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,17(51(7�,QWHUIDFH�IRU�,QGXVWULDO�3URFHVVHV
(PLO�9RLúDQ��)ORULQ�'U�JDQ��2QX /XQJX

'HSDUWPHQW�RI�$XWRPDWLRQ�DQG�,QGXVWULDO�,QIRUPDWLRQ)DFXOW\�RI�$XWRPDWLFV�DQG�&RPSXWHU�6FLHQFHV³3ROLWHKQLFD´�8QLYHUVLW\�RI�7LPLVRDUD%G��9��3DUYDQ��QR�����������7LPLVRDUD��5RPDQLD7HO����������������)D[���������������(PDLO��HYRLVDQ#DXW�XWW�UR��IGUDJDQ#DXW�XWW�UR��ROXQJX#DXW�XWW�UR
$EVWUDFW��2YHU�WKH�SDVW�IHZ�\HDUV�LW�FRXOG�EH�QRWLFHG�D�JURZWK�RI�DSSOLDQFHV�LQ�DXWRPDWLRQDQG� HOHFWURQLF� ILHOGV� ZKLFK� XVHV� WKH� ,17(51(7� QHWZRUN� WR� JLYH� WKH� UHPRWH� FRQWURO� RYHUGLIIHUHQW�SURFHVVHV�±�IURP�LQGXVWULDO�WR�QDWXUDO�RQHV��7KHVH�DSSOLDQFHV�DUH�EDVHG�QRZ�RQ�D�ZLGHUDQJH�RI�FRQWUROOHUV�ZKLFK�RIIHUV�DQ�LQFUHDVHG�SURFHVV�FDSDELOLWLHV�DQG�SRVVLELOLW\�WR�FRQQHFW�LQ�DGLIIHUHQW� NLQG� RI� QHWZRUNV� DW� D� UHODWLYHO\� VPDOO� SULFH�� 6R�� EDVHG� RQ� WKLV� NLQG� RI� FRQWUROOHUV� LWFRXOG�EH�LQWHUIDFHG�ZLWK�WKH�,17(51(7�QHWZRUN�D�ZLGH�W\SHV�RI�GHYLFHV�VXFK�DV�PHDVXUHPHQWGHYLFHV�� $70¶V�� KRPH� GHYLFHV�� :KDW� LW� RIIHUV� QHZ� LV� SRVVLELOLW\� WR� VXUYHLOODQFH� WKURXJK,17(51(7�GHYLFHV�DQG�SURFHVVHV�RI�LQGXVWULDO�DXWRPDWLRQ�
.H\ZRUGV� ,QWHUQHW�LQWHUIDFH��7LQL��61$3�
�� ,1752'8&7,21(DUO\� YHUVLRQV� RI� KDUGZDUH� DUFKLWHFWXUHV�� ZKLFK� ZHUH� SURYLGLQJ� DFFHVV� WKURXJKRXW,QWHUQHW�QHWZRUN�WR�LQGXVWULDO�GHYLFHV��ZHUH�EDVHG�RQ�D�FRPSXWHU��XVXDOO\�3&��$�VROXWLRQRI�WKLV�NLQG�ZDV�SURYLGHG�E\�HP:DUH��7KLV�VWDQGDUG�SUHVXPHV�WR�DVVRFLDWH�HDFK�GHYLFHZLWK�D�'/0��'HYLFH�/LQN�0RGXOH���ZKLFK�PDQDJHV�ORZ�OHYHO�FRQQHFWLRQV��KDUGZDUH�ZLWK�GHYLFHV� WKURXJKRXW� VHULDO� OLQHV�56�����56�����(WKHUQHW� RU� RWKHUV��$�ZHE� VHUYHURIIHUV� REMHFWV��ZKLFK� UHSUHVHQWV� WKH� LQWHUIDFH� EHWZHHQ� GHYLFH� DQG� XVHU�� 7KLV� LQYROYHVXVLQJ�D�FRPSXWHU��3&��DV�D�JDWHZD\�'DOODV� 6HPLFRQGXFWRU� SURYLGHV� D�PXFK� LQWHUHVWLQJ� VROXWLRQ�� 7LQ\� ,QWHU1HW� ,QWHUIDFH�7,1,�� LV� D� SODWIRUP� EXLOW� DURXQG� D� &���� FRQWUROOHU�� ZKLFK� LQWHJUDWHV� DOO� VRUW� RISHULSKHUDOV� ±� IRXU� VHULDO� LQWHUIDFHV�� PLFUR/DQ�� WZR� &$1� �&RQWUROOHU� $UHD� 1HWZRUN�FRQWUROOHUV��(WKHUQHW�LQWHUIDFH�DQG�D�UHDO�WLPH�FORFN��DORQJ�ZLWK�VHW�RI�-DYD�DSSOLFDWLRQSURJUDPPLQJ� LQWHUIDFHV�� 3XUSRVH� RI� WKLV� SODWIRUP� LV� WR� RIIHU� D� LQWHUIDFH� LQWR� WKH,17(51(7� IRU� VPDOO� GHYLFHV� FRQQHFWHG� WR� LW� DQG� WKLV� DOORZV� WKH� GHYLFHV� WR� EHPRQLWRUHG�� FRQWUROOHG� DQG� PDQDJHG� UHPRWHO\�� &RQWUROOHU� ZRUNV� DW� ��0K]� DQG� LW� KDV���.%�VWDWLF�PHPRU\��2SHUDWLQJ�V\VWHP��7,1,26��LV�EDVHG�RQ�-DYD��YLUWXDO�PDFKLQH�,Q�WKLV�FDVH�LQ�QR�QHHG�IRU�3&��RQO\�LI�LV�QHFHVVDU\�WR�VWRUDJH�GDWD¶V�LQ�D�GDWDEDVH�
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�� 3$&.$*(�63(&,),&$7,216�����7,1,�PDLQ�VSHFLILFDWLRQVx 7,1,�&KLSVHW�DVVHPEOHG�RQ�D�VWDQGDUG���SLQ�6,00x +RVWV�WKH�7,1,�UXQWLPH�HQYLURQPHQW�LQ�YDOLGDWHG�KDUGZDUH�GHVLJQx 7KH� H[WHQVLYH� ,�2� FDSDELOLWLHV� RI� WKH� '6��&���� PLFURFRQWUROOHU� DUH� H[SRVHGWKURXJK�-DYD�70�$3,V�� 'XDO�VHULDO�SRUWV��� 'XDO���:LUH�QHW�LQWHUIDFHV� 'XDO�&$1��&RQWUROOHU�$UHD�1HWZRUN��FRQWUROOHUV� ��ZLUH�V\QFKURQRXV�VHULDO�EXV� *HQHUDO�SXUSRVH�GLJLWDO�,�2� (DV\�V\VWHP�H[SDQVLRQ�XVLQJ�D�SDUDOOHO�EXV�LQWHUIDFHx 'LUHFW�FRQQHFWLRQ�WR�WKH����RU�������%DVH�7�(WKHUQHW�QHWZRUNx 5HDO�7LPH�FORFN�IRU�WLPH�VWDPSLQJx )ODVK�520�IRU�VWRUDJH�DQG�H[HFXWLRQ�RI�UXQWLPH�HQYLURQPHQWx ���.��0%\WH� QRQYRODWLOH� 65$0� SURYLGHV� IDVW�� XQOLPLWHG� ZULWH� RSHUDWLRQV� DQGSHUVLVWHQW�GDWD�VWRUDJHx /HYHO�WUDQVODWRU�SURYLGHV�56����YROWDJHVx :LGH�RSHUDWLQJ�WHPSHUDWXUH�UDQJH������&�WR�����&x 5HTXLUHV�RQO\�D�VLQJOH���9�SRZHU�VXSSO\
�����6�1�$�3��QHWZRUNV6FDODEOH� 1RGH� $GGUHVV� 3URWRFRO� LV�+7+ SURSULHWDU\� DQG� ZDV� LQLWLDOO\� GHVLJQHG� IRUKRPH� DXWRPDWLRQ� V\VWHP�3/0����� 5HTXHVW�ZDV� IRU� D� VLPSOH� DQG� DGDSWDEOH� SURWRFRO�ERWK�IRU�VLPSOH�DQG�FRPSOH[�DSSOLDQFHV��UHVXOW�ZDV�VFDODEOH�SURWRFRO�6�1�$�3��DOORZ�GLIIHUHQW�SDFNHW�GDWD�OHQJWK�DQG�GLIIHUHQW�FRPSOH[LW\�� ,W�FDQ�EH�XVHG�DVVLPSOH�SURWRFRO�ZLWKRXW�IODJV�DQG�HUURU�FRUUHFWLRQV�RU�LW�FDQ�XVH�XS�WR����IODJV�DQG�DQ\GHWHFWLRQ�HUURU�PHWKRG�GHILQHG��GHSHQGLQJ�RQ�UHTXHVWV�6LQFH�6�1�$�3 LV�VFDOHDEOH��ERWKVLPSOH��UHDG�DV�FKHDS��DQG�VRSKLVWLFDWHG�QRGHV�FDQ�FRPPXQLFDWH�ZLWK�HDFK�RWKHU�LQ�WKHQHWZRUN�$�VKRUW�GHVFULSWLRQ�RI�WKH�6�1�$�3��SURWRFRO�x (DV\�WR�OHDUQ��XVH�DQG�LPSOHPHQW�x )UHH�DQG�RSHQ�QHWZRUN�SURWRFRO�x )UHH�GHYHORSPHQW�WRROV�DYDLODEOH�x 6FDOHDEOH�ELQDU\�SURWRFRO�ZLWK�VPDOO�RYHUKHDG�x 5HTXLUHV�PLQLPDO�PLFURFRQWUROOHU�UHVRXUFHV�WR�LPSOHPHQW�x 8S�WR������PLOOLRQ�QRGH�DGGUHVVHV�x 8S�WR����SURWRFRO�VSHFLILF�IODJV�x 2SWLRQDO�$&.�1$.�UHTXHVW�x 2SWLRQDO�FRPPDQG�PRGH�x ��GLIIHUHQW�HUURU�GHWHFWLQJ�PHWKRGV��&KHFNVXP��&5&��)(&�HWF���x &DQ�EH�XVHG�LQ�PDVWHU�VODYH�DQG�RU�SHHU�WR�SHHU�x 6XSSRUWV�EURDGFDVW�PHVVDJHV�
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x 0HGLD�LQGHSHQGHQW��SRZHU�OLQH��5)��73��,5�HWF���x :RUNV�ZLWK�VLPSOH[��KDOI���IXOO��GXSOH[�OLQNV�x +HDGHU�LV�VFDOHDEOH�IURP������E\WHV�x 8VHU�VSHFLILHG�QXPEHU�RI�SUHDPEOH�E\WHV����Q��x :RUNV�ZLWK�V\QFKURQRXV�DQG�DV\QFKURQRXV�FRPPXQLFDWLRQ�
6�1�$�3��ZDV�GHYHORSHG SULPDULO\�IRU�XVH�LQ�KRPH�DXWRPDWLRQ�DQG�FRQWURO�V\VWHPV�EXWLW� LV� D� JHQHULF� SURWRFRO� DQG� QRW� OLPLWHG� WR� WKLV�� 6�1�$�3� FDQ� EH� XVHG� LQ� DQ\� W\SH� RIDSSOLFDWLRQV�ZKHUH�DQ�HDV\�WR�OHDUQ�DQG�IOH[LEOH�QHWZRUN�SURWRFRO�LV�QHHGHG�6�1�$�3 FDQ�EH�LPSOHPHQWHG�LQ�DOPRVW�DQ\�PLFURFRQWUROOHU�DYDLODEOH�WRGD\��7KH�ILUVW6�1�$�3 WHVW�SURJUDP�UDQ�RQ�D�%$6,&�6WDPS�,�IURP�3DUDOOD[�,QF��,W�VHQW���%\WH�GDWD�DQGXVHG����ELW�&5&�DV�HUURU�GHWHFWLRQ�PHWKRG��7KLV�WLQ\�PLFURFRQWUROOHU�KDV�RQO\����%\WHVRI�DYDLODEOH�5$0��$V�DQRWKHU�QRGH�LQ�WKH�QHWZRUN�ZDV�XVHG�D�VWDQGDUG�3HQWLXP�,,�3&DQG�WKH�QRGHV�ZHUH�FRPPXQLFDWLQJ�RYHU�WKH�PDLQV�XVLQJ�3/0���3RZHU�/LQH�0RGHPV�$OO�FRPPXQLFDWLRQ�EHWZHHQ�QHWZRUN�QRGHV� LV� LQ� WKH�IRUP�RI�SDFNHWV��7KHVH�SDFNHWVFDQ�EH�RI�GLIIHUHQW� OHQJWK��7KH� WRWDO� SDFNHW� OHQJWK�ZLOO� GHSHQG� RQ� KRZ�PDQ\� DGGUHVVE\WHV������%\WHV��LV�QHFHVVDU\�WR�XVH��KRZ�PDQ\�IODJV�E\WHV������%\WHV���KRZ�PXFK�GDWD\RX�ZDQW�WR�VHQG��������%\WHV��DQG�ZKDW�HUURU�GHWHFWLRQ�PHWKRG�\RX�XVH��$OO�RI�WKLV�LVGHILQHG�LQ�WKH�KHDGHU�GHILQLWLRQ�E\WHV��+'%�DQG�+'%���(DFK�SDFNHW�FRXOG�EH�SUHFHGHG�ZLWK�RSWLRQDO�SUHDPEOH�E\WHV����Q���7KH�SDFNHW�VWDUWVZLWK�D�XQLTXH�E\WH�������������7KLV�E\WH�LV�FDOOHG�WKH�V\QFKURQL]DWLRQ�E\WH��$Q\�W\SHRI� SUHDPEOH� FKDUDFWHUV� FDQ� EH� XVHG� DV� ORQJ� DV� WKH\� DUH� QRW� WKH� VDPH� DV� WKHV\QFKURQL]DWLRQ�E\WH��ILJ����
6<1& 6\QFKURQL]DWLRQ�E\WH+'%� +HDGHU� 'HILQLWLRQ%\WH��+'%� +HDGHU� 'HILQLWLRQ%\WH��'$%� 'HVWLQDWLRQ� $GGUHVV%\WH6$%� 6RXUFH�$GGUHVV�%\WH'%� 'DWD�%\WH��&5&� +LJK�E\WH�RI�&5&���&5&� /RZ�E\WH�RI�&5&���

)LJ����±�6�1�$�3��SDFNHW�H[DPSOH
7KH� WRWDO� OHQJWK� RI� WKLV� SDFNHW� ZRXOG� EH� �� %\WHV� �H[FOXGLQJ� WKH� RSWLRQDO� SUHDPEOHE\WHV��� $OO� E\WHV� ZLWKLQ� D� JURXS� DUH� SRVLWLRQHG� ZLWK� WKH� OHDVW� VLJQLILFDQW� E\WH� WR� WKHULJKW�
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�� 35$&7,&$/�,03/(0(17$7,21
$�SRVVLEOH�VROXWLRQ�IRU�D�KRPH�DXWRPDWLRQ�RU�FRQWURO�V\VWHP�RQ�LQGXVWULDO�ILHOG�XVLQJ7,1,�PRGXOHV�DQG�6�1�$�3��QRGHV�LW� LV�JLYHQ�QH[W��3XUSRVH�RI� WKLV�SDUW� LV� WR�SUHVHQW�DFRQFHSW�DERXW�ZKDW�WKLV�V\VWHP�LV�LQWHQGHG�WR�EH��OLPLWDWLRQV�DQG�LQVWUXPHQWV�W\SHV�WKDWFDQ�EH�XVHG�LQ�VXFK�D�DSSOLFDWLRQ�7KHUH�DUH�D�IHZ�FKDUDFWHULVWLF�RI�WKLV�NLQG�RI�V\VWHP�
�����6WUXFWXUH�RI�WKH�V\VWHP

7,1,
7,1,
7,1,

)LJ�����±�)XQFWLRQDO�VFKHPH
&OLHQW�DSSOLFDWLRQ7KLV�DSSOLFDWLRQ�LV�UXQQLQJ�RQ�D�ZRUNVWDWLRQ�HLWKHU�VWDQGDORQH��HLWKHU�LV�UXQQLQJ�IURP�DEURZVHU��-DYD�$SSOHW��DQG�RIIHUV�WR�WKH�XVHUV�WKH�SRVVLELOLW\�WR�DFFHVV�GDWD�FROOHFWHG�E\7,1,�PRGXOHV� IURP� 6�1�$�3�� QHWZRUNV��8VHUV� IURP� WKH� DGPLQLVWUDWRU� JURXS� KDYH� WKHSRVVLELOLW\� WR� DGG� QHZ�7,1,�PRGXOHV� WR� WKH� V\VWHP� RU� WR� FRQILJXUH� LQVWUXPHQWV� IURP6�1�$�3��QHWZRUNV�
3&�6HUYHU7KH� VHUYHU� FRQWDLQV� D�PRGXOH� WKDW� SHULRGLFDOO\� JDWKHU� GDWD� IURP�7,1,�PRGXOHV� DQGGHSHQGLQJ� RQ� XVHU� RSWLRQV� VDYHV� LW� RQ� GDWDEDVH�� 8VHUV� RSWLRQV� DUH� UHIOHFWHG� E\� MREVUHJLVWHUHG� RQ� VHUYHU�� 8VHUV� DXWKHQWLFDWLRQ� LV� DOVR� WKH� VHUYHU� UHVSRQVLELOLW\�,PSOHPHQWDWLRQV� RI� VHYHUDO� DFFHVV� OHYHOV� WR� GHYLFHV� DQG� GDWD� LV� QHFHVVDU\��0LQLPXPZRXOG�EH�WZR�DFFHVV�OHYHOV�� XVHUV�WKDW�RQO\�FDQ�UHDG�GDWD�DQG�UHJLVWHU�KLVWRU\�MREV�

&OLHQW$SOLFDWLRQ 3&�6HUYHU7&3�,3 'DWDEDVH
7&3�,3

6�1�$�3�

6�1�$�3�

6�1�$�3�
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� XVHUV� �DGPLQLVWUDWRU� JURXS�� WKDW� FDQ� DOVR� FRQILJXUH� 6�1�$�3�� GHYLFHV� RU� 7,1,PRGXOHV�
7,1,�0RGXOHV7,1,�PRGXOHV�DUH�FRQQHFWHG�ZLWK�WKH�3&�VHUYHU�E\�DQ�(WKHUQHW�QHWZRUN��(DFK�PRGXOHFDQ� ZRUN� ZLWK� ���� 6�1�$�3�� QRGHV�� 7KRVH� QRGHV� DUH� VFDQQHG� SHULRGLFDOO\� E\� HDFKPRGXOH��(DFK�PRGXOH�FRQWDLQV�FRQILJXDUWLRQ�IRU�HDFK�GHYLFH�DQG�WKH�ODVW�UHDGHG�YDOXH�7KH� 6�1�$�3�� QHWZRUN� LV� MXVW� DQ� DOWHUQDWLYH� IRU� FRQQHFWLQJ� WR� GLIIHUHQW� GHYLFHV�� LWVDGYDQWDJH� LV� VHULDO� LQWHUIDFH� 56���� WKDW� DOORZV� ORQJ� OLQHV� RI� FRPPXQLFDWLRQ�� 2WKHUDYDLODEOH� VROXWLRQV� DUH� &$1� �&RQWUROOHU� $UHD� 1HWZRUN�� DQG� 0LFUR/DQ���:LUH��VROXWLRQV�IRU�ZKLFK�7,1,¶V�$3,�DQG�KDUGZDUH�LV�RIIHULQJ�VXSSRUW�2Q� WKLV�V\VWHP�DUH� WKUHH�NLQGV�RI�KDUGZDUH� WKDW�FRPPXQLFDWHV��3&¶V��7,1,�PRGXOHVDQG� 6�1�$�3�� QRGHV�� 7KDW� KDUGZDUH� FDQ� XVH� GLIIHUHQW� SURWRFROV� WR� FRPPXQLFDWH�� )RUH[DPSOH�EHWZHHQ�FOLHQW�DQG�VHUYHU�LW�FRXOG�EH�XVHG�50,��5HPRWH�0HWKRG�,QYRFDWLRQ�DQG�EHWZHHQ�7,1,�PRGXOHV�DQG�VHUYHU�FRXOG�EH�PDGH�WKURXJK�;0/��([WHQGHG�0DUNXS/DQJXDJH��6�1�$�3��QRGHV�FRXOG�EH�PHDVXUHPHQW�LQVWUXPHQWV��VHQVRUV�RU�QRGHV�WKDW�FDQ�LQWHUDFWZLWK�WKH�FRQWUROOHG�SURFHVV�
�����7DUJHW�SURFHVVHV7KLV�NLQG�RI�V\VWHP�LW�FRXOG�EH�XVHIXO�RQ�LQGXVWULDO�DUHDV�ZKHUH�DUH�LPSRUWDQW�VWDWLVWLFVDERXW� HYROXWLRQ� RI� GLIIHUHQW� SURFHVVHV�� )RU� H[DPSOH� DQ� LQGXVWULDO� SURFHVV� LQ� ZKLFKFRXQWV�WKH�HYROXWLRQ�RI�WHPSHUDWXUH�RU�SUHVVXUH��7KLV�V\VWHP�RIIHUV�QRW�RQO\�D�PRGHUQDSSURDFK�RI�GDWD�DFTXLUH��EXW�DOVR�FRXOG�EH�FUHDWHG�GLIIHUHQW�DFFHVV�OHYHOV�WR�LQIRUPDWLRQIRU�XVHUV�7KLV� V\VWHP� LV� QRW� LQWHQGHG� WR� FRQWURO� KLJK� FRPSOH[� LQGXVWULDO� SURFHVVHV� RU� WLPHFULWLFDO�RQHV��7KH�SXUSRVH� LV� WR�PDGH�DQ� LQWHUIDFH�EHWZHHQ�XVHUV�DQG�SURFHVV�� WR�RIIHUGDWD�LQ�DQ�HDV\�WR�LQWHUSUHW�ZD\�DQG�WR�RIIHU�UHPRWH�DFFHVV�WKURXJK�,QWHUQHW�WR�WKLV�GDWD�
�����5HVWULFWLRQV�DQG�OLPLWDWLRQV7KLV�V\VWHP�LV�PDGH�IURP�WKUHH�NLQG�RI�KDUGZDUH� WKDW� FRPPXQLFDWHV�EHWZHHQ� WKHP�&RQWURO�IRU�IDVW�SURFHVVHV�LV�QRW�SRVVLEOH�EHFDXVH�RI�WKH�GHOD\V�LQ�6�1�$�3��QHWZRUN�a�V����� QRGHV�� a��PV�QRGH�� DQG� EHFDXVH� RI� GHOD\V� IURP� WKH� RWKHUV� QHWZRUNV�� 2WKHUUHVWULFWLRQ� LV� WKH�QXPEHU�RI�VHUYHUV�RQ�ZKLFK�D�7,1,�PRGXOH�FDQ�EH� UHJLVWHUHG�� WKLV� LVJLYHQ�E\�WKH�UHODWLYHO\�VPDOO�QXPEHU�VRFNHWV�WKDW�FD�EH�RSHQHG�RQ�D�7,1,�PRGXOH�
�����$SSOLFDWLRQV�WKDW�MXVWLI\�WKLV�NLQG�RI�V\VWHP6\VWHP�OLPLWDWLRQV�IURP�WKH�SURFHVV�VSHHG�UHSUHVHQW�WKH�IDFWRU�WKDW�GHWHUPLQHV�LI�WKLVV\VWHP� LV� VXLWDEOH� IRU� RQH� SDUWLFXODU� SURFHVV� RU� QRW��0DMRU� DGYDQWDJH� IRU� WKLV� NLQG� RIDSSOLFDWLRQ� LV� WKH� IDFW� WKDW� FDQ� FRYHU� D� ZLGH� DUHD�� SUDFWLFDOO\� LQ� DQ\� SODFH� ZKHUH� LVDYDLODEOH�DQ�,QWHUQHW�FRQQHFWLRQ�LW�FDQ�EH�SODFHG�D�7,1,�PRGXOH�ZLWK�D�61$3�QHWZRUN�'DWD� IURP� HDFK� QRGH� LV� FHQWUDOL]HG� RQ� VHUYHU� IRUP�� ZKLFK� LV� DYDLODEOH� DQ\ZKHUH� LQ,QWHUQHW��2WKHU�SRLQW�RI�YLHZ�LV�WKH�HFRQRPLFDO�RQH��)RU�H[DPSOH��LI�3&¶V�ZRXOG�EH�XVHGDV�JDWHZD\V�IRU�61$3�QHWZRUNV�WKH�FRVWV�ZRXOG�EH�QRW�MXVWLILHG��7,1,�PDNHV�SRVVLEOH�DQHWZRUN� WKDW� FRYHUV� D� ZLGH� DUHD� DW� D� UHDVRQDEOH� FRVW�� $� W\SLFDO� DSSOLFDWLRQ� IRU� WKLVV\VWHP�LV�D�ZHDWKHU�VWDWLRQ�±�FRYHULQJ�DQ�DUHD�ZLWK�WHPSHUDWXUH�DQG�SUHVVXUH�VHQVRUV�
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�� &21&/86,216
x :LGH�JHRJUDSKLFDO�FRYHUDJH�0DMRU�DGYDQWDJH�RI� WKLV�DSSOLFDWLRQ� LV�SRVVLELOLW\� WR� FRYHU� ODUJH� DUHDV��7,1,�PRGXOHFDQ�EH�FRQQHFWHG�WR�,QWHUQHW�PDNLQJ�XVH�HLWKHU�RI�LW¶V�EXLOW�LQ�(WKHUQHW�LQWHUIDFH��RU�E\333�SURWRFRO��7KHUH�DUH�WKUHH�ZD\V�WR�GR�WKDW�
� (WKHUQHW�QHWZRUN�±�XVHIXO�IRU�QRW�VR�ODUJH�DUHDV�ZKHUH�OLDELOLW\�LW�LV�FULWLFDO�� 5HQWHG� OLQH� ±� IRU� ODUJH� DUHDV�� DQG�ZKHUH� LV� SRVVLEOH� LQVWDOODWLRQ� RI� WKRVH� NLQGV� RIOLQHV�� 'LDO�XS�FRQQHFWLRQV�±�ODUJH�DUHDV�ZKHUH�FRVWV�IRU�UHQWHG�OLQHV�DUH�QRW�MXVWLILHG��KRPHRU�LQGXVWULDO�DXWRPDWLRQ�ZKHUH�WLPH�LW�LV�OHVV�FULWLFDO�
x 6\VWHP�DYDLODELOLW\'HSHQGV�RQ�WKH�ZRUN�HQYLURQPHQW�DQG�FRPPXQLFDWLRQ�PHGLD�EHWZHHQ�PRGXOHV�DQGVHUYHU�� DQG� GHSHQGV� GLUHFWO\� RI� 61$3� GHYLFH¶V� DYDLODELOLW\�� :KDWHYHU�� WKH� PRVWLPSRUWDQW� LV� WKH� ,QWHUQHW� FRQQHFWLRQ�� SUDFWLFDOO\� RQH�PRGXOH� EHFRPHV� XQDYDLODEOH� LIWKH�,63�LW�VWRSV�LWV�DFWLYLW\��)URP�VHUYHU�SRLQW�RI�YLHZ�LWV�SHUIRUPDQFHV�DUH�JLYH�E\�WKH-DYD� YLUWXDO�PDFKLQH� DQG� LW� LV� UXQQLQJ� RQ� 3&�� ZKLFK� LV� QRW� GHVLJQHG� IRU� LQGXVWULDODSSOLFDWLRQV�
x )DXOW�WROHUDQFH)DXOWV� WKDW� FRXOG� LQIOXHQW� WKH� V\VWHP� DUH� PDLQO\� JLYHQ� E\� WKH� FRPPXQLFDWLRQEHWZHHQ� WKH� V\VWHP� SDUWV�� $W� WKH� 61$3� OHYHO� IDXOW� WROHUDQFH� LV� DFTXLUHG� WKURXJKGHWHFWLRQ� HUURUV� WHFKQLTXH� DQG� UHTXHVWV� UHWUDQVPLVVLRQV��$Q\ZD\� DW� WKLV� OHYHO� LV� WKHKLJKHVW� SUREDELOLW\� IRU� HUURUV�� EHFDXVH� RI� WKH� LQGXVWULDO� HQYLURQPHQW�� 7&3�,3FRQQHFWLRQV�EHWZHHQ�WKH�VHUYHU�DQG�7,1,�PRGXOHV�ZRXOG�EH�UHPDGH�LQ�FDVH�RI�IDLOXUH�
x ([WHQVLELOLW\6\VWHP� LW� LV� HDV\� H[WHQVLEOH�� LW� FRXOG� EH� VWDUWHG�ZLWK� D�PLQLPDO� FRQILJXUDWLRQ� DQGRWKHU�PRGXOHV�ZLOO�EH�DGGHG�ODWHU��$GGLQJ�QHZ�PRGXOHV�GRHV�QRW�UHTXLUH�VHUYHU�UHVWDUWDQG�61$3�GHYLFHV�ZLOO�VHOI�UHJLVWHUHG�
x 0RGXODULW\6\VWHP� LV� FRQVWLWXWHG� IURP� WKUHH� LQGHSHQGHQW� PRGXOHV�� (DFK� PRGXOH� FDQ� EHHQKDQFHG�ZLWKRXW� DQ\�PRGLILFDWLRQ� WR� RWKHU�PRGXOHV� DV� ORQJ� DV� WKH� FRPPXQLFDWLRQSURWRFRO�LW�LV�QRW�DIIHFWHG�
�� 5()(5(1&(6
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