVWUDLQWV�DQG�FKDUDFWHULVWLFV�RI�VSHFLDOL]DWLRQ�DQG�JHQHUDOL]DWLRQ
KLHUDUFKLHV�

81,7�±��,, /����

5(/$7,21$/�'$7$%$6(�'(6,*1�%<�(5��$1'�((5�72�5(/$7,21$/�0$33,1*��5HODWLRQDO
GDWDEDVH�GHVLJQ�XVLQJ�(5�WR�5HODWLRQDO�PDSSLQJ��0DSSLQJ�((5�PRGHO�FRQVWUXFWV�WR�UHODWLRQV�

7+(�5(/$7,21$/�'$7$�02'(/�$1'�5(/$7,21$/�'$7$%$6(�&21675$,176��5HODWLRQDO�PRGHO
FRQFHSWV��5HODWLRQDO�PRGHO� FRQVWUDLQWV� DQG�5HODWLRQDO� GDWDEDVH� VFKHPDV��%DVLF�64/��64/�GDWD
GHILQLWLRQ� DQG�GDWD� W\SHV��6SHFLI\LQJ� FRQVWUDLQWV� LQ�64/��%DVLF� UHWULHYDO� TXHULHV� LQ�64/�� ,16(57�
'(/(7(��DQG�83'$7(�VWDWHPHQWV�LQ�64/�

025(�64/��&203/(;�48(5,(6�� 75,**(56��9,(:6��0RUH� FRPSOH[�64/� UHWULHYDO� TXHULHV�
6SHFLI\LQJ�FRQVWUDLQWV�DV�DVVHUWLRQV�DQG�DFWLRQV�DV�WULJJHUV��9LHZV��YLUWXDO�WDEOHV��LQ�64/�

5(/$7,21$/�$/*(%5$���8QDU\�UHODWLRQDO�RSHUDWLRQV���6(/(&7�DQG�352-(&7��5HODWLRQDO�DOJHEUD
RSHUDWLRQV�IURP�VHW�WKHRU\��%LQDU\�UHODWLRQDO�RSHUDWLRQV���-2,1�DQG�',9,6,21�

81,7�±�,,, /���

%$6,&6� 2)� )81&7,21$/� '(3(1'(1&,(6�$1'� 1250$/,=$7,21� )25� 5(/$7,21$/
'$7$%$6(6�� ,QIRUPDO�GHVLJQ�JXLGHOLQHV�IRU�UHODWLRQ�VFKHPDV��)XQFWLRQDO�GHSHQGHQFLHV�LQIHUHQFH
UXOHV�� HTXLYDOHQFH�DQG�PLQLPDO� FRYHU��1RUPDO� IRUPV�EDVHG�RQ�SULPDU\� NH\V��%R\FH�&RGG�QRUPDO
IRUP��PXOWLYDOXHG� GHSHQGHQF\� DQG� �1)�� -RLQ� GHSHQGHQFLHV� DQG� �1)�� 3URSHUWLHV� RI� UHODWLRQDO
GHFRPSRVLWLRQV�

48(5<�352&(66,1*�$1'�237,0,=$7,21��3KDVHV�RI�TXHU\�SURFHVVLQJ��7UDQVODWLQJ�64/�4XHULHV
LQWR�5HODWLRQDO�$OJHEUD�DQG�RWKHU�RSHUDWRUV��4XHU\�WUHHV�DQG�+HXULVWLFV�IRU�TXHU\�RSWLPL]DWLRQ�

81,7�±�,9 /����

,1752'8&7,21�72�75$16$&7,21�352&(66,1*�&21&(376�$1'�7+(25<�� ,QWURGXFWLRQ� WR
WUDQVDFWLRQ� SURFHVVLQJ��7UDQVDFWLRQ� DQG� V\VWHP� FRQFHSWV��'HVLUDEOH� SURSHUWLHV� RI� � WUDQVDFWLRQV�
&KDUDFWHUL]LQJ�VFKHGXOHV�EDVHG�RQ�VHULDOL]DELOLW\�

&21&855(1&<�&21752/�7(&+1,48(6��7ZR�SKDVH�ORFNLQJ�WHFKQLTXHV�IRU�FRQFXUUHQF\
FRQWURO��&RQFXUUHQF\�FRQWURO�EDVHG�RQ�WLPHVWDPS�RUGHULQJ�

'$7$%$6(�5(&29(5<�7(&+1,48(6��5HFRYHU\�FRQFHSWV��6KDGRZ�SDJLQJ��7KH�$5,(6�UHFRYHU\
DOJRULWKP�

81,7���9 /���

,1'(;,1*�6758&785(6�)25�),/(6�$1'�3+<6,&$/�'$7$%$6(�'(6,*1��6LQJOH�OHYHO�DQG�PXOWL
OHYHO�LQGH[LQJ��'\QDPLF�PXOWL�OHYHO�LQGH[LQJ�XVLQJ�%�WUHHV�DQG�%��WUHHV�

1264/�'$7$%$6(6�$1'�%,*�'$7$�6725$*(�6<67(06�� ,QWURGXFWLRQ� WR�1R64/� V\VWHPV�
'RFXPHQW�EDVHG�1R64/�V\VWHPV�DQG�0RQJR'%�
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�� 'HVLJQ�&RQFHSWXDO�GDWDEDVH�VFKHPD�XVLQJ�(5�0RGHOLQJ�6RIWZDUH�7RROV�

�� 'HYHORSPHQW�RI�5HODWLRQDO�'DWDEDVH�VFKHPDV�IRU�&RPSDQ\�6WXGHQW�6DLORUV��XVLQJ�''/
FRQVWUXFWV�RI�64/�

�� 6SHFLI\LQJ�YDULRXV�'0/�&RPPDQGV�VXFK�DV�VHOHFW���LQVHUW���XSGDWH�HWF��RI�64/�RQ
5HODWLRQDO�'DWDEDVH�

�� 6SHFLI\LQJ�YDULRXV�'&/�DQG�7&/�FRQVWUXFWV�RI�64/�RQ�5HODWLRQDO�'DWDEDVH�

�� 'HYHORSPHQW�RI�5HODWLRQDO�'DWDEDVH�VFKHPDV�E\�VSHFLI\LQJ�GLIIHUHQW�W\SHV�RI
&RQVWUDLQWV

�� 6SHFLI\LQJ�TXHULHV�XVLQJ�5HODWLRQDO�'DWDEDVH�RSHUDWRUV��$ULWKPHWLF��/RJLFDO�	
FRPSDULVRQ��DQG�VWULQJ�PDWFKLQJ�FRQVWUXFWV�RI�64/�

�� ([SUHVVLQJ�TXHULHV�XVLQJ�$JJUHJDWH�)XQFWLRQV�RI�64/�RQ�5HODWLRQDO�'DWDEDVH�

�� 4XHULHV�RQ�5HODWLRQDO�'DWDEDVH��XVLQJ�*5283�%<��+$9,1*�DQG�25'(5�%<�FODXVHV�RI
64/�

�� 'HVLJQ�DQG�'HYHORSPHQW�RI�FRPSDQ\�GDWDEDVH�DQG�H[SUHVVLQJ�1HVWHG�TXHULHV�XVLQJ
64/�

��� 'HVLJQ�DQG�'HYHORSPHQW�RI�VDLORUV�GDWDEDVH�DQG�VSHFLI\LQJ�TXHULHV�XVLQJ�GLIIHUHQW
W\SHV�RI�-2,1V�

��� &UHDWLRQ�DQG�GURSSLQJ�RI�9,(:6�

��� ,PSOHPHQWDWLRQ�RI�3/�64/�SURJUDPV�ZLWK�&RQWURO�6WUXFWXUHV�

��� ,PSOHPHQWDWLRQ�RI�3/�64/�SURJUDPV�ZLWK�3URFHGXUHV�

��� ,PSOHPHQWDWLRQ�RI�3/�64/�SURJUDPV�ZLWK�)XQFWLRQ�

��� ,PSOHPHQWDWLRQ�RI�3/�64/�SURJUDPV�ZLWK�7ULJJHUV�

7(;7�%22.�

�� 5DPH]���(OPDVUL�DQG�6KDPNDQW�%��1DYDWKH��³)XQGDPHQWDOV�RI�'DWDEDVH�6\VWHPV´�
�WK�HGLWLRQ��3HDUVRQ�(GXFDWLRQ�������

5()(5(1&(�%22.6�

�� 5DJKX�5DPD�.ULVKQDQ�DQG�-RKDQQHV�*HKUNH��³'DWDEDVH�0DQDJHPHQW�6\VWHPV´�
�UG�HGLWLRQ��7DWD�0F*UDZ�+LOO��������

�� $EUDKDP�6LOEHUVFKDW]��+HQU\�)�.RUWK�DQG�6�6XGDUVKDQ��³'DWDEDVH�6\VWHP�&RQFHSWV´�
�WK�HGLWLRQ��7DWD�0F*UDZ�+LOO��������


