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$Q�DGYDQFHG�GLVWULEXWHG�LQIUDVWUXFWXUH�DOVR�UHTXLUHV�WKH�VXSSRUW�RI�DGYDQFHG�IHDWXUHV�IRUGHVLJQ� WRROV�� 'HVLJQ� YHULILFDWLRQ�� IRU� LQVWDQFH�� LV� WKH� VLQJOH� PRVW� WLPH� FRQVXPLQJ� VHW� RIVHUYLFHV�ZLWKLQ�PRVW�HPEHGGHG�V\VWHP�GHVLJQ�IORZV�� �7KHVH�VHUYLFHV�EULQJ�WRJHWKHU�DOO�RIWKH�DUFKLWHFWV��GHVLJQHUV��WKH�YHULILFDWLRQ�H[SHUWV�DQG�WKH�UHDOLVDWLRQ�H[SHUWV�DURXQG�D�VLQJOH³YLUWXDO� V\VWHP´� WR�HQVXUH� WKDW� WKH�HYROYLQJ� V\VWHP�SHUIRUPV� DV� VSHFLILHG�� �(DFK�RI� WKHVHH[SHUWV� PD\� EH� LQ� D� GLVWLQFW� ORFDWLRQ�� \HW� WKH\�PXVW� ZRUN� WRJHWKHU� WR� SUREH� DQG� PRGLI\YHUVLRQV� RI� D� FRPPRQ� GHVLJQ�� 'HVLJQ� WRROV� EDVLFDOO\� KDYH� WR� EH� FXVWRPLVHG� WR� HQDEOHFRQFXUUHQW��GLVWULEXWHG��PXOWL�XVHU�RSHUDWLRQ��H�J���FRQFXUUHQW�YHUVLRQ�FRQWURO�RI�RQOLQH�GDWD�FRQFXUUHQW� � YLHZ� RI� VRXUFH� FRGH� DQG� ZDYHIRUPV� UHSUHVHQWHG� LQ� ;0/�� ,Q� JHQHUDO� WKLVUHTXLUHV�WKH�H[WHQVLRQ�RI�LQGLYLGXDO�WRROV�E\�x HQKDQFHG�GLVWULEXWHG�DFFHVV�WR�D�OLYH�GHVLJQ�GDWDEDVH��DQGx HQKDQFHG� JUDSKLFDO� YLHZV� WR� GHOLYHU� VLPXOWDQHRXV�� FRKHUHQW�� ZULWDEOH� DQG� UHPRWHYLHZV�LQWR�OLYH�GHVLJQ�GDWDEDVH�
�� $SSOLFDWLRQ�6FHQDULRV

7KH� SUHYLRXVO\� LQWURGXFHG� VHUYLFHV� DUH� GHILQHG� DQG� HYDOXDWHG� LQ� WZR� FRQVLGHUDEO\FRPSOH[�LQGXVWULDO�VFHQDULRV�WKDW�FRQVWLWXWH�D�YDOLGDWLRQ�VWUDWHJ\�RI�(�&2//(*���7KH�ILUVWVFHQDULR� FRPSULVHV� D� FROODERUDWLYH�GHYHORSPHQW�RI� D�GLJLWDO� FDPHUD��7KH� VHFRQG� RQH� LV� DFROODERUDWLYH�GHYHORSPHQW�RI�9+'/�EDVHG�V\VWHP�OHYHO�WHVWEHQFKHV�%RWK� DSSOLFDWLRQV� DUH� GHVLJQHG� DQG� YHULILHG� E\� D� GLVWULEXWHG� WHDP� RI� HQJLQHHUV� LQ� DIUDPHZRUN�RI�D�PXOWL�VLWH� LQIUDVWUXFWXUH�FRXSOLQJ� WKH�GHVLJQ�IORZV�RI� D�GHVLJQ� WHDP� IURPPDMRU�LQGXVWULHV�ZLWK�60(V�LQYROYHG��7KH�ILUVW�VFHQDULR�LV�PDLQO\�IRFXVVHG�RQ�WRRO�DVSHFWV�L�H���LQWHJUDWLRQ�RI�KHWHURJHQHRXV�WRROV��$�GLVWULEXWHG�GHVLJQ�PHWKRGRORJ\�GHYHORSHG�E\�WKH7+2�,7(� WHDP� WKDW� LV� HQDEOHG� E\� WKH� DSSOLHG� ZRUNIORZ� WHFKQRORJ\� RI� WKH� $67$,�SODWIRUP�>��@ LV�GHVFULEHG�EHORZ�EULHIO\�
����6&(1$5,2�)25�',675,%87('�'(6,*1�2)�$�',*,7$/�&$0(5$$� FDPHUD� LV� D� FRPSOH[� RSWURQLF� V\VWHP�� ZKLFK� UHTXLUHV� D� GHVLJQ� WHDP� LQFOXGLQJHQJLQHHUV�VNLOOHG�LQ�GLJLWDO�HOHFWURQLFV�DQG�RSWURQLF�GRPDLQV��$�QXPEHU�RI�LQYROYHG�WDVNV�WRROV� DQG� FRPSOH[LW\� RI� WKH� GHVLJQ� �UHXVH�RULHQWHG� DUFKLWHFWXUH� FRPSULVLQJ� IXQFWLRQDO
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FRPSRQHQWV� WKDW� DUH� SDUDPHWHULVHG� DQG�PDGH� FRQILJXUDEOH�� MXVWLILHV� XVH� RI� WKLV� SDUWLFXODUGHVLJQ�DV�WKH�YDOLGDWLRQ�VFHQDULR�IRU�WKH�(�&2//(*�FROODERUDWLYH�WHFKQRORJ\��7KH�VFHQDULRLQYROYHV� WZR�SDUWQHUV��7KDOHV�2SWURQLTXH� �7+2�� DV� SURGXFW� GHYHORSHU� DQG�PDQXIDFWXUHU�DQG�WKH�,QVWLWXWH�RI�(OHFWURQ�7HFKQRORJ\��,7(��DV�D�,3�SURYLGHU�)LJXUH���SUHVHQWV�D�VFKHPDWLF�RI�WKH�GLJLWDO�FDPHUD�GHVLJQ�IORZ��GLYLGHG�LQWR�IRXU�PDLQSDUWV�� WKDW� DUH� H[HFXWDEOH� LQ� WKH� FROODERUDWLYH� HQYLURQPHQW�� (DFK� SDUW� FRQWDLQV� WRROVGHGLFDWHG�WR�D�GLIIHUHQW�DSSOLFDWLRQ�GRPDLQ�DQG�UHTXLUHV�GLIIHUHQW�HQJLQHHUV¶�H[SHUWLVH��7KHZKROH�ZRUNIORZ� LQWHJUDWHV� WRROV� DW� GLIIHUHQW� SDUWQHU� VLWHV� UHVLGLQJ� RQ� UHPRWH� VHUYHUV� DQGDFFHVVLEOH�WKURXJK�,QWHUQHW�,QWUDQHW�DQG�FRPPRQ�GDWD�SURFHVVHG�GXULQJ�WKLV�GHVLJQ�

)LJXUH����0XOWL�VLWH�ZRUNIORZ�IRU�FROODERUDWLYH�GHVLJQ�RI�D�GLJLWDO�FDPHUD�
7KH� VWHSV� �SDUW� ��� �� 	� �� LQ� )LJXUH� ��� WKDW� UHSUHVHQW� GLIIHUHQW� GHVLJQ� GRPDLQV� ZLOO� EHSHUIRUPHG� DW� VHYHUDO� GHSDUWPHQWV� RI� 7+2�� ZKLOH� WKH� SDUW� VWULFWO\� UHODWHG� WR� KDUGZDUHFRPSRQHQW�,3�GHVLJQ�DQG�YHULILFDWLRQ�LV�XQGHU�UHVSRQVLELOLW\�RI�,7(��
����6&(1$5,2�)25�&2//$%25$7,9(�7(67%(1&+�'(9(/230(177KLV� DSSOLFDWLRQ� VFHQDULR� IRFXVHV� RQ� UH�XVH� RI� WHVW� HQYLURQPHQWV� LQ� FROODERUDWLYHGLVSHUVHG� HQYLURQPHQWV�� $� FRPSRQHQW�� LWV� GRFXPHQWDWLRQ� DQG� LWV� WHVW� HQYLURQPHQW� LV� DEXQGOH�WKDW�PD\�EH�UHJDUGHG�DV�,3��,QWHOOHFWXDO�3URSHUW\��LI�DOO�ULJKWV�RQ�LW�DUH�UHVHUYHG�E\�DFRPSDQ\��7KH�GHYHORSPHQW�DQG�WUDGH�RI��,3V�LV�D�ELJ�FKDOOHQJH�IRU�60(V�WR�FR�RSHUDWH�ZLWKODUJH� FRPSDQLHV� IRFXVLQJ� RQ� D� VHFXUH� DQG� IDVW� GDWD� H[FKDQJH� DQG� WRRO� DFFHVV�� $FWLYLWLHVFRYHU�GHVLJQ�� WHVW�JHQHUDWLRQ�DQG�YDOLGDWLRQ��%XW� WHVW�JHQHUDWLRQ�DQG�VLPXODWLRQ�EHFDPH�DUHDO�ERWWOHQHFN�LQ�LQFUHDVH�RI�SURGXFW�HIILFLHQF\��7KH�QHZ�FROODERUDWLYH�GHVLJQ�PHWKRGRORJ\WKDW�KDV�EHHQ�XQGHUWDNHQ�E\�(�&2//(*�DLPV�DW� LQWHJUDWLRQ�RI�GLVWULEXWHG� LQVWDOODWLRQV�RIWKH� WHVWEHQFK� HQYLURQPHQW� FDOOHG� 5HIOHFWLYH� >��@�� 5HIOHFWLYH� � DGGUHVVHV� WKH� LVVXH� RIWHVWEHQFK� UH�XVH�� ,W� ZLOO� EH� DSSOLHG� LQ� WKH� GLVWULEXWHG� ZRUNIORZ� VSDQQLQJ� ,QILQHRQ7HFKQRORJLHV�LQ�*HUPDQ\�DQG�WKH�ODE�RI��WKH�6LOHVLDQ�8QLYHUVLW\�RI�7HFKQRORJ\�LQ�3RODQG�

7KH�WHDPV�LQYROYHG�LQ�ERWK�H[SHULPHQWV�ZLOO�KDYH�WR�EH�G\QDPLFDOO\�PRGLILHG�GXULQJ�WKHFRXUVH�RI�WKH�SURMHFW���6LQFH�WHDP�PHPEHUV�ZLOO�VWD\�LQ�UHPRWH�ORFDWLRQV�WKHLU�LQWHUVHFWLRQV�DV�ZHOO�DV�FRQVWDQW�DFFHVV� WR�DXWRPDWLFDOO\�XSGDWHG��GLVWULEXWHG�SURMHFW�GRFXPHQWDWLRQ�DUHHVVHQWLDO��$OO�WKHVH�GLVWULEXWHG��FROODERUDWLYH�GHVLJQ�LVVXHV�ZLOO�KDYH�WR�EH�VXSSRUWHG�E\�WKHDGYDQFHG�FROODERUDWLYH�LQIUDVWUXFWXUH�$&,�
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