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0HLNH�:HVWSKDO��9RONVZDJHQ�$*��:ROIVEXUJ

�� ,QWURGXFWLRQ

.LQHPDWLF� DQG� HOHDVWRNLQHPDWLF� VXVSHQVLRQ� DQDO\VLV� KDV� D� ORQJ� WUDGLWLRQ� DW
9RONVZDJHQ��)RU�WKH�ODVW����\HDUV�ZH�XVHG�D�VHOI�ZULWWHQ�SURJUDP�FDOOHG�02*(66$
�0RGXODUHV� *HVDPWIDKU]HXJ� 6LPXODWLRQVV\VWHP� LQ� $'$06��� 7KLV� SURJUDP� DOORZV
NLQHPDWLF� DQG� HODVWRNLQHPDWLF� VXVSHQVLRQ� DQDO\VLV� IRU� VHYHUDO� ORDG� FDVHV� VXFK� DV
ZKHHO� WUDYHO�� VWHHULQJ�� IRUFH� LQSXW� DQG� WKH� FDOFXODWLRQ� RI� ZKHHO� HQYHORSHV�
02*(66$� LV� EDVHG� RQ� WKH� '03� SUH�SURFHVVRU� IRU� $'$06� DQG� SURYLGHV� DQ� XVHU
IULHQGO\� VXUIDFH�� VR� WKDW� D�ZLGH� DFFHSWDQFH� LQVLGH� WKH� FRQVWUXFWLRQ� GHSDUWPHQWV
FRXOG�EH�DFKLHYHG�
%XW�WKH�PDLQ�GLVDGYDQWDJH�RI�WKLV�SURJUDP�LV�WKDW�JHRPHWULF�GDWD�LQSXW�KDV�WR�EH
GRQH�WZLFH��ILUVW�IRU�WKH�&$'�FRQVWUXFWLRQ�DQG�WKHQ�IRU�DQDO\VLV�ZLWKLQ��02*(66$�
6R�WKH�LGHD�RI�DQDO\]LQJ�VXVSHQVLRQ�V\VWHPV�ZLWKLQ�WKH�&$'�HQYLURQPHQW�ZDV�ERUQ�
6LQFH�WKH�GHFLVLRQ�RI�XVLQJ�3UR�(QJLQHHU�IRU�VXVSHQVLRQ�FRQVWUXFWLRQ�ZDV�PDGH�XS�
WKH�SDUDPHWULF�EDVLV�RI�WKLV�&$'�V\VWHP�FRXOG�EH�XVHG�IRU�RXU�SURMHFW��$�KDUGSRLQW
VWUXFWXUH� VLPLODU� WR� WKDW� RI� $'$06�&DU� FRXOG� EH� UHDOL]HG� E\� WKH� VNHOHWRQ�SDUW
WHFKQLTXH��2Q�WKLV�EDVH�0',�,WDO\�GHYHORSHG�WKH�QHZ�02*(66$�3UR�DV�D�3UR�7RRONLW
DSSOLFDWLRQ�
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)LJ�����&RQFHSW�RI�02*(66$�3UR
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�� 3URJUDP�GHVFULSWLRQ

7KH� 02*(66$�3UR� FRQFHSW� FRQWDLQV� �� GLIIHUHQW� SURJUDP� VHFWLRQV�� 7KH� ILUVW� LV
02*(66$�3UR���ZKHUH� WKH�PHFKDQLVP� LV�GHILQHG�� WKH� VHFRQG� LV�02*(66$�3UR� IRU
VXVSHQVLRQ�DQDO\]LQJ�DQG�UHVXOWV��7KH�IXQFWLRQDOLW\�RI�WKH�SURJUDP�LV�VKRZQ�E\�WKH
IORZFKDUW��)LJ�����

��� 02*(66$�3UR�

02*(66$�3UR��LV�WKH�H[SHUW�XVHU�SDUW�RI�WKH�SURJUDP��)LUVW�WKH�FRQWURO�SDUW�IRU�WKH
FRQVWUXFWLRQ�KDV�WR�EH�HVWDEOLVKHG�DQG�WKHQ�WKH�FRPSOHWH�VXVSHQVLRQ�DVVHPEO\�FDQ
EH� FUHDWHG� UHODWHG� WR� WKH� FRQWURO�SDUW�� 7KH� DVVHPEO\� PD\� FRQWDLQ� UHDO� SDUWV� RU
VLPSOLILHG�SDUWV�OLNH�SLSHV�ZKLFK�PD\�EH�XVHIXO�LQ�DQ�HDUO\�VWDWH�RI�WKH�FRQVWUXFWLRQ
SURFHVV��7R�VWDUW�WKH�02*(66$�3UR��IXQFWLRQDOLW\�LW�LV�VLPSO\�QHFHVVDU\�WR�SUHVV�WKH
FRUUHVSRQGLQJ� EXWWRQ� LQ� 3UR�(QJLQHHU�� 7KH� PHQX� VWUXFWXUH� RI� 02*(66$�3UR
DSSHDUV�DV�WKH�XVHUV�DUH�DFFXVWRPHG�WR�
1RZ�WKH�PHFKDQLVP�FDQ�EH�HVWDEOLVKHG��WKDW�PHDQV�SDUWV�KDYH�WR�EH�GHILQHG�DQG
MRLQWV�FDQ�EH�FUHDWHG���)LJ������+DYLQJ�GRQH�WKDW��LW� LV�SRVVLEOH�WR� LQVHUW� OLQHDU�RU
QRQOLQHDU� EXVKLQJV�� VSULQJV� DQG� EXPSVWRSV� DQG� HYHQ� OLQHDU� RU� QRQOLQHDU� EHDPV�
6SHFLDO�FRQQHFWLRQV�WR�WHVWULJ��VWHHULQJ�DQG�DQWLUROOEDU�PXVW�EH�FUHDWHG�VR�WKDW�WKH\
FDQ�EH�LQWHJUDWHG�IRU�ODWHU�DQDO\]LQJ��7KH�PHFKDQLVP�LV�VDYHG�DV�D�02*(66$�3UR�
WHPSODWH�
:LWK� D� VSHFLDO� LQWHUIDFH� D� � 02*(66$�3UR�VXEV\VWHP� FDQ� EH� FUHDWHG� ZKLFK� LV
LGHQWLFDO� WR� $'$06�&DU²VXEV\VWHPV� DQG� LV� XVHG� IRU� IXUWKHU� DQDO\]LQJ� LQ
02*(66$�3UR�RU�LQ�$'$06�&DU��$OVR�DQ�$'$06�&DU�WHPSODWH�FDQ�EH�JHQHUDWHG��VR
WKDW�WKH�VDPH�PRGHO�FDQ�EH�XVHG�IRU�IXOO�YHKLFOH�VLPXODWLRQ�ZLWKLQ�$'$06�&DU�

��� 02*(66$�3UR

02*(66$�3UR�LV�WKH�VWDQGDUG�XVHU�SDUW�RI�WKH�SURJUDP��7KH�XVHU�RQO\�KDV�WR�VHOHFW
D� 02*(66$�3UR�VXEV\VWHP� IURP� WKH� GDWDEDVH�� 7KHQ� WKH� 3UR�(�DVVHPEO\� DQG� WKH
02*(66$�3UR�PHFKDQLVP�LV�ORDGHG�DXWRPDWLFDOO\��)RU�VXVSHQVLRQ�DQDO\VLV�D�WHVWULJ�
VXEV\VWHP�LV�QHHGHG��6WHHULQJ��DQG�DQWLUROOEDU�VXEV\VWHPV�FDQ�DOVR�EH�ORDGHG��1RZ
JHRPHWULF�GDWD��EXVKLQJ��DQG�VSULQJ�SURSHUWLHV�FDQ�EH�HGLWHG��)LJ������$� ORDGFDVH
KDV� WR� EH�GHILQHG�� UHDOL]HG� XS� WR� QRZ� LV�ZKHHO� WUDYHO�� VWHHULQJ�� IRUFH� LQSXW� DQG
FRPELQHG�ORDG�IRU�ZKHHO�HQYHORSH�FDOFXODWLRQ�IRU�IURQW�DQG�UHDU�VXVSHQVLRQV�
6LQJOH� DQDO\VLV� DQG� GHVLJQ� VWXGLHV� ZLWK� WKH� $'$06� VROYHU� DUH� DYDLODEOH� LQ� WKH
SURFHVVLQJ�VHFWLRQ�RI�WKH�SURJUDP�
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)RU�SRVW�SURFHVVLQJ�VWDQGDUG�;�<�SORWV�DQG�SULQWHG�UHVXOWV�DV�OLVWLQJV�DUH�DYDLODEOH�
7KH�DQLPDWLRQ�LV�GRQH�LQ�3UR�(QJLQHHU�ZKHUH�LW�LV�SRVVLEOH�WR�ORRN�IRU�FROOLVLRQ�DQG
LQWHUIHUHQFH��ZKLFK�LV�LPSRUWDQW�IRU�RXU�XVHUV�
7KH�FDOFXODWLRQ�RI�ZKHHO�HQYHORSHV� LV�GRQH�ZLWKLQ�DQ�H[LVWLQJ�SURFHGXUH�ZKLFK� LV
FRQQHFWHG�WR�02*(66$�3UR��$�9'$�ILOH�LV�JHQHUDWHG�DQG�FDQ�EH�ORDGHG�GLUHFWO\�LQWR
WKH�&$'�PRGHO�RI�WKH�VXVSHQVLRQ�WR�GHVFULEH�WKH�QHHGHG�VSDFH�RI�WKH�ZKHHO�

�� &RQFOXVLRQ

:LWK� WKH� QHZ� 02*(66$�3UR� WKH� XVHUV� LQ� WKH� FRQVWUXFWLRQ� GHSDUWPHQWV� RI
9RONVZDJHQ� JHW� D� WRRO� IRU� NLQHPDWLF� DQG� HODVWRNLQHPDWLF� VXVSHQVLRQ� DQDO\VLV
ZLWKRXW� OHDYLQJ� WKHLU� KDELWXDO� &$'�V\VWHP�HQYLURQPHQW�� 7KH� PRGHOV� IRU� DQDO\VLV
FDQ� EH� EXLOW� XS� E\� FHUWDLQ� XVHUV� ZLWKRXW� DQ\� NQRZOHGJH� RI� $'$06�� 7KH� GDWD
WUDQVIHU�WR�$'$06�FDQ�EH�GRQH�DXWRPDWLFDOO\��VR�WKDW�WKH�VSHFLDOLVWV�IRU�IXOO�YHKLFOH
VLPXODWLRQ�FDQ�WDNH�RYHU�WKH�$'$06�PRGHOV�
&ROOLVLRQ� DQG� LQWHUIHUHQFH� SUREOHPV� EHWZHHQ� VXVSHQVLRQ� FRPSRQHQWV� DQG� YHKLFOH
SDUWV�FDQ�EH�VROYHG�RQ�WKH�EDVH�RI�DQDO\VLV� UHVXOWV�PRUH�HIILFLHQWO\�DQG�IDVWHU�E\
WKLV�QHZ�SURJUDP�
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