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7KH� $ODUP� �� ,QWHUORFN� 6\VWHP� LV� EDVHG� RQ� ,QWHO� ��&��PLFURFRQWUROOHU�� ,W� SURYLGHV� UHOLDEOH� FRQWURO� RI� WKH� JDV� V\VWHPV� IRU3+(1,;�'&�3&�DQG�7(&�75'�GHWHFWRUV��3+(1,;�3URMHFW��%URRNKDYHQ�86$��DQG�SUHYHQWV�WKH�GHWHFWRUV�IURP�RSHUDWLQJ�XQGHU�XQVDIH�FRQGLWLRQV�)OH[LEOH�DODUP�DFWLRQ�FRQILJXUDWLRQ�JLYHV�RQH�D�SRVVLELOLW\�WR�XVH�LWQRW�RQO\�IRU�*DV�6\VWHP��EXW�DOVR�LQ�DQ\�SURMHFW�WKDW�UHTXLUHV�VLPSOH�DQGIDVW�LQWHUORFN�V\VWHP�
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$ODUP�6\VWHP�'HVFULSWLRQ
7KH� REMHFWLYH� EHKLQG� WKH� $ODUP� 6\VWHP� ZDV� WR� FUHDWH� D� UHOLDEOHFRQWURO�V\VWHP�WKDW�ZLOO�RSHUDWH�JDV�V\VWHP�DQG�WDNH�VRPH�DFWLRQV�LQ�FDVHRI� FHUWDLQ� DODUP�FRQGLWLRQV��7KH�$ODUP�6\VWHP� �)LJ���� LV� EDVHG�RQ� ,QWHO�����PLFURFRQWUROOHU� UXQQLQJ� DW� D� ��������0+=�FORFN� IUHTXHQF\� >�@�� ,WKDV� �.E� QRQ�YRODWLOH� 5$0� WR� NHHS� DODUPV� FRQILJXUDWLRQ� DQG� VWDWXVLQIRUPDWLRQ�WKHUH��$QDORJ�VLJQDOV�IURP�VHQVRUV�JR�WKURXJK�WZR����FKDQQHOPXOWLSOH[HUV� DQG� LQVWUXPHQWDWLRQ� DPSOLILHU� WR� ���ELW� $'&� �%XUU�%URZQ$'6�����>���@���ZKLFK�FDQ�EH�UHSODFHG�E\����ELW�RQH��&38�WDNHV�FDUH�RIKDQGOLQJ� WKHVH� VLJQDOV�� FRPSDULQJ� WKHP� WR� DODUP� WKUHVKROGV�� DQG� VHWVFRUUHVSRQGLQJ�GLJLWDO�RXWSXW�VLJQDOV�YLD�IRXU���ZLUH�UHJLVWHUV�� ,Q�RUGHU� WREORFN�VRPH�DODUPV�D�NH\SDG�LV�XVHG��$OO�WULJJHUHG�DQG�EORFNHG�DODUPV�DUHLQGLFDWHG� RQ� WZR� OLQHV� /('� LQGLFDWRU�� 7KHUH� LV� D� VXSHUYLVRU� ZDWFK�GRJ/7&�����RQ�WKLV�ERDUG��ZKLFK�DWWHQGV�WR������SURJUDP�IDXOWV�DQG�UHVHWV&38�DV�IDVW�DV�LQ�����V�LQ�WKLV�FDVH��$ODUP�V\VWHP�FDQ�EH�FRQQHFWHG�WR�3&YLD�VWDQGDUG�56�����SRUW�7R� FKDQJH� EORFNLQJ� RI� DQ\� SDUWLFXODU� DODUP� RQH� VKRXOG� HQWHU� WKH

QXPEHU� RI� WKLV� DODUP� ��y���� DQG� SUHVV� >
@� EXWWRQ� RQ� NH\SDG�� ZKLOH� >�@EXWWRQ� XQEORFNV� FXUUHQW� DODUP�� 2QH� FDQ� EORFN� RU� XQEORFN� DOO� DODUPVWRJHWKHU�E\�HQWHULQJ�³��´�DV�DODUP�QXPEHU�DQG�SXVKLQJ�>
@�RU�>�@�EXWWRQ�
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)LJ�����$ODUP�6\VWHP�IXQFWLRQ�GLDJUDP�
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$ODUPV�KDQGOLQJ
$ODUPV� KDQGOLQJDOJRULWKP�LV�VKRZQ�LQ�)LJ���(DFK� DQDORJ� VLJQDO� LV� UHDGE\� WKH� &38�� DYHUDJHG� E\FHUWDLQ� VDPSOHV�� DQGFRPSDUHG� ZLWK� WKHWKUHVKROG� ZLWK� DQDSSURSULDWH� VLJQ� RIFRPSDULVRQ��³�´�RU�³!´��� ,IDQ� DODUP� RFFXUUHG� DW� WKLVVLJQDO� �DQDORJ� YDOXHH[FHHGV� WKH� WKUHVKROG��� WKHSURJUDP�OLJKWV�FRUUHFW�/('�7KHQ� LW� WDNHV� LQWR� DFFRXQWWKH� EORFNLQJ� VWDWXV� RI� WKHFXUUHQW� DODUP�� ,I� DODUP� LVQRW� EORFNHG�� VRIWZDUH� WDNHVDSSURSULDWH� DFWLRQ� E\FKDQJLQJ� WKH� VWDWH� RI� WKHGLJLWDO� RXWSXWV�� ,Q� FDVH� RIWKH�EORFNHG�DODUP��SURJUDPMXVW�OLJKWV�ERWK�/('�IRU�WKLVDODUP� �$/$50� /('� DQG%/2&.� /('�� DQG� WULHV� WRUHWXUQ� GLJLWDO� RXWSXWV� WRQRQ�DODUP� VWDWH�� LI� LW
VDOORZHG�E\�RWKHU�FKDQQHOV�7KH� LGHD� ZDV� DVIROORZV�� ,I� DODUP� LV� QRWEORFNHG� DQG� WKHUH� LV� DQDODUP� VLWXDWLRQ� LQ� VRPHFKDQQHO� �VRPH� SDUDPHWHUH[FHHGV� WKH� WKUHVKROG�� WKHFRGH� FKDQJHV� WKH� VWDWH� RIWKH�GLJLWDO�RXWSXWV�RQO\� LQ� WKH�PHPRU\��DQG�VWRUHV� LQ� WKH�PHPRU\�ZKLFK

67$57
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RXWSXWV� LW� FKDQJHG�� ,I� WKHUH� LV� QR� DODUP�� WKH� FRGH� FKDQJHV� RQO\� WKRVHRXWSXWV��ZKLFK�ZHUH�QRW�DODUPHG�E\�WKH�SUHYLRXV�FKDQQHOV��PDNLQJ�XVH�RIWKH�VWRUHG�OLVW�RI�WKH�FKDQJHG�RXWSXWV��6R�WKH�RXWSXWV�ZKLFK�FKDQJHG�WKHLUVWDWHV� EHFDXVH� RI� WKH� DODUP� DUH� QRW� DIIHFWHG� E\� WKH� DODUP� UHFRYHU\SURFHGXUH��LI�ZH�FRQVLGHU�D�VLQJOH�SURFHVVLQJ��KDQGOLQJ��F\FOH��2QO\�DIWHUSURFHVVLQJ�RI�DOO�WKH�FKDQQHOV�WKH�UHVXOW�RI�WKHLU�LQIOXHQFH�XSRQ�WKH�GLJLWDORXWSXWV� UHDOO\� FRPHV� RXW� RI� WKH� PHPRU\�� 7KLV� HOLPLQDWHV� ZURQJ� GLJLWDORXWSXW�VWDWHV�DQG�³IODVKLQJ´�RI�WKHVH�VLJQDOV�
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3&�VRIWZDUH�DQG�DODUPV�FRQILJXUDWLRQ
$ODUP�6\VWHP�SURYLGHV� UHOLDEOH�56�����GDWD�H[FKDQJH� LQ�RUGHU� WRFKDQJH�DODUPV�FRQILJXUDWLRQ�DQG�UHDGLQJ�V\VWHP�VWDWXV��7KH�VRIWZDUH�IRU3&�LV�GHYHORSHG�IRU�:LQGRZV�SODWIRUP��7KH�ZLQGRZ�RI�WKLV�SURJUDP�KDVWKUHH� WDEV�� RQH� IRU� UHDGLQJ� $ODUP� 6\VWHP� VWDWXV� �)LJ�� ���� VHFRQG� IRUFRQILJXULQJ�DODUPV��)LJ������DQG�WKLUG�IRU�$QDORJ�,QSXWV�WHVW��)LJ�����7KH�³6\VWHP�SDUDPHWHUV´�WDE�LQFOXGHV�VPDOO�FRPPXQLFDWLRQ�VHWXS�8VHU�PXVW�VHOHFW�&20�SRUW�FRQQHFWHG�WR�$ODUP�6\VWHP��7KH�VSHHG�RI�GDWDH[FKDQJH�LV�DOZD\V�VHW� WR������E�V��3URJUDP�ZLOO�QRW�FRPPXQLFDWH�ZLWK$ODUP� 6\VWHP�ZLWKRXW� RSHQLQJ� DSSURSULDWH� &20� SRUW�� ,I� SURJUDP� VHHV$ODUP� 6\VWHP� FRQQHFWHG� WR� VSHFLILHG� SRUW�� LW� GLVSOD\V� LQWHUQDO� VRIWZDUHYHUVLRQ� RI� WKLV� V\VWHP�� 3RUW� ZLOO� EH� DXWRPDWLFDOO\� GLVFRQQHFWHG� LQ� ��VHFRQGV� LI� QR� $ODUP� 6\VWHP� REVHUYHG� RQ� WKLV� SRUW�� 7KH� ³5HDG� V\VWHPSDUDPHWHUV´�EXWWRQ�UHDGV�$ODUP�6\VWHP�VWDWXV�LQIRUPDWLRQ��,W�XSGDWHV�WKHIROORZLQJ�SDUDPHWHUV�x 8S�WLPH�±�WKH�WLPH�VLQFH�ODVW�SRZHU�XS�x :' UHVHWV� ±�ZDWFK�GRJ� FRXQWHU�� QXPEHU� RI�:'� UHVHWV� VLQFH� ODVWSRZHU�XS�x $YHUDJLQJ�E\�±�QXPEHU�RI�DQDORJ�VLJQDO�VDPSOHV�WR�DYHUDJH�E\�x 9DOYHV� VWDWH� ±� FXUUHQW� VWDWH� RI� DOO� GHYLFHV� FRQQHFWHG� WR� $ODUP6\VWHPx 3K\VLFDO�YDOXHV�DQG�YROWDJHV�RI�DQDORJ�VLJQDOV�
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)LJ�����³6\VWHP�SDUDPHWHUV´�WDE�
%HVLGHV�� XVHU� FDQ� FKDQJH� DYHUDJLQJ� QXPEHU� XVLQJ� WUDFNEDU� DWERWWRP�RI� WKH�ZLQGRZ� DQG� ³6HW�$9*´�EXWWRQ��7KLV� YDOXH�ZLOO� EH� WDNHQLQWR�DFFRXQW�LQ�WKH�QH[W�DODUP�KDQGOLQJ�F\FOH��7LPH�UHTXLUHG�IRU�RQH����FKDQQHO�F\FOH�DV�IXQFWLRQ�RI�DYHUDJLQJ�QXPEHU�LV�JLYHQ�LQ�WDEOH���
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7DEOH����&\FOH�WLPH�IRU�GLIIHUHQW�DYHUDJLQJ�QXPEHUV
$YHUDJH�E\ 7LPH��PV
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7KH� ³$ODUPV� FRQILJXUDWLRQ´� WDE� �)LJ���� LV� XVHG� WR� FRQILJXUHDODUPV�DQG�DFWLRQV�WR�EH�WDNHQ�LQ�FDVH�RI�DQ\�SDUWLFXODU�DODUP��)RU�HYHU\DODUP�XVHU�LV�DEOH�WR�FKDQJH�x $ODUP�HYHQW�QDPH�±�WKLV�VWULQJ�LV�XVHG�RQO\�LQ�WKH�3&�SURJUDP�IRUEHWWHU� XQGHUVWDQGLQJ� ZKDW� WKLV� DODUP� LV� XVHG� IRU�� LQVWHDG� RIQXPEHUV�LQ�$ODUP�6\VWHPx /HYHO� ±� DODUP� WKUHVKROG�� ([FHHGLQJ� WKLV� WKUHVKROG� DQDORJ� VLJQDOYDOXH�FDXVHV�DQ�DODUPx 8QLW�± RQO\� LQ�3&�SURJUDP��XQLWV�RI�SK\VLFDO�YDOXH�RI� WKLV�DQDORJVLJQDOx .$�± $�FRHIILFLHQW�IRU�FDOFXODWLQJ�SK\VLFDO�YDOXH�IURP�YROWDJH��3&RQO\x .%�± %�FRHIILFLHQW�IRU�FDOFXODWLQJ�SK\VLFDO�YDOXH�IURP�YROWDJH��3&RQO\x 'HYLFHV�FRQILJXUDWLRQ�± DODUP�DFWLRQ��VHH�IXUWKHU�GHVFULSWLRQx $ODUP�WKUHVKROG�VLJQ�± DODUP�FRPSDULVRQ�VLJQ



��

)LJ�����³$ODUPV�FRQILJXUDWLRQ´�WDE�
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$ODUP�QDPHV��SK\VLFDO�YDOXH�XQLWV�� FRHIILFLHQWV� DUH� LQWHQGHG� WRDSSHDU�RQO\�LQ�3&�SURJUDP��9ROWDJH�LV�FDOFXODWHG�IURP�SK\VLFDO�YDOXH�E\WKH�IRUPXOD�
%
$69 � �

ZKHUH�6�LV�SK\VLFDO�YDOXH��9���YROWDJH��$�DQG�%�±�FRHIILFLHQWV�
6ROHQRLG� YDOYHV� DQG� GHYLFHV� FRQILJXUDWLRQ� DOORZV� RQH� WRFXVWRPL]H� WKH� DODUP�DFWLRQ�� ,I� DQ� DODUP�RFFXUUHG�� WKH� UHG� YDOYHV�ZLOO� EHFORVHG� DQG� UHG� GHYLFHV� ZLOO� EH� WXUQHG� RII��*UHHQ� YDOYHV� ZLOO� EH� RSHQ�

JUHHQ� GHYLFHV� ZLOO� EH� WXUQHG� RQ��*UD\� YDOYHV� DQG� GHYLFHV� ZLOO� QRW� EH
DIIHFWHG� LQ� FDVH� RI� WKLV� SDUWLFXODU� DODUP�� )RU� H[DPSOH�� LQ� WKH� YDOYHVFRQILJXUDWLRQ�VKRZHG�RQ�)LJ�����69���DQG�69���ZLOO�EH�FORVHG��69���ZLOOEH�RSHQ�ZKLOH�DOO�RWKHU�YDOYHV�ZLOO�QRW�EH�DIIHFWHG��L�H��WKHLU�VWDWH�ZLOO�EHLQWDFW� ³5HDG´� EXWWRQ� GRZQORDGV� FXUUHQW� DODUP� FRQILJXUDWLRQ� IURP$ODUP� 6\VWHP�� ³:ULWH´� EXWWRQ� XSORDGV� LW� WR� $ODUP� 6\VWHP�� 1RWH� WKDW
&20�SRUW�VKRXOG�EH�RSHQ�EHIRUH�WKHVH�RSHUDWLRQV� 8VHU�FDQ�VDYH�FXUUHQWFRQILJXUDWLRQ�WR�5HJLVWU\��LW�LV�GRQH�DXWRPDWLFDOO\�ZKHQ�ZLQGRZ�FORVHV�RUE\� �5HJLVWU\�� EXWWRQ��� VDYH� DQG� ORDG� LW� WR�IURP� ELQDU\� ILOH�� %HVLGHV�³7;7´�EXWWRQ�H[SRUWV�DODUP�FRQILJXUDWLRQ�WR�WH[W�ILOH�DV�WDEOH�ZLWK�DODUPVLQ� URZV� DQG�YDOYHV� VWDWH� LQ� FROXPQV��ZKLFK� FDQ� EH� H[WUHPHO\� XVHIXO� IRUDQDO\]LQJ�LQ�06�([FHO�WR�VHH�WKH�ZKROH�FRQILJXUDWLRQ�RI�DOO�WKH�DODUPV�RQRQH�SDJH�
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$QDORJ�,QSXWV�WHVW
7KHUH� LV� VSHFLDO� IHDWXUH� LPSOHPHQWHG� LQ� WKH� VRIWZDUH� WR� FKHFNQRLVH� SURWHFWLRQ� RI� DQDORJ� LQSXW� FKDQQHOV� �)LJ�� ���� :KHQ� WKLV� PRGH� LVDFWLYDWHG�� $ODUP� 6\VWHP� &38� LV� VHQGLQJ� DOO� ��� GLJLWL]HG� DQG� DYHUDJHGDQDORJ� VLJQDOV� RQFH� SHU� DODUP� KDQGOLQJ� F\FOH�� 7KH� QXPEHU� RI� VXFKVDPSOHV� LV� JLYHQ� E\�3&� VRIWZDUH� DQG�PD\� QRW� H[FHHG� ���� �UHVWULFWHG� WR

��y����E\�3&�VRIWZDUH���7KLV�DOORZV�RQH�WR�LQYHVWLJDWH�GHSHQGHQFH�RI�WKHVWDWLVWLFDO�HUURU�RQ�DYHUDJLQJ�FRQVWDQW�
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)LJ�����³$QDORJ�,QSXWV�WHVW´�WDE�
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7KH�UHVXOWV�RI�WKH�DYHUDJHG�VDPSOH�PHDVXUHPHQWV�DUH�VKRZQ�RQ)LJ����DQG�7DEOH����,W�LV�REYLRXV�WKDW�GLVSHUVLRQ�GHFUHDVHV�ZLWK�LQFUHDVLQJQXPEHU�RI�VDPSOHV�ZKLFK�VLJQDO�LV�DYHUDJHG�E\��7KHUH�LV�QR�QHFHVVLW\�WRLQFUHDVH� LW� RYHU� ��� IRU� VLJQDOV�ZLWK� ORZ�QRLVH�� EHFDXVH� WKH� GLVSHUVLRQ� LVDOPRVW� FRQVWDQW� WKHUH�� %HVLGHV�� PHDVXUHG� YDOXH� JRHV� KLJKHU� ZLWKLQFUHDVLQJ� DYHUDJLQJ�QXPEHU��ZKLFK� LV� UHJXODU� DQG� UHIOHFWV� D� FDOFXODWLRQHUURU�GXULQJ�DYHUDJLQJ��7KDW�LV�QRW�LPSRUWDQW�IRU�WKH�$ODUP�6\VWHP�LWVHOI�EHFDXVH�WKH�VKLIW�RI�WKH�YDOXHV��LV�QHJOLJLEOH������P9��DQG�FRPSDUDEOH�WRPHDVXUHPHQW�HUURU���P9�
7DEOH����'LVSHUVLRQ�IRU�GLIIHUHQW�DYHUDJLQJ�QXPEHUV

$YHUDJH�E\ 'LVSHUVLRQ��$'&�XQLWV 'LVSHUVLRQ��P9
� �� ����
� �� ����
� �� ����
� � ����
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�� � ����
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)LJ�����6DPSOHV�ZLWK�GLIIHUHQW�DYHUDJLQJ�
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&RQFOXVLRQ
'XULQJ� WHVWV� DQG� PHDVXUHPHQWV� $ODUP� 6\VWHP� DSSHDUV� WR� EHYHU\� UHOLDEOH� DQG� VWDEOH� GHYLFH�� )RU� LQVWDQFH�� V\VWHP� KDG� EHHQ� ZRUNHGRYHU���GD\V��)LJ�����ZLWK�QR�ZDWFKGRJ�UHVHWV��L�H��QR������&38�VRIWZDUHIDXOWV��)OH[LEOH�DODUP�DFWLRQ�FRQILJXUDWLRQ�JLYHV�RQH�D�SRVVLELOLW\�WR�XVH�LWQRW�RQO\�IRU�*DV�6\VWHP��EXW�DOVR�LQ�DQ\�SURMHFW�WKDW�UHTXLUHV�VLPSOH�DQGIDVW�LQWHUORFN�V\VWHP��7KH�PDLQ�IHDWXUHV�RI�WKH�$ODUP�V\VWHP�DUH�x ���DQDORJ�LQSXW�FKDQQHOV�ZLWK����ELW�UHVROXWLRQx ���GLJLWDO�RXWSXW�FKDQQHOV��WUDQVLVWRU�VZLWFKHV�x 56�����LQWHUIDFH�DW�������EDXGx 6HSDUDWH�DQG�WRWDO�DODUP�EORFNLQJ�IURP�NH\SDG�RQ�IURQW�SDQHOx ���PV�PLQLPDO�UHVSRQVH�WLPH��ZLWKRXW�DYHUDJLQJ�x )OH[LEOH�DODUP�DFWLRQV�FRQILJXUDWLRQ�IRU�HDFK�SDUWLFXODU�DODUPx 6\VWHP� LQIRUPDWLRQ� DYDLODEOH� YLD� 56������ LQFOXGLQJ� ZDWFKGRJUHVHWV�FRXQWHU��XS�WLPH��DQDORJ�YDOXHV�DQG�GLJLWDO�RXWSXW�VWDWXVx $QDORJ�LQSXWV�WHVW�PRGH�IRU�FKRRVLQJ�FRQYHQLHQW�DYHUDJLQJ�QXPEHUx 3RZHU� FRQVXPSWLRQ� �� ���P$� IRU�r���9�DQG�����P$� IRU� ��9�ZLWKDOO�/('V�OLJKWHG
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$&.12:/('*(0(176
:H�ZRXOG�OLNH�WR�DFNQRZOHGJH�RXU�FROOHDJXHV�$��9DVVLOLHY�DQG6��.R]ORY�IRU�WKHLU�KHOS�LQ�WKH�ZRUN��7KH\�DOZD\V�KDYH�D�FULWLFDO�DWWLWXGHWR� WKH�ZRUN��$QG�ZH�ZRXOG� OLNH� WR� H[SUHVV� RXU� JUDWLWXGH� WR� WKHP��7KHLUFRPPHQWV�DQG�VXJJHVWLRQV�ZHUH�DOZD\V�KHOSIXO�

�5()(5(1&(6
��� 0&6����,QWHO�)DPLO\�RI�6LQJOH�&KLS�0LFURFRPSXWHUV� 8VHU¶V�PDQXDO�

,QWHO�&RUS��������
��� 7LSV� IRU� XVLQJ� WKH� DGV��[[� IDPLO\� RI� D�G� FRQYHUWHUV� %XUU�%URZQ$SSOLFDWLRQ�1RWH�$%����
��� $'6����� /RZ�3RZHU� ���%LW� 6DPSOLQJ� &026� DQDORJ�WR�GLJLWDOFRQYHUWHU� %XUU�%URZQ�SURGXFW�LQIRUPDWLRQ�
��� $YRFHW�&���5HIHUHQFH�0DQXDO�
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