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V�ORFDWLRQ��VSDWLDO�LQWHUDFWLRQ��DQG�JHRJUDSKLF�UHODWLRQVKLS�FDQ�EH�DVVHVVHG�DQG�YLHZHG�LQ�PRPHQWV��,W�SURYLGHV�DQ�RSSRUWXQLW\�WR�HIILFLHQWO\�YLHZ�DQG�DFFHVV�JHRJUDSKLF�GDWD�WR�LPSURYH�WKH�GHFLVLRQ�PDNLQJ�SURFHVV�
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JHRJUDSKLF� LQIRUPDWLRQ�� DQG� VSDWLDO� DQDO\WLFDO� FDSDELOLWLHV� WR� IDFLOLWDWH� PDQLSXODWLRQ� DQG� VSDWLDO�DQDO\VLV�>(��-��+DQ������@��7KUHH�GLVWLQFW�DUHDV�DUH�VKRUWO\�
D��*UDSKLF�FDSDELOLWLHV��E��5HODWLRQDO�GDWDEDVH�DQG�F��6SDWLDO�DQDO\VLV

0RVW�UHVHDUFKHUV�RUJDQL]H�GDWD�LQ�VXFK�D�ZD\�WKDW�WKH\�FDQ�EH�HQYLVLRQHG�DV�GLJLWDO�OD\HUV�RU�FRYHUDJHV�RI�LQIRUPDWLRQ��0DSV�FRQWDLQ�WKH�OD\HUV��DQG�OD\HUV�FRQWDLQ�WKH�JHRJUDSKLFDO�GDWDV��*HRJUDSKLFDO�GDWD�FDQ�EH�H[SUHVVHG�DV�JHRPHWULF�VKDSHV�VXFK�DV�SRLQWV��OLQHV�DQG�SRO\JRQV��,Q�PRVW�RI�WKH�GHYHORSPHQW�WRROV�� OD\HUV�XVXDOO\�FRQWDLQ�RQH�NLQG�RI� WKHPH�VXFK�DV�VRLO �SRO\JRQ��� ULYHU��OLQH��� URDG��OLQH���ZHOO��SRLQW�� HWF�� %DVHG� RQ� WKH� WKUHH� UHTXLUHPHQWV� DERYH�� D� VRIWZDUH� FRPSRQHQW� LV� LQWURGXFHG� KHUHLQ� WR�GHYHORS� *,6� DSSOLFDWLRQV� ERWK� XQGHU� :LQGRZV� DQG� /LQX[� RSHUDWLQJ� V\VWHPV�� $UFKLWHFWXUH� RI� WKH�FRPSRQHQW�LV�GHVLJQHG�LQ�VXFK�D�ZD\�WKDW�WKH�VDPH�VRXUFH�FRGH�IRU�*,6�DSSOLFDWLRQV�FDQ�EH�HPSOR\HG�RQ�ERWK�SODWIRUPV�ZLWK�OLWWOH�RU�QR�FKDQJH��7KH�SDSHU�RXWOLQHV�PDLQ�IHDWXUHV�RI�WKH�FURVV�SODWIRUP�*,6�FRPSRQHQW�
�� &5266�3/$7)250�*,6�&20321(17��7*,60DS�
:KLOH�&URVV�SODWIRUP�PHDQV�WKH�DELOLW\�RI�XVLQJ�SLHFH�RI�VRIWZDUH�XQGHU�GLIIHUHQW�SODWIRUPV��XVXDOO\�GLIIHUHQW� RSHUDWLQJ� V\VWHPV��� D� FRPSXWHU� SURJUDPPLQJ� ODQJXDJH� �DQG�XVXDOO\� D� YLVXDO� GHYHORSPHQW�HQYLURQPHQW�� WKDW� LV�FDSDEOH�RI�ZRUNLQJ�ZLWK�PXOWLSOH�RSHUDWLQJ�V\VWHPV�LV� UHTXLUHG��7KLV� ODQJXDJH�KDV�WR�SURYLGH�H[WHQVLYH�FDSDELOLWLHV�IRU�FURVV�SODWIRUP�*,6�GHYHORSPHQW��2QH�ZD\�RI�DFKLHYLQJ�WKLV�PLJKW� EH� WR� XVH� D� SODWIRUP� LQGHSHQGHQW� ODQJXDJH� VXFK� DV� -DYD� RU� &�� +RZHYHU�� GHPDQGLQJ�UHTXLUHPHQWV�IRU�*,6�GHYHORSPHQW�VXJJHVW�GLIIHUHQW�DOWHUQDWLYHV�VLQFH�-DYD�LV�VORZ�DV�EHLQJ�D�UXQ�WLPH�LQWHUSUHWHU� DQG� &� LV� ODFNLQJ� H[WHQVLYH� JUDSKLFDO� DQG� UHODWLRQDO� GDWDEDVH� OLEUDULHV� QHHGHG� IRU� FURVV�SODWIRUP�*,6�IXQFWLRQV��$Q�LGHDO�DOWHUQDWLYH�LV�D�GHYHORSPHQW�HQYLURQPHQW�VSHFLILFDOO\�GHVLJQHG�IRU�FURVV�SODWIRUP� DSSOLFDWLRQ� GHYHORSPHQW� ZLWK� H[WHQVLYH� JUDSKLFDO�� UHODWLRQDO� GDWDEDVH� GHVLJQ�FDSDELOLWLHV��7KLV�DOWHUQDWLYH�VKRXOG�DOVR�KDYH�D�FRPPRQ�REMHFW�RULHQWHG�SURJUDPPLQJ�ODQJXDJH�IRU�VSDWLDO� DQDO\VLV� SXUSRVHV� >5DSHU�� -��� DQG� /LYLQJVWRQH��'�� ����� 3DQFKDO�9��.������@��'HOSKL�� DQG�.\OL[��DUH�FKRVHQ�IRU� WKLV�SXUSRVH��%RWK�'HOSKL�DQG�.\OL[�DUH�REMHFW�RULHQWHG��YLVXDO�SURJUDPPLQJ�HQYLURQPHQWV�IRU�UDSLG�GHYHORSPHQW�RI�KLJKO\�HIILFLHQW�FURVV�SODWIRUP�DSSOLFDWLRQV�ZLWK�D�PLQLPXP�RI�PDQXDO�FRGLQJ��7KH\�SURYLGH�D�FRPPRQ�FRPSUHKHQVLYH�FODVV�OLEUDU\�FDOOHG�WKH�%RUODQG�&RPSRQHQW�/LEUDU\�IRU�&URVV�3ODWIRUP��&/;��DQG�D�VXLWH�RI�5DSLG�$SSOLFDWLRQ�'HYHORSPHQW��5$'��GHVLJQ�WRROV�ZLWK�H[WHQVLYH�JUDSKLF�DQG�GDWDEDVH�FDSDELOLWLHV��7KH�&URVV�3ODWIRUP�*,6�FRPSRQHQW�GHVFULEHG�KHUHLQ�PDNHV� XVH� RI� WKLV�&/;� OLEUDU\� FRPSRQHQWV� DQG�REMHFWV� LQ� D� WUXO\�REMHFW�RULHQWHG� IDVKLRQ��)LJXUH���VKRZV�VRPH�RI�WKH�PDLQ�FODVVHV�DYDLODEOH�LQ�&/;�OLEUDU\��

)LJXUH����*HQHUDO�VFKHPD�RI�&/;�/LEUDU\
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6RPH�RI�WKH�LPSRUWDQW�FODVVHV�XVHG�LQ�GHYHORSPHQW�RI�FURVV�SODWIRUP�*,6�FRPSRQHQW�DUH�DV�IROORZV�D��7*UDSKLF&RQWURO��,W�LV�D�EDVH�FODVV�WKDW�*,6�FRPSRQHQW�ZLOO�EH�VHW�RQ��'UDZLQJ�DQG�VKRZLQJ��'�GDWD�DUH�DOO�KDQGOHG�LQ�WKLV�EDVH�FODVV�E��7&DQYDV��,W� LV�WKH�EDVH�FODVV�SURYLGLQJ�GUDZLQJ��7UDQVIHU�RI�WKH�VSDWLDO�GDWD�RQ�ZLQGRZ�DQG�GUDZLQJ�RSHUDWLRQV�E\�WKH�XVHU�LQ�DQ�LQWHUDFWLYH�IDVKLRQ�DUH�PDLQWDLQHG�LQ�WKLV�FODVV��F��7*UDSKLF� $VVHPEOHG�9LVLRQ�7UDQVIHU�RU� VWRUH�RI� UDVWHU�GDWD� LQ�PHPRU\�DUH� DOO� KDQGOHG�E\�XVLQJ�WKLV�FODVV�DQG�VXE�FODVVHV��7%LWPDS��IRU�H[DPSOH��G��77KUHDG��:LWK�WKLV�FODVV�ZKLFK�LV�LQKHULWHG�IURP�72EMHFW��PXOWL�WKUHDGLQJ�LV�DFKLHYHG��7KLV�FODVV�PDNHV�\RX�GUDZ�WKH�WKLQJV�VLPXOWDQHRXVO\�ZKLOH�\RX�DUH�UHDGLQJ�DQG�ZULWLQJ�GDWD�LQ�PHPRU\�RU�ILOH�H��76WUHDP� 7KLV�FODVV�DQG�VXE�FODVVHV�LQKHULWHG�IURP�LW��IRU�LQVWDQFH��7)LOH6WUHDP��7%ORE6WUHDP��DUH�UHVSRQVLEOH�IRU�GDWD�WUDQVIHU�EHWZHHQ�WKH�*,6�FRPSRQHQW�DQG�PHWDILOHV�FRQWDLQLQJ�PDSV�
)RU� UHODWLRQDO� GDWDEDVH� IXQFWLRQV� RI�*,6� FRPSRQHQW��'DWD&/;� OLEUDU\� �&URVV�3ODWIRUP�/LEUDU\� IRU�'DWDEDVH��LV�XVHG��:LWKRXW�FRQFHQWUDWLQJ�RQ�GLIIHUHQW�UHODWLRQDO�GDWDEDVH�V\VWHPV�VXFK�DV�,QWHU%DVH��2UDFOH��'%���0\64/�DQG�XQVSHFLILHG�GDWDEDVH�V\VWHPV�XVLQJ�2'%&�FRQQHFWLRQ��GHYHORSHU�FDQ�KDYH�WKH� IXQFWLRQDOLWLHV� RI� GDWDEDVH� VHFXULW\�� WUDQVDFWLRQV�� UHIHUHQWLDO� LQWHJULW\�� VWRUHG� SURFHGXUHV� DQG�WULJJHUV�SURYLGHG�E\�'DWD&/;��'%([SUHVV�GDWDEDVH�FRPSRQHQWV�LQ�'DWD&/;�OLEUDU\�DUH�XVHG�IRU�DOO�GDWDEDVH�IXQFWLRQDOLWLHV�IRU�GLIIHUHQW�GDWDEDVH�V\VWHPV��0DLQ�GDWDEDVH�FRPSRQHQWV�LQ�'DWD&/;�OLEUDU\�XVHG�LQ�*,6�FRPSRQHQW�DUH�DV�IROORZV�

D��764/&RQQHFWLRQ��,W�LV�WKH�FODVV�WKDW�SURYLGHV�WKH�FRQQHFWLRQ�WR�WKH�'DWDEDVH�6HUYHU���,W�FDQ�H[HFXWH�64/�TXHULHV�GLUHFWO\��E��764/7DEOH��7KLV�FODVV�SURYLGHV�FRQQHFWLRQ�WR�WKH�GDWDEDVH�DV�D�GDWDEDVH�WDEOH��,W�FRQQHFWV�WR�GDWDEDVH�XVLQJ�LWV�64/&RQQHFWLRQ FODVV��7KLV�FRPSRQHQW�UHWXUQV�D�XQLGLUHFWLRQDO�GDWDVHW�WR�WKH�XVHU�IURP�D�WDEOH�GHVLUHG�F��764/4XHU\� 7KLV� FODVV�SURYLGHV� FRQQHFWLRQ� WR� WKH�GDWDEDVH� DV�64/�TXHULHV�� ,W� FRQQHFWV� WR�GDWDEDVH�XVLQJ�LWV�64/&RQQHFWLRQ�FODVV���7KLV�FRPSRQHQW�UHWXUQV�D�XQLGLUHFWLRQDO�GDWDVHW�WR�WKH�XVHU�DV�UHVXOW�RI�D�64/�TXHU\�VSHFLILHG�LQ�LWV�64/�SURSHUW\�G��764/6WRUHG3URF� ,W�LV�WKH�FRPSRQHQW�WR�H[HFXWH�VWRUHG�SURFHGXUHV�LQ�GDWDEDVH��,W�FRQQHFWV�WR�GDWDEDVH�XVLQJ�LWV�64/&RQQHFWLRQ�FODVV��7KLV�FRPSRQHQW�UHWXUQV�D�XQLGLUHFWLRQDO�GDWDVHW�H��764/&OLHQW'DWDVHW��7KLV�FODVV�SURYLGHV�FRQQHFWLRQ�WR�WKH�GDWDEDVH�HLWKHU�DV�GDWDEDVH�WDEOH�RU�64/�TXHU\�� ,W�FRQQHFWV� WR�GDWDEDVH�XVLQJ�LWV�64/&RQQHFWLRQ�FODVV��,W�UHWXUQV�D�ELGLUHFWLRQDO�GDWDVHW�WKURXJK�ZKLFK�GDWD�LV�QRW�RQO\�UHDG�EXW�DOVR�FDQ�EH�XSGDWHG��,Q�FRQWUDVW�WR�WKH�XQLGLUHFWLRQDO�GDWDVHWV��DOO� GDWD� DV� D� UHVXOW� RI� WKH� TXHU\� LV� WUDQVIHUUHG� WR� WKH� PHPRU\� RI� WKH� FOLHQW� PDFKLQH� DQG� FDQ� EH�PDQLSXODWHG�ORFDOO\�I��7&OLHQW'DWDVHW��,W�LV�WKH�ILOH�EDVHG�GDWDVHW�FRPSRQHQW�WKDW�ZRUNV�RQ�;0/�DQG�;0/�OLNH�GDWD�
)RU�*,6�V\VWHP��ZKHQ�FRPSRQHQWV�H[SODLQHG�DERYH�DUH�FRQVLGHUHG�� W\SLFDOO\� WZR�W\SHV�RI�GDWDEDVH�VWUXFWXUH�FDQ�EH�HVWDEOLVKHG�

x &OLHQW�6HUYHU�*,6�6\VWHP�
,Q�&OLHQW�6HUYHU�PRGHO��)LJXUH����RI�7*,60DS��DIWHU�D�JHRJUDSKLF�GDWDEDVH�FUHDWHG��WKH FRQQHFWLRQ�WR�WKH�VHUYHU�FRPSXWHU�LV�PDGH�E\�WKH�764/&RQQHFWLRQ�DQG�DIWHU�WKDW�WKH�XVHU�FDQ�TXHU\�GDWD�E\�XVLQJ�764/4XHU\�FRPSRQHQW��7KH�7*,60DS�FRPSRQHQW�ZRUNLQJ�RQ�FOLHQW�VLGH�ORDGV�WKH�PDS�GDWD��ZKLFK�DUH�REWDLQHG�DV�D�UHVXOW�RI�WKH�TXHU\��WR�WKH�PHPRU\�RI�WKH�FRPSXWHU��*HRJUDSKLFDO�GDWD�WKHQ�FDQ�EH�PDQLSXODWHG�ORFDOO\�DQG�VHQW�EDFN�WR�WKH�VHUYHU��
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x /RFDO�*,6�6\VWHP�
,Q�ORFDO�PRGHO��JHRJUDSKLFDO�GDWD�LV�VWRUHG�DQG�PDQLSXODWHG�ORFDOO\�RQ�D�IODW�ILOH�EDVLV�FKRRVLQJ�IURP�;0/��G%DVH��3DUDGR[�V\VWHPV��7&OLHQW'DWDVHW�FRPSRQHQW�FDQ�EH�XVHG�WR�TXHU\�GDWD�IURP�WKH�ILOH�RQ�WKH�ORFDO�PDFKLQH��'DWD�PDQLSXODWLRQ�LV�PDLQWDLQHG�VDPH�DV�LQ�&OLHQW�6HUYHU�PRGHO��,Q�FDVH�RI�ORFDO�*,6�PRGHO��PXOWLSOH�XVHUV�DUH�QRW�DOORZHG�

)LJXUH����&OLHQW�6HUYHU�*,6�PRGHO

)LJXUH����/RFDO�*,6�PRGHO
�� $5&+,7(&785(�2)�*,6�&20321(17��7*,60DS�
7KH� PDLQ� SDUWV� RI� WKH� *,6� V\VWHP� DUH� WKH� OD\HUV� LQFOXGLQJ� YDULRXV� WKHPHV� DQG� WKH� VKDSHV� WKDW�UHSUHVHQWLQJ� WKH� JHRJUDSKLF� GDWD� LQ� WKHVH� OD\HUV��*HQHUDO� VWUXFWXUH� FRQVLVWV�RI� OD\HUV� HDFK� W\SLFDOO\�FRQWDLQLQJ�RQH�W\SH�RI�VKDSH��SRLQWV��SRO\JRQV�RU�OLQHV��DV�VHHQ�LQ�)LJXUH���
7KH�OD\HU�VWUXFWXUH�LQ�7*,60DS�FRPSRQHQW�LV�RXWOLQHG�EHORZ�
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7/D\HU� �UHFRUG/D\HU&RGH ��,QWHJHU�1DPH ��6WULQJ�/D\HU2EMHFWV ��732EMHFW����
HQG�

+HUH�/D\HU2EMHFWV VKRZV�WKH�DGGUHVV�RI�WKH�ILUVW�REMHFW�RQ�WKH�OD\HU��$OO�RWKHU�REMHFWV�FDQ�EH�WUDFNHG�IROORZLQJ�WKH�DGGUHVVHV� LQ� WKH� OLQNHG� OLVW��7KH�FRPSRQHQW�DOORZV�PDQ\�OD\HUV�ZKLFK�DUH�VWRUHG�LQ�D�G\QDPLF� DUUD\� VSHFLILHG� LQ� REMHFW� 3DVFDO� DV� �/D\HUV� �� DUUD\ RI 7/D\HU���� $GGLQJ� DQG�UHPRYLQJ�OD\HUV�DQG�REMHFWV�WR�WKH�FRPSRQHQW�LV�YHU\�IOH[LEOH�

)LJXUH����6FKHPD�RI�EDVLF�*,6�6\VWHP
7KH�VWUXFWXUH�LV�DV�IROORZV�IRU�WKH�REMHFWV�RQ�WKH�OD\HUV�

732EMHFWV� �A72EMHFW�
72EMHFW� �UHFRUG2EMHFW&RGH ��,QWHJHU�7\SH ��72EMHFW7\SH�/D\HU&RGH ��,QWHJHU��&RRUGLQDWHV ��3RLQWHU�1H[W2EMHFW ��732EMHFW������HQG�

2WKHU�$WWULEXWHV��1XPEHU�RI�SRLQWV��WKH�QXPEHU�LWHPV�HWF«

2WKHU�$WWULEXWHV�/D\HU�%RXQGDULHV��$WWULEXWHV�UHOHYDQW�WR�WKH�GUDZLQJ��HWF«�
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/LQNHG� OLVWV� RI� WKH� OD\HU� REMHFWV� DUH� PDLQWDLQHG� LQ� D� G\QDPLF� DQG� IOH[LEOH� IDVKLRQ� �)LJXUH� ����&RRUGLQDWH� LQIRUPDWLRQ� LV� VWRUHG� LQ� PHPRU\� EXIIHUV� XVLQJ� WKH� DGGUHVVHV� SRLQWHG� E\� WKH�&RRUGLQDWH,QIRUPDWLRQ�DWWULEXWH�

)LJXUH����/LQNHG�OLVW�VFKHPD�RQ�*,6�6\VWHP
*HRJUDSKLF�GDWD�RI�7*,60DS� LV�VDYHG�LQ�&DUWHVLDQ�FRRUGLQDWH�V\VWHP�ZLWK�GRXEOH�SUHFLVLRQ�YDOXHV��(YHU\� RSHUDWLRQ� RQ� WKH� VFUHHQ� �]RRPLQJ�� SLFNLQJ� RI� REMHFW� HWF«�� LV� FRQYHUWHG� WR� WKH� &DUWHVLDQ�FRRUGLQDWH�V\VWHP�E\�D�WUDQVIHU�IXQFWLRQ��)LJXUH����

)LJXUH����7UDQVIHUULQJ�JHRJUDSKLFDO�GDWD�WR�XVHU�LQWHUIDFH

�:;

�:<

7UDQVIHUUHG�FRRUGLQDWHV
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�� '$7$%$6(�6758&785(�)25�*,6�&20321(17
7KHUH�DUH�PDQ\�GLIIHUHQW�GDWD�PRGHOV�VXJJHVWHG�IRU�*,6�V\VWHPV�XVLQJ�UHODWLRQDO�RU�REMHFW�RULHQWHG�QRWDWLRQV� >:RUER\V�� 0�� )�� HW� DO�����@�� $� VDPSOH� RI� WKH� GDWD� PRGHO� FRQVWUXFWHG� IRU� 7*,60DS�FRPSRQHQW� LV� LOOXVWUDWHG� LQ� )LJXUH ��� 7KH� VDPSOH� GDWD� PRGHO� LV� FUHDWHG� XVLQJ� WKH� GDWD� PRGHOLQJ�DSSOLFDWLRQ�FDOOHG�(5:LQÁ�DQG�,'()�;�GDWD�PRGHOLQJ�QRWDWLRQV��
/D\HUV��REMHFWV�LQVLGH�WKHVH�OD\HUV��PDSV�DQG�GUDZLQJ�VHWWLQJV�IRU�JHRJUDSKLFDO�GDWD�DUH�VDYHG�LQ�DQ\�GDWDEDVH�V\VWHP�VXSSRUWHG�E\�'DWD&/;�OLEUDU\��7KH�PDLQ�HQWLWLHV�LQ�GDWD�PRGHO�DUH�/$<(5��0$3�DQG�2%-(&7B7$%/(V��7KH�PDQ\�WR�PDQ\� UHODWLRQVKLS�EHWZHHQ�/$<(5�DQG�0$3� LV� UHVROYHG�XVLQJ� WKH�LQWHUVHFWLRQ� HQWLW\� FDOOHG�0$3;/$<(5��7KLV� VWUXFWXUH� DOORZV� D� OD\HU� �IRU� H[DPSOH� FRXQWU\�� WR� EH�LQFOXGHG� LQ�GLIIHUHQW�PDSV�DQG�GLIIHUHQW� DWWULEXWHV� �GUDZLQJ�� FRORU� HWF��� WR�EH� VHW� IRU� HDFK�PDS�DQG�OD\HU�FRPELQDWLRQ��
2%-(&7B7$%/(V DUH�FUHDWHG�IRU�HDFK�OD\HU�WR�VWRUH�WKH�REMHFWV�LQ�LW��7KHVH�WDEOHV�PD\�DOVR�EH�XVHG�WR�DGG�QHZ�H[WUD�DWWULEXWHV��FROXPQV�� WR� WKH� WDEOHV�ZKHUH�WKH�OD\HU�REMHFWV�DUH�RQ��2EMHFWV¶�FRRUGLQDWH�LQIRUPDWLRQV� DUH� VWRUHG� LQ� EORE� ILHOGV� QDPHG� &RUGLQDWH,QIRUPDWLRQ� LQ� WKHVH� WDEOHV�� 7KRVH� ILHOGV�FRQWDLQ� D� VSHFLILF� VWUXFWXUH� VLPLODU� WR� VKDSH� ILOHV� GHILQHG� E\�(65,� >(65,�� ����@��(DFK�REMHFW� WDEOH�FRQWDLQV�RQO\�RQH�W\SH�RI�REMHFW�LQIRUPDWLRQ�VHOHFWHG�IURP�SRLQWV��SRO\JRQV�RU�OLQHV�

)LJXUH����6DPSOH�GDWD�PRGHO�VKRZLQJ�WKH�VWUXFWXUH�RI�*,6�FRPSRQHQW
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�� &21&/86,216
,Q�WKLV�SDSHU��D�VRIWZDUH�FRPSRQHQW�QDPHO\�7*,60DS�LV�LQWURGXFHG�WR�XVH�*,6�IXQFWLRQV�ERWK�XQGHU�:LQGRZV�DQG�/LQX[�HQYLURQPHQWV��7KH�FRPSRQHQW�LV�GHYHORSHG�LQ�DQ�REMHFW�RULHQWHG�ODQJXDJH�XVLQJ�SRZHUIXO� FURVV�SODWIRUP� DSSOLFDWLRQ� GHYHORSPHQW� OLEUDULHV� VXLWDEOH� IRU�*,6�� 7KH� LPSRUWDQFH� RI� WKH�DSSURDFK� LV� WKDW� WKH� VDPH� VRXUFH� FRGH� IRU� WKH� *,6� DSSOLFDWLRQV� FDQ� EH� WUDQVIHUUHG� EHWZHHQ� WZR�DIRUHPHQWLRQHG�RSHUDWLQJ�V\VWHPV�ZLWK�OLWWOH�RU�QR�FKDQJH��7KH�GHVFULSWLRQV�RI�WKH�FURVV�SODWIRUP�*,6�GHYHORSPHQW� DUH� SURYLGHG� IURP� WKH� SRLQW� RI� GDWDEDVH� GHVLJQ� DQG� QHFHVVDU\� WRROV�� ([WHQGLQJ� *,6�FRPSRQHQW� WR� ,QWHUQHW� LV� YHU\� GHPDQGLQJ� IRU� PDQ\� SXUSRVHV� >7HHUD\XW� +RUDQRQW�� ����@�� 7KH�7*,60DS�FRPSRQHQW�FXUUHQWO\�GRHV�QRW�SURYLGH� ,QWHUQHW� VXSSRUW�DQG�VWXG\�FRQWLQXHV� WR�H[WHQG� WKH�FDSDELOLWLHV�RI�WKH�FRPSRQHQW�IRU�FURVV�SODWIRUP�,QWHUQHW�GHYHORSPHQW��

5()(5(1&(6
(��-��+DQ��³$UFKLWHFWXUH�&RQVWUXFWLRQ�IRU�)RU�:LWK�&RPSRQHQW�LQ�*,6´��7KH��QG�$QQXDO�,QWHUQDWLRQDO�&RQIHUHQFH�RQ�&RPSXWHU�DQG�,QIRUPDWLRQ�6FLHQFH��,&,6�
�����������(QYLURQPHQWDO� 6\VWHPV� 5HVHDUFK� ,QVWLWXWH� ,QF�� �(65,�� �ZZZ�HVUL�FRP��� ³6KDSH� ILOH� WHFKQLFDO�GHVFULSWLRQ´��������3DQFKDO� 9�� .��� 6KLQD�� /�� .�� 3UXVW\�� %�*�� &KDQVDUNDU�� 5�� $�� 2EMHFW�2ULHQWHG� 'HVLJQ� WR� 7HUUDLQ�$QDO\VLV��,QGR�86�6\PSRVLXP�ZRUNVKRS�RQ�5HPRWH�6HQVLQJ�	�LWV�$SSOLFDWLRQV��0XPEDL��,QGLD��������5DSHU��-���DQG�/LYLQJVWRQH��'��'HYHORSPHQW�RI�JHRPRUSKRORJLFDO�VSDWLDO�PRGHO�XVLQJ�REMHFW�RULHQWHG�GHVLJQ��,QWHUQDWLRQDO�-RXUQDO�RI�*HRJUDSKLFDO�,QIRUPDWLRQ�6\VWHPV�������������7HHUD\XW�+RUDQRQW��'U�1LWLQ�.XPDU�7ULSDWKL��'U�9HQNDWHVK�5DJKDYDQ��³$�&RPSDUDWLYH�$VVHVVPHQW�RI�,QWHUQHW�*,6�6HUYHU�6\VWHPV´� ������:RUER\V��0�� )��� +HDUQVKDZ��+��0�� DQG�0DJXLUH��'�� -��� 2EMHFW�RULHQWHG� GDWD�PRGHOLQJ� IRU� VSDWLDO�GDWDEDVHV��,QWHUQDWLRQDO�-RXUQDO�RI�*HRJUDSKLFDO�,QIRUPDWLRQ�6\VWHPV�����������
75$'(0$5.6��'HOSKL£�DQG�.\OL[£�DUH�7UDGHPDUNV�RI�%RUODQG�&RUSRUDWLRQ�Á�(5:LQ£ LV�7UDGHPDUN�RI�&RPSXWHU�$VVRFLDWH��&$��&RUSRUDWLRQ�
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