
-RXUQDO�RI�WKH�,VODPLF�8QLYHUVLW\�RI�*D]D�9RO�����1R���3�����±3��������������

���

'LVWULEXWHG�(OHFWURQLF�+HDOWK�&DUH�6\VWHP��'(+&6��
�

+DWHP�0��+DPDG�)DFXOW\�RI�(QJLQHHULQJ��WKH�,VODPLF�8QLYHUVLW\�RI�*D]D��%�2�%R[�����*D]D��3DOHVWLQH��

�» ¿ ¿
�»

�» »
�&25%$���» » ¿ » »

¿ ¿�
�$EVWUDFW��$ VROXWLRQ� IRU� WKH�H[SHQVH��GLVWDQFH��DQG�EDUULHUV�RI�KHDOWK�GHOLYHU\� LV�FDOOHG�WHOHPHGLFLQH�RU�HOHFWURQLF�KHDOWK�FDUH�´(�KHDOWK´��,Q�WKLV�SDSHU�ZH�LQWHQG�WR�LPSURYH� WKH� KHDOWK� FDUH� V\VWHP� LQ� *D]D�6WULS� E\� SURSRVLQJ� DQ� (�KHDOWK� FDUH�V\VWHP�WKDW�LV�:HE�EDVHG��7KLV�SDSHU� JLYHV� D� VRIWZDUH� VROXWLRQ� EDVHG� RQ� WKH� GLVWULEXWHG�LQIUD�VWUXFWXUH� �EDVHG� RQ� &25%$� DQG� LPSOHPHQWHG� E\� MDYD�SURJUDPPLQJ� ODQJXDJH� IRU� WKH� HOHFWURQLF� KHDOWK� FDUH� LQ� *D]D�6WULS�� 7KUHH� PDLQ�SDUWV�DUH�DYDLODEOH�LQ�WKH�LPSOHPHQWDWLRQ�RI�WKH�V\VWHP��UHPRWH�DFFHVV�WR�GDWDEDVH��PHGLFDO�LPDJH�YLHZLQJ��DQG�YLGHR�FRQIHUHQFLQJ��

���,1752'8&7,21�
(�KHDOWK�LV�YHU\�LPSRUWDQW� IRU� RXU� FRXQWU\� LQ� WKH� SUHVHQW� VLWXDWLRQ��1RZDGD\V�FLWL]HQ¶V�PRYHPHQW�LV�YHU\�GLIILFXOW�DQG�GDQJHURXV�� DQG�WKHUH�LV� D� VKRUWDJH� RI� SK\VLFLDQV� DQG� VRPH� RI� WKHP� GR� QRW� KDYH� WKH� UHTXLUHG�H[SHULHQFH�WR�SURYLGH�D�PHGLFDO�TXDOLW\�RI�VHUYLFH��7KHUH�LV�DOVR�D�VKRUWDJH�LQ�PHGLFDO�ODEV�DQG�HTXLSPHQWV��7KLV�FUHDWHV�PDQ\�SUREOHPV�LQ�WKH�VHUYLFH�DQG�DQ�LQHIILFLHQW�KHDOWK�FDUH�V\VWHP��(OHFWURQLF� KHDOWK� ³(�KHDOWK´� PD\� UHSUHVHQW�� WKH�VROXWLRQ���(�KHDOWK�UHIHUV�WR�D�KHDOWK�GHOLYHU\�V\VWHP�WKDW�SURYLGHV�KHDOWK�UHODWHG�� DFWLYLWLHV� DW� D� GLVWDQFH� EHWZHHQ� WZR� RU� PRUH� ORFDWLRQV� XVLQJ�WHFKQRORJ\�DVVLVWHG� FRPPXQLFDWLRQV�� �7KH�:RUOG�+HDOWK� 2UJDQL]DWLRQ� �:+2�� >�@� XVHV� WKH� IROORZLQJ� EURDG�GHILQLWLRQ�IRU� (�KHDOWK� �(�KHDOWK� LV� WKH� GHOLYHU\� RI� KHDOWK� FDUH� VHUYLFHV��ZKHUH�GLVWDQFH�LV�D�FULWLFDO�IDFWRU��� E\� KHDOWK� FDUH� SURIHVVLRQDOV� XVLQJ�LQIRUPDWLRQ� DQG� FRPPXQLFDWLRQ� WHFKQRORJLHV� IRU� WKH� H[FKDQJH� RI� YDOLG�LQIRUPDWLRQ�IRU�GLDJQRVLV��WUHDWPHQW�DQG�SUHYHQWLRQ�RI�GLVHDVH�DQG�LQMXULHV��DQG�IRU�WKH�FRQWLQXLQJ�HGXFDWLRQ�RI�KHDOWK�FDUH�SURYLGHUV�DV�ZHOO�DV�UHVHDUFK�DQG�HYDOXDWLRQ��DOO�RI�WKLV�LV�EHFDXVH�RI�WKH�LQWHUHVWV�RI�DGYDQFLQJ�WKH�KHDOWK�RI�LQGLYLGXDOV�DQG�WKHLU�FRPPXQLWLHV���$OWKRXJK�(�KHDOWK�LV�QRW�QHZ��UHFHQW�\HDUV�KDYH�VHHQ�D�VLJQLILFDQW��H[SDQVLRQ�RI�(�KHDOWK��DSSOLFDWLRQV�DVVRFLDWHG�



+DWHP�0��+DPDG�

���

ZLWK�UDSLG�WHFKQRORJLFDO�DGYDQFHV�DQG� GUDPDWLF� UHGXFWLRQV� LQ� FRVWV�>������@��&XUUHQW�(�KHDOWK�SUDFWLFH�LQFRUSRUDWHV�YLGHR�FRQIHUHQFLQJ�IRU�FRQVXOWDWLRQV��FRXQVHOOLQJ�� VXSHUYLVLRQ�� HGXFDWLRQ�� WUDLQLQJ� DQG� DGPLQLVWUDWLRQ�� PHGLFDO�LPDJH�DQG�GDWD�WUDQVIHU��DQG�DFFHVV�WR�GDWDEDVHV�DQG�PXOWLPHGLD�LQIRUPDWLRQ�>�@��(�KHDOWK� LV� XVHG� DFURVV� D� UDQJH� RI� VSHFLDOWLHV�� LQFOXGLQJ� PHQWDO� KHDOWK��UDGLRORJ\��SDWKRORJ\��SDHGLDWULFV�DQG�UHQDO�PHGLFLQH�>�@��� � �� (�KHDOWK�� LWVHOI�� LV� D� EURDG� DUHD� DQG� LW� LQFRUSRUDWHV� PDQ\�GLVFLSOLQHV�� 7KXV�� WKH� JORVVDU\� E\� QHFHVVLW\� QHHGV� WR� HQFRPSDVV� WHUPV�UDQJLQJ� IURP� LQIRUPDWLRQ� WHFKQRORJ\� DQG� WHOHFRPPXQLFDWLRQV� WR� KHDOWK�LQIRUPDWLRQ�V\VWHPV�DQG�PDQDJHPHQW��DQG�KHDOWK�VHUYLFHV�>������@����7KH�QH[W�SDUW�WDONV�DERXW�VWDWH�RI�WKH�DUW��SDUW�WKUHH�WDONV�DERXW�WKH�SUREOHP��3DUW�IRXU�GLVFXVVHV�PRGHOOLQJ�LQ�80/��7KH�UHVW��LV�DERXW�V\VWHP�SDFNDJHV��VWDWH�GLDJUDP��V\VWHP�LPSOHPHQWDWLRQ�DQG�VRPH��VFUHHQ�VKRWV�� ��
���'(+&6�29(59,(:�
7KH�'LVWULEXWHG�(OHFWURQLF�+HDOWK�&DUH�6\VWHP��'(+&6��VHUYHV� WR� UHGXFH�WKH�EXUGHQ�RI�KRVSLWDOV�DQG�WKHLU�VWDII��7KH�SXUSRVH�LV�WKXV�WR�LGHQWLI\�ERWK�IXQFWLRQDO�DQG�QRQ�IXQFWLRQDO�UHTXLUHPHQWV�>���������@���
����)XQFWLRQDO�5HTXLUHPHQWV��
7KH�'(+&6�PXVW�SURYLGH�WKH�IROORZLQJ�IXQFWLRQDO�SURSHUWLHV��i $OORZ�GRFWRUV�WR�UHWULHYH�SDWLHQW�UHFRUGV�WKDW�KDYH�EHHQ�SUHYLRXVO\�VHQW�IURP� WKH� '(+&6� 3DWLHQW�� $� SDWLHQW� UHFRUG� FRQWDLQV� DOO� SHUVRQDO�LQIRUPDWLRQ�DERXW�WKH�SDWLHQW�DQG�DOO�WKH�FRQGLWLRQV��SDVW�DQG�SUHVHQW��WKDW�FRQFHUQ�WKH�SDWLHQW��i $OORZ�GRFWRUV�WR�UHWULHYH�PHWHU�UHDGLQJV�WKDW�KDYH�EHHQ�VHQW�IURP�WKH�'(+&6� /DE�� $� UHDGLQJ� LV� WKH� UHVXOW� �VWULQJ�� UHWXUQHG� E\� WKH� PHWHU�GHYLFH�WKDW�WKH�SDWLHQW�LV�XVLQJ��i $OORZ� GRFWRUV� WR� UHWULHYH� PHVVDJHV� WKDW� KDYH� EHHQ� SUHYLRXVO\�H[FKDQJHG�EHWZHHQ�WKH�GRFWRU�DQG�SDWLHQW��$�PHVVDJH�LV� WKH�WH[W�WKDW�ZDV� VHQW� IURP� RQH� XVHU� WR� WKH� RWKHU� UHJDUGLQJ� WKH� UHOHYDQW� LVVXHV�EHWZHHQ�WKH�GRFWRU�DQG�WKH�'(+&6�3DWLHQW��i $OORZ� GRFWRUV� WR� XSGDWH�PHGLFDO� LQIRUPDWLRQ�ZLWKLQ� SDWLHQW� UHFRUGV��7KLV�LQFOXGHV�QHZ�FRQGLWLRQV��GRVDJHV�DQG�PHGLFLQHV��i 'RFWRUV� VKRXOG� EH� DEOH� WR� JHQHUDWH� UHSRUWV� EDVHG� RQ� WKH� SDWLHQW¶V�UHDGLQJV�DQG�KLVWRU\��i $OORZ�WKH�GRFWRU�WR�DGG�D�QHZ�SDWLHQW�LQWR�WKH�V\VWHP��
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i $OORZ�GRFWRUV�WR�FRPPXQLFDWH�ZLWK�WKH�'(+&6�3DWLHQW��i 7KH� GRFWRU� PXVW� EH� DEOH� WR� FRPPXQLFDWH� WKHLU� GLDJQRVLV� DQG�UHFRPPHQGDWLRQV�WR�WKH�'(+&6�3DWLHQWV��i )UHH� WH[W�PHVVDJHV�UHODWLQJ� WR�UHOHYDQW� LVVXHV�EHWZHHQ� WKH�GRFWRU�DQG�WKH�'(+&6�3DWLHQW��i 7KH�'(+&6�'RFWRU�VKRXOG�DOORZ�WKH�GRFWRU�WR�SULRULWLVH�PHVVDJHV�WKDW�DUH� WR� EH� VHQW� WR� WKH� '(+&6� 3DWLHQW�� 7KLV� LQYROYHV� D� PHVVDJH�KLHUDUFK\�EHWZHHQ�HPHUJHQF\�PHVVDJHV�DQG�JHQHUDO�TXHULHV��i $OORZ�GRFWRUV�WR�UHFHLYH�FRPPXQLFDWLRQ�IURP�WKH�'(+&6�/DE��i 'RFWRUV� VKRXOG� EH� DEOH� WR� UHFHLYH� UHDGLQJV� IURP� YDULRXV� PHGLFDO�GHYLFHV�IURP�WKH�'(+&6�/DE��i 7KH�GRFWRU�VKRXOG�EH�DEOH�WR�UHFHLYH�DQ\�IUHH�WH[W�PHVVDJHV�VHQW�IURP�WKH�'(+&6�/DE��i 7KH�GRFWRU�PXVW�EH�DEOH�WR�FKDQJH�WKH�FULWLFDO�HPHUJHQF\�OHYHOV�RI�WKH�PHGLFDO�UHDGLQJV�JDWKHUHG�E\�GHYLFHV��i 7KH� '(+&6� 'RFWRU� PXVW� SURYLGH� VHFXULW\� WR� SUHYHQW� XQDXWKRUL]HG�DFFHVV� WR� LQIRUPDWLRQ�DQG� IXQFWLRQV�GHVLJQDWHG� WR�D�SDUWLFXODU�GRFWRU��7KXV�GRFWRUV�QHHG�WR�EH�DXWKHQWLFDWHG��
����1RQ�)XQFWLRQDO�5HTXLUHPHQWV��
7KH�'(+&6�PXVW�SURYLGH�WKH�IROORZLQJ�QRQ�IXQFWLRQDO�SURSHUWLHV��i 7KH�'(+&6�PXVW�EH�SRUWDEOH�EHWZHHQ�GLIIHUHQW�SODWIRUPV��:KLFK�WKHQ�DOORZV� WKH� '(+&6� 3DWLHQW� DQG� '(+&6� 'RFWRU� FRPSRQHQWV� WR�FRPPXQLFDWH� HYHQ� LI� LPSOHPHQWHG� LQ� D� GLIIHUHQW� PDQQHU� ��SURJUDPPLQJ�ODQJXDJH��i 7KH�(�KHDOWK�FDUH�V\VWHP�LV�UHTXLUHG�WR�EH�GLVWULEXWHG��WKXV�LW�PXVW�EH�LQWHURSHUDEOH�ZLWK�H[LVWLQJ�KRVSLWDO�LQIUDVWUXFWXUHV��7KLV�ZLOO�DOORZ�DQ\�QHZ�FRPSRQHQWV�WR�EH�DGGHG�ZLWK�PLQLPDO�LQWHUUXSWLRQV���GRZQWLPH�RI�WKH�UXQQLQJ�(�KHDOWKFDUH�V\VWHP��i 7KH�'(+&6�'RFWRU�VKRXOG�KDQGOH�FRQFXUUHQF\�LVVXHV��DV�WKHUH�ZLOO�EH�SRWHQWLDOO\� PDQ\� XVHUV� XVLQJ� WKH� (�KHDOWKFDUH� V\VWHP�� 'RFWRUV� PD\�KDQGOH�PDQ\�SDWLHQWV�WKXV�WKH�'(+&6�'RFWRU�PXVW�EH�DEOH�WR�UHFHLYH�DQG�VHQG�PXOWLSOH�PHVVDJHV�FRQFXUUHQWO\��i /DWHQF\�RI�WKH�'(+&6�LV�FUXFLDO��&RPPXQLFDWLRQ�GHOD\V�PXVW�EH�NHSW�WR�D�PLQLPXP�DQG�ZLOO�YDU\�DFFRUGLQJ�WR�SULRULW\��i 7KH� VHFXULW\� RI� GDWD� VHQW� EHWZHHQ� WKH� '(+&6� 'RFWRU� DQG� '(+&6�3DWLHQWV� VKRXOG� EH� SURWHFWHG� E\� UHVWULFWHG� DFFHVV� LQ� RUGHU� WR� HQVXUH�GRFWRU�SDWLHQW�FRQILGHQWLDOLW\��i 7KH�'(+&6�PXVW�EH�XVHU�IULHQGO\�DQG�RSHUDWHG�ZLWK�PLQLPDO�IXVV��
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i 7KH� V\VWHP� PXVW� PDQDJH� DQG� RUJDQL]H� PHWHU� UHDGLQJV�PHVVDJHV�UHFHLYHG� IURP� WKH�'(+&6�3DWLHQW� DFFRUGLQJ� WR� WKH� SULRULW\� VSHFLILHG�E\�WKH�'(+&6�3DWLHQW��
����$VVXPSWLRQV��
7KH�IROORZLQJ�DUH�VRPH�DVVXPSWLRQV�IRU�'(+&6��i $OO� SDWLHQW� UHFRUGV� DUH� VWRUHG� LQ� D� GDWDEDVH� PRQLWRUHG� E\� WKH�DGPLQLVWUDWLRQ�VWDII��i ,QIRUPDWLRQ�DERXW�FXUUHQW�SDWLHQWV�LV�VWRUHG�LQ�WKH�GDWDEDVH��i (DFK�SDWLHQW�KDV�D�XQLTXH�LGHQWLILHU��i :KHQ� D� QHZ� SDWLHQW� LV� DGGHG� KH�VKH� LV� SURYLGHG� ZLWK� D� XQLTXH�LGHQWLILHU�E\�WKH�DGPLQLVWUDWLRQ�VWDII��
���02'(/,1*�,1�80/�
80/�VWDQGV�IRU�8QLILHG�0RGHOOLQJ�/DQJXDJH��LW�LV�D�VWDQGDUG�ODQJXDJH�IRU�VSHFLI\LQJ�� YLVXDOL]LQJ�� FRQVWUXFWLQJ�� DQG� GRFXPHQWLQJ� WKH� DUWHIDFWV� RI�VRIWZDUH�V\VWHPV��DV�ZHOO�DV�IRU�EXVLQHVV�PRGHOOLQJ�DQG�RWKHU�QRQ�VRIWZDUH�V\VWHPV� >��@�� 7KH� 80/� LV� D� YHU\� LPSRUWDQW� SDUW� RI� GHYHORSLQJ� REMHFW�RULHQWHG� VRIWZDUH� DQG� WKH� VRIWZDUH� GHYHORSPHQW� SURFHVV��� 7KH� 80/� XVHV�PRVWO\�JUDSKLFDO�QRWDWLRQV�WR�H[SUHVV�WKH�GHVLJQ�RI�VRIWZDUH�SURMHFWV��7KH�SULPDU\�JRDOV�LQ�WKH�GHVLJQ�RI�WKH�80/�ZHUH�>��@����� 3URYLGH� XVHUV� ZLWK� D� UHDG\�WR�XVH�� H[SUHVVLYH� YLVXDO� PRGHOOLQJ�ODQJXDJH�VR�WKH\�FDQ�GHYHORS�DQG�H[FKDQJH�PHDQLQJIXO�PRGHOV������ 3URYLGH� H[WHQVLELOLW\� DQG� VSHFLDOL]DWLRQ� PHFKDQLVPV� WR� H[WHQG� WKH�FRUH�FRQFHSWV������ %H LQGHSHQGHQW� RI� SDUWLFXODU� SURJUDPPLQJ� ODQJXDJHV� DQG�GHYHORSPHQW�SURFHVVHV������ 3URYLGH�D�IRUPDO�EDVLV�IRU�XQGHUVWDQGLQJ�WKH�PRGHOOLQJ�ODQJXDJH���
����7\SHV�RI�80/�'LDJUDPV�
(DFK� 80/� GLDJUDP� LV� GHVLJQHG� WR� OHW� GHYHORSHUV� DQG� FXVWRPHUV� YLHZ� D�VRIWZDUH� V\VWHP� IURP� D� GLIIHUHQW� SHUVSHFWLYH� DQG� LQ� YDU\LQJ� GHJUHHV� RI�DEVWUDFWLRQ�� 80/� GHILQHV� HLJKW� W\SHV� RI� GLDJUDPV� IRU� WKH� SXUSRVH� RI�DQDO\VLQJ�DQ\�W\SH�RI�V\VWHPV�>��@����� 8VH�&DVH�'LDJUDP��GLVSOD\V�WKH�UHODWLRQVKLS�DPRQJ�DFWRUV�DQG�XVH�FDVHV������ &ODVV� 'LDJUDP�� PRGHOV� FODVV� VWUXFWXUH� DQG� FRQWHQWV� XVLQJ� GHVLJQ�HOHPHQWV� VXFK� DV� FODVVHV�� SDFNDJHV� DQG� REMHFWV�� ,W� DOVR� GLVSOD\V�UHODWLRQVKLSV� VXFK� DV� FRQWDLQPHQW�� LQKHULWDQFH�� DVVRFLDWLRQV� DQG�RWKHUV���



-RXUQDO�RI�WKH�,VODPLF�8QLYHUVLW\�RI�*D]D�9RO�����1R���3�����±3��������������

���

��� 6HTXHQFH� 'LDJUDP�� GLVSOD\V� WKH� WLPH� VHTXHQFH� RI� WKH� REMHFWV�SDUWLFLSDWLQJ� LQ� WKH� LQWHUDFWLRQ�� 7KLV� FRQVLVWV� RI� WKH� YHUWLFDO�GLPHQVLRQ��WLPH��DQG�KRUL]RQWDO�GLPHQVLRQ��GLIIHUHQW�REMHFWV������ &ROODERUDWLRQ� 'LDJUDP�� GLVSOD\V� DQ� LQWHUDFWLRQ� RUJDQL]HG� DURXQG�WKH�REMHFWV�DQG�WKHLU�OLQNV�WR�RQH�DQRWKHU���1XPEHUV�DUH�XVHG�WR�VKRZ�WKH�VHTXHQFH�RI�PHVVDJHV������ 6WDWH�'LDJUDP� GLVSOD\V�WKH�VHTXHQFHV�RI�VWDWHV�WKDW�DQ�REMHFW�RI�DQ�LQWHUDFWLRQ� JRHV� WKURXJK� GXULQJ� LWV� OLIH� LQ� UHVSRQVH� WR� UHFHLYHG�VWLPXOL��WRJHWKHU�ZLWK�LWV�UHVSRQVHV�DQG�DFWLRQV����� $FWLYLW\�'LDJUDP��GLVSOD\V� D� VSHFLDO� VWDWH� GLDJUDP�ZKHUH�PRVW� RI�WKH� VWDWHV� DUH� DFWLRQ� VWDWHV�DQG�PRVW�RI� WKH� WUDQVLWLRQV�DUH� WULJJHUHG�E\� FRPSOHWLRQ� RI� WKH� DFWLRQV� LQ� WKH� VRXUFH� VWDWHV�� 7KLV� GLDJUDP�IRFXVHV�RQ�IORZV�GULYHQ�E\�LQWHUQDO�SURFHVVLQJ������ &RPSRQHQW�'LDJUDP��GLVSOD\V�WKH�KLJK�OHYHO�SDFNDJHG�VWUXFWXUH�RI�WKH� FRGH� LWVHOI�� � 'HSHQGHQFLHV� DPRQJ� FRPSRQHQWV� DUH� VKRZQ��LQFOXGLQJ� VRXUFH� FRGH� FRPSRQHQWV�� ELQDU\� FRGH� FRPSRQHQWV�� DQG�H[HFXWDEOH�FRPSRQHQWV��6RPH�FRPSRQHQWV�H[LVW�DW�FRPSLOH�WLPH��DW�OLQN�WLPH��DW�UXQ�WLPHV�ZHOO�DV�DW�PRUH�WKDQ�RQH�WLPH����� 'HSOR\PHQW� 'LDJUDP�� GLVSOD\V� WKH� FRQILJXUDWLRQ� RI� UXQ�WLPH�SURFHVVLQJ� HOHPHQWV� DQG� WKH� VRIWZDUH� FRPSRQHQWV�� SURFHVVHV�� DQG�REMHFWV� WKDW� OLYH�RQ� WKHP�� �6RIWZDUH�FRPSRQHQW� LQVWDQFHV� UHSUHVHQW�UXQ�WLPH�PDQLIHVWDWLRQV�RI�FRGH�XQLWV�������'(+&6�8VH�FDVH�GLDJUDP�7KH� XVH�FDVH�GLDJUDP�RI�WKH�KHDOWKFDUH�V\VWHP�GHVFULEHV�ZKDW�WKH�V\VWHP�GRVH� IURP� WKH�VWDQGSRLQW�RI�DQ�H[WHUQDO�REVHUYHU�� WKH�HPSKDVLV� LV�RQ�ZKDW�WKH�V\VWHP�GRHV�UDWKHU�WKDQ�KRZ�)LJXUH����$Q�DFWRU�FDQ�EH�D�KXPDQ��D�V\VWHP�RU�DQ�DSSOLFDWLRQ�WKDW�LQWHUDFWV�ZLWK�WKH�V\VWHP� ZLWKRXW� EHLQJ� D� SDUW� RI� WKH� V\VWHP�� 7KH� PDLQ� V\VWHP� DFWRUV� DUH�+HDOWKFDUH� SURIHVVLRQDOV�� 1XUVHV�� 7HFKQLFLDQV�� 5HPRWH� &RQVXOW� DQG�'LDJQRVH��5&'��DQG�3DWLHQWV���(DFK� RI� WKHVH� XVHU� JURXSV� QHHG� WR� LQWHUDFW� GLIIHUHQWO\� ZLWK� KHDOWK� UHODWHG�LQIRUPDWLRQ�LQ�WHUPV�RI�LQIRUPDWLRQ�DFFHVV��PHGLFDO�DFWV�DQG�VHFXULW\�������$FTXLVLWLRQ��VWRUH�DQG�IRUZDUGHG�PHGLFDO�GDWD�7KH�XVH�FDVH�GLDJUDP�VKRZQ�LQ�)LJXUH���DQG�WKH�VHTXHQFH�GLDJUDP�VKRZQ�LQ�)LJXUH� �� UHSUHVHQW� WKH� VHTXHQFH� RI� HYHQWV�� ZKLFK� WUDQVSLUH� EHWZHHQ� WKH�UHPRWH�;�UD\� WHFKQLFLDQ�DQG� WKH�UDGLRORJLVW� UHDGLQJ� WKH�;�UD\�RU�DQ\�RWKHU�PHGLFDO� LPDJH�� 7KH� VDPH� VFHQDULR� FDQ� EH� FDUULHG� RXW� IRU� WKH� UHVXOWV� RI�PHGLFDO�WHVWV�RU�DQ\�PHGLFDO�LQIRUPDWLRQ���
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)LJXUH����8VH�FDVH�GLDJUDP�RI�WKH�KHDOWKFDUH�V\VWHP�

�

�

)LJXUH����8VH�FDVH�GLDJUDPV�IRU�DFTXLVLWLRQ��VWRUH�DQG�IRUZDUGHG�LPDJHV�
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)LJXUH����6HTXHQFH�GLDJUDP�IRU�DFTXLVLWLRQ��VWRUH�DQG�IRUZDUGHG�LPDJHV�
����5HPRWH�&RQVXOW�DQG�'LDJQRVH��5&'��
7KH�V\VWHP�HQDEOHV�SK\VLFLDQV�WR�SHUIRUP�UHPRWH�FRQVXOWDWLRQ�DQG�GLDJQRVLV��5&'�� RYHU� WKH� ,QWHUQHW�� RU� DQ\� SULYDWH� QHWZRUN�� 7KH� PXOWLPHGLD� 5&'�VHVVLRQV� FDQ� WDNH� SODFH� EHWZHHQ� WZR� SK\VLFLDQV� LQ� GLIIHUHQW� JHRJUDSKLFDO�ORFDWLRQV�� LQFOXGLQJ� UXUDO� FOLQLFV�� 7KH� XVH� FDVH� DQG� VHTXHQFH� GLDJUDPV�GHSLFWHG�LQ�)LJXUH���DQG�)LJXUH���UHVSHFWLYHO\�GHVFULEH�WKH�UHODWLRQ�EHWZHHQ�WZR�SK\VLFLDQV���
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)LJXUH����8VH�FDVH�GLDJUDP�RI�5&
�

�

�

)LJXUH����6HTXHQFH�GLDJUDP�RI�5&'�
�� 6<67(0�3$&.$*(6�
�7KLV�W\SH�RI�PDS�WULHV�WR�JURXS�WKH�VHUYLFHV�IURP�DQ�2EMHFW�2ULHQWHG�SRLQW�RI�YLHZ��3DFNDJH�GLDJUDP�LV�WKH�OHYHO�WKDW�GHVFULEHV�WKH�PDLQ�EORFNV�LQ�DQ\�V\VWHP� DQG� LWV� UHODWLRQV�� LI� IRXQG�� LQ� EULHI� GHWDLOV�� %XW� WKH� SDFNDJHV� RI�
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���

FODVVHV�VKRXOG�EH�PDGH�LQGHSHQGHQW�RI�HDFK�RWKHU�� 7KH� QDPH� RI� WKH�SDFNDJH�DQG�LWV�JOREDO�SXUSRVHV�VKRXOG�EH�NQRZQ� �)LJXUH�����
�

�

)LJXUH����6\VWHP�SDFNDJHV�
�
����*UDSKLFDO�8VHU�,QWHUIDFH��*8,��SDFNDJH�
:H� KDYH� VHYHUDO� W\SHV� RI� PHPEHUV� HDFK� KDV� LWV� RZQ� EHKDYLRXU� LQ� WKH�V\VWHP��VR�HDFK�RQH�VKRXOG�KDYH�� D�GLIIHUHQW�*8,� WR� LQWHUDFW��(DFK�FODVV�LQ� WKLV� SDFNDJH� UHSUHVHQWV� WKH� *8,� IRU� DQ� DSSURSULDWH� W\SH� RI� XVHUV��3K\VLFLDQV�� � 3DWLHQWV�� �1XUVHV�� 7HFKQLFLDQV�� $GPLQLVWUDWRUV�� 2WKHUV����
����6HFXULW\�SDFNDJH�
$V� LQ�DQ\�RWKHU�V\VWHP�� WKH�VHFXULW\�RI�QHWZRUNV� LV�YHU\�FULWLFDO��7KHUH�DUH�IRXU�PDLQ�LVVXHV�DOO�FDQ�EH� � JURXSHG� LQ� RQH� SDFNDJH� IRU� VHFXULW\�PDQDJHPHQW� �$XWKHQWLFDWLRQ�� � $XWKRUL]DWLRQ��(QFU\SWLRQ�� 3ULYLOHJHV�FKHFNLQJ����
����6\VWHP�VHUYLFHV�
6HUYLFHV� FDQ� EH� VWUDWHJLFDOO\� JURXSHG� LQWR� WKUHH� PDLQ� FDWHJRULHV�� 5HPRWH�FRQVXOW�DQG�GLDJQRVLV��0HGLFDO� HGXFDWLRQ�� DQG� $XWRPDWHG� UHFRUG�DSSOLFDWLRQV��
����'DWDEDVH�SDFNDJH�
,Q� KHDOWK� FDUH� V\VWHP� GDWDEDVH� FDQ� EH� GLYLGHG� LQWR� WZR� PDLQ� FDWHJRULHV��'DWDEDVH�UHODWHG�WR�SDWLHQW
V�GDWD�ZKHWKHU�LW�LV�GHPRJUDSKLF�GDWD�RU�PHGLFDO�
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���

LQIRUPDWLRQ��DQG�WKH�RWKHU�GDWDEDVH�LV�UHODWHG�WR�SDWLHQW
V�GLDJQRVWLF�LPDJHV�DQG�LWV�UHODWHG�UHSRUWV�RU�DQQRWDWLRQ��
����&RQWURO�V\VWHP�SDFNDJH�
7KLV� SDFNDJH� FRQWDLQV� FODVVHV� WKDW� ZLOO� GHDO� ZLWK� LQLWLDWLQJ� WKH� V\VWHP��SUHSDULQJ�WKH�FRQQHFWLRQ�IRU�ERWK�VLGHV�FOLHQW�DQG�WKH�VHUYHU��UHVWDUWLQJ�DQG�VKXWWLQJ�GRZQ�WKH�V\VWHP���
� 6<67(0�67$7(�',$*5$0�
)LJXUH� �� VKRZV� WKH� GHYHORSHG� VWDWH� GLDJUDP� IRU� WKH� '(+&� V\VWHP�� ,W� LV�LPSRUWDQW� WR� UHPHPEHU� WKDW� H[LW� VWDWH� FDQ�EH� UHDFKHG� IURP�DQ\�RWKHU� VWDWH��WKH�DUURZV�DUH�QRW�GUDZQ�WR�VLPSOLI\� WKH�JUDSK���$OVR�QRWH� WKDW� WKH�DFWLRQ�SHUIRUPHG�WR�PRYH�IURP�DQ\�PHPEHU�VWDWH�WR�DQ\�RI�LWV�VHUYLFHV�VWDWH�LV�WR�FKRRVH�WKDW�VHUYLFH��DOVR�QRW�ZULWWHQ�RQ�WKH�DUURZV�IRU�OLPLWHG�VSDFH����

)LJXUH�����6WDWH�GLDJUDP�RI�WKH�'(+&�
� 6<67(0�,03/(0(17$7,21��
:KHQ� GHVLJQLQJ� DQG� LPSOHPHQWLQJ� GLVWULEXWHG� DSSOLFDWLRQV�� PDQ\�PHFKDQLVPV� H[LVW� E\�ZKLFK� VXFK� DSSOLFDWLRQV� FDQ� EH� EXLOW��'HSHQGLQJ� RQ�WKH�QDWXUH�RI�WKH�DSSOLFDWLRQ�� UDQJLQJ�IURP�LWV�FRPSOH[LW\�WR�WKH�SODWIRUP�V��
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���

LW�UXQV�RQ�WR�WKH�ODQJXDJH�V��XVHG�WR�LPSOHPHQW�LW� � WKHUH� DUH� D�QXPEHU� RI� DOWHUQDWLYHV� IRU� D� GHYHORSHU� WR� FRQVLGHU�� 7KHVH� DOWHUQDWLYHV�LQFOXGH����
����'LVWULEXWHG2EMHFWV�'LVWULEXWHG� IUDPHZRUNV� VXFK� DV� &RPPRQ�
2EMHFW�5HTXHVW�%URNHU�$UFKLWHFWXUH��&25%$��� 5HPRWH� 0HWKRG�,QYRFDWLRQ��50,���DQG�'LVWULEXWHG�&RPSRQHQW�2EMHFW�0RGHO��'&20��DOORZ� GLVWULEXWHG� DSSOLFDWLRQV� WR� LQWHURSHUDWH� �DSSOLFDWLRQ�WR�DSSOLFDWLRQ� FRPPXQLFDWLRQ��� UHJDUGOHVV� ZKHUH� WKHVH� REMHFWV� UHVLGH� �)LJXUH� ���� �
7KH\�XVH�DQ�REMHFW�RULHQWHG�DSSURDFK�IRU�FUHDWLQJ�VRIWZDUH�FRPSRQHQWV�WKDW�FDQ�EH�UHXVHG�DQG�VKDUHG�EHWZHHQ�DSSOLFDWLRQV��(DFK�REMHFW�HQFDSVXODWHV�WKH�GHWDLOV� RI� LWV� LQQHU� ZRUNLQJV� DQG� SUHVHQWV� D� ZHOO�GHILQHG� LQWHUIDFH�� ZKLFK�UHGXFHV� DSSOLFDWLRQ� FRPSOH[LW\�� 7KH� FRVW� RI� GHYHORSLQJ� DSSOLFDWLRQV� LV�UHGXFHG�EHFDXVH�RQFH� DQ�REMHFW� LV� LPSOHPHQWHG�DQG� WHVWHG�� LW� FDQ�EH�XVHG�RYHU�DQG�RYHU�DJDLQ���

)LJXUH����&OLHQW�SURJUDP�DFWLQJ�RQ�DQ�REMHFW�
�
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����&RPPRQ�*DWHZD\�,QWHUIDFH��&*,�� DQG� 6HUYOHWV�
&*,� � DQG� 6HUYOHW�SURYLGH� VHUYHU�VLGH� SURFHVVLQJ� RI� UHTXHVWV�IURP�D�FOLHQW�EURZVHU��$�FOLHQW�SURJUDP�ZULWWHQ�LQ�DQ\�ODQJXDJH�VHQGV���

UHTXHVWV�WR�WKH�VHUYHU��7KH�FOLHQW�FDQ�EH�DV�VLPSOH�DV�DQ�+70/�SDJH��2Q�WKH�VHUYHU�VLGH��WKH�&*,� SURJUDP� SURFHVVHV� WKH� UHTXHVW�� DQG� JHQHUDWHV�G\QDPLF�RXWSXW��ZKLFK�LV�VHQW�EDFN�WR�WKH�FOLHQW��&*,�XVXDOO\�GRQ¶W�KDYH�D�8,��EXW�\RX�FDQ�RSWLRQDOO\�SURYLGH�RQH�RQ�WKH�FOLHQW�VLGH���
����-DYD6HUYHU�3DJHV��-63��
7KH�QHZ�-63�$3,��SDUW�RI�WKH�-DYD���(QWHUSULVH�(GLWLRQ��-�((���JLYHV�:HE�DQG� -DYD� GHYHORSHUV� D� VLPSOH� \HW� SRZHUIXO� PHFKDQLVP� IRU� FUHDWLQJ� WKHVH�VRUWV�RI�DSSOLFDWLRQV��-63�SURYLGHV�GHYHORSHUV�ZLWK�WZR�LPSRUWDQW�DELOLWLHV��)LUVW�� LW� SURYLGHV� WKH� DELOLW\� WR� DFFHVV� UHPRWH� GDWD� YLD� PHFKDQLVPV� OLNH�(QWHUSULVH� -DYD�%HDQV� �(-%���5HPRWH�0HWKRG� ,QYRFDWLRQ� �50,��� DQG� -DYD�'DWDEDVH�&RQQHFWLYLW\� �-'%&���6HFRQG�� LW� OHWV�GHYHORSHUV� HQFDSVXODWH� DQG�VHSDUDWH�SURJUDP� ORJLF� �-DYD�FRGH�� IURP� WKH�SUHVHQWDWLRQ� �+70/�WDJV��� WR�KHOS� PD[LPL]H� FRGH� UHXVH� DQG� IOH[LELOLW\�� 7KLV� VHSDUDWLRQ� RI� ORJLF� DQG�SUHVHQWDWLRQ�LV�D�PDMRU�DGYDQWDJH�RYHU�RWKHU�:HE�DSSOLFDWLRQ�DUFKLWHFWXUHV��OLNH�-DYD�6HUYOHW�DQG�&*,�VFULSWV��
����:KLFK�LPSOHPHQWDWLRQ�DOWHUQDWLYH� � WR� EH� XVHG"��
%HFDXVH� KHDOWKFDUH� LV� UDSLGO\� WDNLQJ� RQ� D� GLVWULEXWHG� QDWXUH�� LW� VKRXOG� EH�UHJDUGHG� DV� D� FROODERUDWLYH� WRRO� WKDW� FDQ� LQFRUSRUDWH� DOO� W\SHV� RI� GDWD�LQFOXGLQJ�VRXQG��LPDJHV��DQG�YLGHR�LQ�DQ�LQWHJUDWHG�PDQQHU�HYHQ�WKRXJK�WKH�VRXUFHV� RI� GDWD� DQG� SURFHVVLQJ�PD\� EH�ZLGHO\� GLVWULEXWHG��7KLV� UHTXLUHV� D�UREXVW� GLVWULEXWHG� FRPSXWLQJ� LQIUDVWUXFWXUH� DFFHVVLEOH� RQ� D� ZLGH� UDQJH� RI�SODWIRUPV��7KH�SUHPLHU�RSHQ�DUFKLWHFWXUH��ZKLFK�FDQ�PHHW�WKLV�UHTXLUHPHQW��LV�&25%$��&RPPRQ�2EMHFW�5HTXHVW�%URNHU�$UFKLWHFWXUH��>��@��&25%$�LV�EDVHG�RQ�WKH�2EMHFW�0DQDJHPHQW�*URXS¶V��20*���



+DWHP�0��+DPDG�

���

���6<67(0¶6�6&(1$5,2�
7KH� V\VWHP� REMHFWV� RSHUDWH� DQG� LQWHUDFW� ZLWK� HDFK� RWKHU� DFFRUGLQJ� WR� WKH�IROORZLQJ�VFHQDULR��)RU�DQ\�PHPEHU�WR�MRLQ�WKH�V\VWHP��D�PDQXDO�RU�HOHFWURQLF�SD\PHQW�LV�PDGH�WKURXJK�WKH�V\VWHP�DGPLQLVWUDWRU��ZKR�DGGV�WKH�QHZ�PHPEHU�WR�WKH�V\VWHP�JLYLQJ�KLP�D�XQLTXH�VHFUHW�FRGH��7KLV�FRGH�LV�HQWHUHG�ZLWK�RWKHU�LQIRUPDWLRQ�E\�WKH�QHZ�PHPEHU�LQ�WKH�VLJQ�XS�RSHUDWLRQ�DV�D�VHFXULW\�FKHFN�SURFHVV��7KH�VLJQ�XS�RSHUDWLRQ� ILUVW� FKHFNV� IRU� D� FRUUHFW� DQG�DYDLODEOH�VHFUHW�FRGH� IRU�D�QHZ�PHPEHU� LQ� WKH� V\VWHP�� 7KHQ�� LI� WKH�PHPEHU� LV� ZRUNLQJ� LQ�PHGLFLQH�ILHOG�� WKH�HQWHUHG� MRE� LQIRUPDWLRQ� LV� FKHFNHG� WR�EH�FRUUHFW� DV� VWRUHG� LQ� WKH�KHDOWK�PLQLVWU\� GDWDEDVH��$OVR�� IRU� D� UHJLVWUDWLRQ� WR� EH� FRUUHFW� WKH� HQWHUHG�XVHU�QDPH�DQG� �SDVVZRUG�VKRXOG�EH� WKH�ILUVW� LQ� WKH�V\VWHP��5HSHDWLQJ�XVHU�QDPHV�DQG� SDVVZRUGV�� LV� QRW� DOORZHG� DQG� WKH� PHPEHU� LV� DVNHG� WR�FKDQJH�LW�LI�WKLV�RFFXUV��$IWHU�DOO�RI�WKLV�LV�GRQH��WKH�PHPEHU�LV�VXFFHVVIXOO\�UHJLVWHUHG� LQ� WKH� V\VWHP� DV� RQH� RI�� GRFWRUV�� QXUVHV�� WHFKQLFLDQV�� SDWLHQWV��PHGLFDO�VWXGHQWV��RU�DGPLQLVWUDWRUV��7KURXJK� WKH�GDWD�HQWU\�PHWKRGV��D�QHZ�SDWLHQW�ZLOO�KDYH�D�PHGLFDO� UHFRUG�DIWHU�YLVLWLQJ�DQ\�V\VWHP�SDUWLFLSDQW�PHGLFDO�FHQWUH��'RFWRUV��WHFKQLFLDQV��RU�DQ\�PHGLFDO�VWDII�PHPEHUV�FDQ�GHDO�ZLWK�SDWLHQWV
�UHFRUGV�DFFRUGLQJ�WR�WKHLU�SULYLOHJHV��$ PHPEHU� GRFWRU� FDQ� YLHZ� DOO� RI� WKH� SDWLHQW
V� GHPRJUDSKLF� DQG�PHGLFDO�GDWD��7KH�GDWD�PD\�EH�FODVVLILHG�E\�WKH�SDWLHQW
V�HQFRXQWHUV�RU�DV�D�FOLQLFDO�VXPPDU\��'RFWRUV�DOVR�PD\�VHOHFW�DQ\�ODE�WHVW�DQG�YLHZ�LWV�UHVXOWV��6HOHFWHG�PHGLFDO� LPDJHV� DOVR� FDQ� EH� HOHFWURQLFDOO\� YLHZHG� YLD� D� VSHFLDO� PHGLFDO�LPDJH�SURJUDP��0HPEHU�GRFWRUV�DW�DQ\�PHGLFDO�FHQWUH�SDUWLFLSDWLQJ� LQ� WKH�V\VWHP�FDQ�HQWHU�D�QHZ�SDWLHQW
V�HQFRXQWHU�RUGHULQJ�DQ\�ODE�WHVW�RU�PHGLFDO�LPDJH�IRU�WKDW�SDWLHQW��,W�LV�WKH�WHFKQLFLDQ
V�UHVSRQVLELOLW\�WR�HQWHU�ODE�WHVW�UHVXOWV��LPDJHV�DQG�WKHLU�FRPPHQW� LQ� WKH�V\VWHP��:KHQ�D�WHFKQLFLDQ�HQWHUV�WKH�SDWLHQW
V�,'��DOO� WHVWV�DQG�LPDJHV�RUGHUHG�IRU�WKDW�SDWLHQW�LQ�WKH�ODVW�HQFRXQWHU�ZLOO�EH�OLVWHG�GRZQ��7HFKQLFLDQV�WKHQ�SHUIRUP�WKH�WHVWV�RU�WDNH�WKH�UHTXLUHG�LPDJHV�DQG�HQWHU�WKH�UHVXOWV��7KH� GRFWRU� DQG� SDWLHQW�PHPEHUV� KDYH� YLGHRFRQIHUHQFH� RSWLRQ� WKDW� DOORZV�GRFWRUV�WR�SHUIRUP�UHPRWH�FRQVXOWDWLRQ�ZLWK�RWKHU�RQOLQH�PHPEHU�GRFWRUV�RU�UHPRWH�GLDJQRVLV�ZLWK�PHPEHU�SDWLHQWV��)LQDOO\�� DOO� V\VWHP� PHPEHUV� FDQ� DFFHVV� WKH� PHGLFDO� OHDUQLQJ� FHQWUH� IRU�JHQHUDO�DQG�VSHFLILF�PHGLFDO�LQIRUPDWLRQ��
����&ODVV�GLDJUDP�
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&ODVVHV�DUH�DQ�LQWHJUDO�IHDWXUH�LQ�REMHFW�RULHQWHG�GHVLJQV��$�FODVV�UHIHUV�WR�D�VHW�RI�REMHFWV�WKDW�KDYH�VLPLODU�VWDWHV�DQG�EHKDYLRXU� ��)LJXUH� ���� $Q�LQVWDQFH�RI�D�FODVV�LV�FDOOHG�DQ�REMHFW��
�

)LJXUH����&ODVV�GLDJUDP�
����',&20�YLHZHU�
$OO�WKH�SK\VLFLDQV��UDGLRORJLVWV��DQG�SHRSOH�ZKR�ZRUN�ZLWK�PHGLFDO�LPDJHV�FDQ�ORRN�DW�UDGLRJUDSKLF�ILOPV��ZKLFK�DUH�GLVSOD\HG�RQ�ELJ�DQG�URRP\�OLJKW�ER[HV�� %XW� WKHVH� UDGLRJUDSKLF� ILOPV� DUH� H[SHQVLYH�� WKH\� UHMHFW� FKHPLFDO�SROOXWLQJ�DJHQWV�VXFK�DV�VLOYHU�QLWUDWHV�DQG�DUH�KHDY\�DQG�GLIILFXOW� WR�VWRUH��0HDQZKLOH�� PHGLFDO� LPDJLQJ� XVH� PRUH� DQG� PRUH� GLJLWDO� LPDJLQJ�WHFKQRORJLHV� IRU� FUHDWLQJ� LPDJHV� VXFK� DV� &7�� 86�� 05,�� DQJLRJUDSKLHV��GLJLWDO�UDGLRJUDSK\�DQG�IOXRURVFRS\��$OO�WKHVH�PRGDOLWLHV��RULJLQDOO\�YLHZHG�RQ� FRPSXWHU� VFUHHQV� DUH� WUDQVODWHG� LQWR� FRQYHQWLRQDO� ILOPV� LQ� RUGHU� WR� OHW�RWKHU�SK\VLFLDQV�YLHZ�WKHP�RQ�OLJKW�ER[HV��6LQFH�'LJLWDO�,PDJLQJ�&RPPXQLFDWLRQ�LQ�0HGLFLQH��',&20��LV�EHFRPLQJ�D VWDQGDUG� IRU�GLJLWDO� LPDJH� VWRUDJH� LQ�PHGLFLQH�� WKH� LGHD� LV� WR� UHSODFH� WKH�ROG�SK\VLFLDQ�OLJKW�ER[�E\�D�VLPSOH�',&20�9LHZHU�ZKLFK�XVHV�OLWWOH�URRP�LQ�FRPSXWHU
V�PHPRU\�DQG�OHWV�UHDGLQJ�WKH�LPDJHV�OLNH�WKH�UDGLRORJLVW�RQ�D�FRPSXWHU� VFUHHQ� >��@��',&20�9LHZHU� LV� D� MDYD� DSSOHW� WKDW� DOORZV� \RX� WR�YLHZ�PDQ\�NLQGV�RI�LPDJHV��LQFOXGLQJ�PHGLFDO�',&20�LPDJHV��
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:KHQ�D�GRFWRU�UHTXHVWV�D�SDUWLFXODU�GLDJQRVWLF�LPDJH�IRU�D�SDWLHQW��LW�LV�WKH�UROH� IRU� WKH�UDGLRORJLVW� WR�DSSO\� WKLV�GHPDQG��7KLV� LV�GRQH�E\�VFDQQLQJ� WKH�LPDJH�WKHQ�VWRULQJ�LW�LQ�D�IROGHU�KROGLQJ�WKH�SDWLHQW�,'�DV�D�QDPH��WKLV�IROGHU�LV� IRXQG� LQ� D� ZHE� VHUYHU�� 7KHQ� GRFWRU� FDQ� YLHZ� WKLV� LPDJH� E\� RSHQLQJ�',&20� 9LHZHU� SURJUDP� IURP� PHGLFDO� LPDJHV� EXWWRQ�� $IWHU� WKDW� KH� FDQ�VHOHFW� DQ\� LPDJH� IURP� WKH�PHGLFDO� LPDJHV� OLVW�SDUWLFXODWHG�E\� WKDW�SDWLHQW��6HOHFWLQJ�DQ�LPDJH�IURP�WKH�OLVW�ZLOO�DFFHVV�WKLV�LPDJH�E\�LWV�85/�WR�YLHZ�LW��DV�VKRZQ�LQ�)LJXUH���� � DQG� )LJXUH� ����
�

)LJXUH�����;�UD\�LPDJHV�RSHQHG�ZLWK�',&20�YLHZHU�



-RXUQDO�RI�WKH�,VODPLF�8QLYHUVLW\�RI�*D]D�9RO�����1R���3�����±3��������������

���

)LJXUH�����&7�LPDJHV�RSHQHG�ZLWK�',&20�YLHZHU�
����9LGHR�FRQIHUHQFH�LPSOHPHQWDWLRQ�
7KH�YLGHR�FRQIHUHQFLQJ�SURJUDP�LQ� WKH�V\VWHP�LV� ODXQFKHG�E\�SUHVVLQJ� WKH�9LGHR� &RQIHUHQFH� EXWWRQ� RQ� WKH� GRFWRU
V� DQG� WKH� SDWLHQW
V� JUDSKLFDO�LQWHUIDFH��7KH�SURJUDP�LV�LPSOHPHQWHG�XVLQJ�-DYD�0HGLD�)UDPHZRUN��-0)��SDFNDJH��7KLV�SDFNDJH�LV�UHVSRQVLEOH�IRU�DXGLR�DQG�YLGHR�PHGLD�VWUHDPLQJ��7KH�SURJUDP�LV�D�SRLQW�WR�SRLQW�DSSOLFDWLRQ��2QH�SDUW\�RSHUDWHV�DV�D�VHUYHU��DQG�WKH�RWKHU�DV�D�FOLHQW��7KLV�PHDQV��WKDW�IRU�PRUH�WKDQ�RQH�FRQIHUHQFH�ZLWK�RQH�SDUW\��D�QHZ�FRQQHFWLRQ�ZLWK�QHZ�VWUHDPV�LV�HVWDEOLVKHG���
����6\VWHP�VFUHHQ�VKRWV�
6RPH� RI�� WKH�*UDSKLFDO�8VHU�,QWHUIDFH��*8,��GHVLJQHG�IRU�WKH�V\VWHP�LV�VKRZQ�LQ� WKH�)LJXUHV���� WKURXJK�)LJXUH�����(DFK�FOLHQW�KDV�LWV�DSSOHW�*8,�WKDW�VXSSRUWV�DOO�RI�WKH�DFWLYLWLHV�WKDW�FDQ�EH�DFFRPSOLVKHG�E\�D�FOLHQW�� �
�
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�

)LJXUH�����6LJQ�,Q��

)LJXUH�����6LJQ�8S��



+DWHP�0��+DPDG�

)LJXUH�����'RFWRU��VHDUFK��

)LJXUH�����7HFKQLFLDQ��IOXLG�WHVW��
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)LJXUH�����'DWD�HQWU\��QHZ�SDWLHQW��
�� 6800$5<�
� 7KH� (�+HDOWK� FDUH� V\VWHP� LV� GHVLJQHG� ZLWK� WKH� LQWHQWLRQ� RI�FUHDWLQJ�DQ�DOWHUQDWH�PHDQV�RI��GLUHFW��FRPPXQLFDWLRQ�EHWZHHQ�D�GRFWRU�DQG�D SDWLHQW��7KH�V\VWHP�ZLOO�ZRUN�LQ�KDUPRQ\�ZLWK�WKH�H[LVWLQJ�WHFKQRORJLHV��ILWWLQJ� LQWR� WKH� FXUUHQW� LQIUDVWUXFWXUH�� XVLQJ� H[LVWLQJ� KRVSLWDO� �PHGLFDO��GDWDEDVHV� DV� ZHOO� DV� DOORZLQJ� WKH� LPSOHPHQWDWLRQ� RI� QHZ� GDWDEDVHV�� 7KH�V\VWHP� IDFLOLWDWHV� GRFWRUV� WR� UHFHLYH�FXUUHQW�YLWDO� VWDWLVWLFV�RI�SDWLHQWV� �H�J��EORRG� SUHVVXUH�� KHDUW� UDWH�� ERG\� WHPSHUDWXUH�� DQG� GHVFULSWLRQV� RI�V\PSWRPV�SUREOHPV� IURP� SDWLHQWV�� DV� UHFRUGHG� E\� �RU� HQWHUHG� LQWR�� WKH�SDWLHQW
V� VLGH� RI� WKH� V\VWHP�� 'RFWRU� LV� DOVR� DEOH� WR� DFFHVV� WKH� SDWLHQW
V�EDFNJURXQG�DQG�PHGLFDO�KLVWRU\��'RFWRUV�DUH�DEOH�WR�IRUPXODWH�DQG�UHVSRQG�ZLWK� DSSURSULDWH� GLUHFWLRQV�� GLDJQRVLV� DQG� SUHVFULSWLRQV� DV� QHHGHG�� ,Q�HVVHQFH� WKH� V\VWHP� VWULYHV� WR� UHGXFH� WKH� EXUGHQ� RQ� WKH� H[LVWLQJ� PHGLFDO�V\VWHP� DV� ZHOO� DV� WR� LQFUHDVH� LWV� HIILFLHQF\�� )XWXUH� ZRUN� VKRXOG� XVH� RXU�PRGHO� LQ� GHYHORSLQJ� LQGXVWULDO� DSSOLFDWLRQV� LQ� VLPLODU� ILHOGV� VXFK� DV� (�/HDUQLQJ�DQG�(�FRPPHUFH��7KH�V\VWHP�ZDV�WHVWHG�E\�VLPXODWLRQ�EXW�QRW�LQ�SK\VLFDOO\��7KH�DFWXDO�LPSOHPHQWDWLRQ�RI�WKLV�SURMHFW�LV�RXW�RI�WKH�VFRRS�RI�WKLV�SDSHU�GXH�WR�WKH�ODFN�RI�IXQGLQJ�DQG�UHVRXUFHV���$QRWKHU�IXWXUH�ZRUN�LV�WR�LPSOHPHQW�WKLV�SURMHFW�E\�WKH�KHDOWK�V\VWHP�SHUVRQQHO�LQ�*D]D��
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���5()(5(1&(6�
��� /XQGLQ��5���������7HOHPHGLFLQH��$SSOLFDWLRQV�DQG�7HFKQRORJLHV��$�UHSRUW�IRU�WKH� 3URMHFW� RQ� 5XUDO� +HDOWK� &RPPXQLFDWLRQ� DQG�,QIRUPDWLRQ�7HFKQRORJ\��35+&,7���
��� *ULJVE\��-���6FKOHQNHU��5�(���.DHKQ\��0�0���6FKDXJKQHVV\��3�:���	�6DQGEHUJ��(�-��� ������ $QDO\WLFDO� )UDPHZRUN� IRU� (YDOXDWLRQ� RI�7HOHPHGLFLQH��7HOHPHGLFLQH�-RXUQDO��9RO����1R����SS��������
��� 1DWLRQDO� 7HOHKHDOWK� &RPPLWWHH�� ������ $XVWUDOLDQ� 7HOHKHDOWK�6HUYLFHV�,VVXH�3DSHU�� 2FW��
��� %DVKVKXU��5�/���������7HOHPHGLFLQH�(IIHFWV��&RVW��4XDOLW\��$FFHVV��-RXUQDO�RI� 0HGLFDO�6\VWHPV��9RO�����1R����SS��������
��� )ULHGPDQ��&�3��	�:\DWW��-�&���������(YDOXDWLRQ�0HWKRGV�LQ�0HGLFDO�,QIRUPDWLFV�� 6SULQJHU��1HZ�<RUN��
��� 7HOHPHGLFLQH� *ORVVDU\�� ������ 7HOHPHGLFLQH� 7RGD\� ����� %X\HUV�*XLGH�	�'LUHFWRU\�� SS��������
��� 5LQJZDOO�� (�6��� 7KH� -RXUQDO� RI� WKH� 7HOHFRPPXQLFDWLRQV� LQ�7HOHPHGLFLQH� +HDOWKFDUH� ,QIRUPDWLRQ� 0DQDJHPHQW� 6\VWHPV�6RFLHW\��9ROXPH����,VVXH����6SULQJ�������SS���������
��� ZZZ�OLE�XLRZD�HGX�WHOHPHG��
��� ZZZ�PHG�XVI�HGX�&/$66�WHOPHG�
���� ZZZ�GUJGLD]�FRP�WHOHVRQRJUDSK\�VKWPO�
���� ZZZ�WIW�WHOH�QR�WHOHPHGLVLQ�WHOHNWURQLNN�
���� ZZZ�UDGLRORJ\�XLRZD�HGX�0RUH5$'�7HOHUDGLRORJ\�7HOH�KWPO�
���� ZZZ�PHGLFDO�QHPD�RUJ��
���� ZZZ�SV\F�QRWW�DF�XN�VWDII�FU��GLFRP�KWPO�
���� ZZZ�H[HFSF�FRP�aJRSDODQ�FRUED�FRUED�KWPO�
���� ZZZ�SLJVH\H�NHQQHVDZ�HGX�aGEUDXQ�FVLV�����$	'�80/BWXWRULDO��
���� ZZZ�VPDUWGUDZ�FRP�UHVRXUFHV�FHQWHUV�XPO�XPO�?
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