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,Q�WKH� �IXQFWLRQ��ZH�LQLWLDOL]H�WKH�'+7�PRGXOH�E\�FDOOLQJ� ��
7R�UHDG�WHPSHUDWXUH�DQG�KXPLGLW\��\RX�FDQ�XVH�
DQG�

�IXQFWLRQ�

6HQVLQJ�DQG�DFWXDWLQJ�RQ�5DVSEHUU\�3L�
GHYLFHV
5DVSEHUU\�3L�ERDUG�LV�RQH�RI�ERDUGV�XVHG�IRU�WHVWLQJ�H[SHULPHQWV�LQ�WKLV�ERRN��,Q�
WKLV�VHFWLRQ��ZH�XVH�5DVSEHUU\�3L�WR�VHQVH�DQG�DFWXDWH�ZLWK�H[WHUQDO�GHYLFHV��,�XVH�D�
5DVSEHUU\�3L���ERDUG�IRU�WHVWLQJ�

6HWWLQJ�XS
%HIRUH�\RX�XVH�D�5DVSEHUU\�3L�ERDUG��\RX�QHHG�WR�VHW�XS�DQ�26�RQ�WKH�ERDUG��26�
VRIWZDUH�FDQ�EH�GHSOR\HG�RQ�D�PLFUR6'�FDUG��,W
V�UHFRPPHQGHG�WR�XVH�DQ���*%�
PLFUR6'�FDUG���7KHUH
V�D�ORW�RI�26�VRIWZDUH�\RX�FDQ�XVH�RQ�D�5DVSEHUU\�3L�ERDUG��

�
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)RU�WHVWLQJ�SXUSRVHV��,�XVH�5DVSELDQ��
��DV�WKH�26�RQ�P\�5DVSEHUU\�3L�ERDUG��5DVSELDQ�LV�DQ�RSHUDWLQJ�V\VWHP��

EDVHG�RQ�'HELDQ��RSWLPL]HG�IRU�5DVSEHUU\�3L��)ROORZ�WKH�LQVWDOODWLRQ�JXLGHOLQHV�DW�

5DVSEHUU\�3L�26HV�DW� �

$FFHVVLQJ�5DVSEHUU\�3L�*3,2
,I�\RX�XVH�WKH�ODWHVW�YHUVLRQ�RI�5DVSELDQ��-HVVLH�RU�ODWHU���ZLULQJ3L�PRGXOH��

��LV�
ZLULQJ3L�YHUVLRQ�RQ�5DVSEHUU\�3L�7HUPLQDO�XVLQJ�WKH�IROORZLQJ�FRPPDQG�

EH�VHHQ�LQ�WKH�IROORZLQJ�VFUHHQVKRW�

)XUWKHUPRUH��\RX�FDQ�YHULI\�WKH�5DVSEHUU\�*3,2�OD\RXW�XVLQJ�WKH�
IROORZLQJ�FRPPDQG�
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7KLV�FRPPDQG�ZLOO�GLVSOD\�WKH�5DVSEHUU\�3L�OD\RXW��,W�FDQ�GHWHFW�\RXU�5DVSEHUU\�3L�
PRGHO��$�VDPSOH�RI�WKH�SURJUDP�RXWSXW�IRU�P\�ERDUG��5DVSEHUU\�3L����FDQ�EH�VHHQ�LQ�
WKH�IROORZLQJ�VFUHHQVKRW�

)RU�5DVSEHUU\�3L�*3,2�GHYHORSPHQW��WKH�ODWHVW�5DVSELDQ�DOVR�KDV�WKH�53L�*3,2�
OLEUDU\�DOUHDG\�LQVWDOOHG³ ��IRU�3\WKRQ��
VR�ZH�FDQ�XVH�LW�GLUHFWO\�QRZ�
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1RZ�\RX�FDQ�ZULWH�D�3\WKRQ�SURJUDP�ZLWK�\RXU�RZQ�HGLWRU��:ULWH�WKH�
IROORZLQJ�SURJUDP�
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7KH�IROORZLQJ�LV�DQ�H[SODQDWLRQ�RI�WKH�FRGH�

:H�VHW�*3,2�W\SH�XVLQJ� ��,�XVHG�WKH�
PRGH��,Q�*3,2�%&0��\RX�VKRXOG�VHH�*3,2�YDOXHV�RQ�WKH�%&0�FROXPQ�
IURP�WKH�*3,2�OD\RXW�

:H�GHILQHG�*3,2��ZKLFK�ZLOO�EH�XVHG�E\�FDOOLQJ� �DV�WKH�
RXWSXW�PRGH�

7R�VHW�GLJLWDO�RXWSXW��ZH�FDQ�FDOO� �� �LV�XVHG�WR�VHQG�
��WR�WKH�GLJLWDO�RXWSXW��2WKHUZLVH�� �LV�XVHG�IRU�VHQGLQJ���WR�WKH�
GLJLWDO�RXWSXW�

�

1RZ�\RX�FDQ�UXQ�WKH�SURJUDP�E\�W\SLQJ�WKH�IROORZLQJ�FRPPDQG�RQ�\RXU�5DVSEHUU\�
3L�7HUPLQDO�

:H�H[HFXWH�WKH�SURJUDP�XVLQJ� ��GXH�WR�VHFXULW\�SHUPLVVLRQV��7R�DFFHVV�WKH�
5DVSEHUU\�3L�KDUGZDUH�,�2��ZH�QHHG�ORFDO�DGPLQLVWUDWRU�SULYLOHJHV�
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RI�WKH�SURJUDP�RXWSXW�FDQ�EH�VHHQ�LQ�WKH�IROORZLQJ�VFUHHQVKRW�

6HQVLQJ�WKURXJK�VHQVRU�GHYLFHV
,Q�WKLV�VHFWLRQ��ZH�ZLOO�H[SORUH�KRZ�WR�VHQVH�IURP�5DVSEHUU\�3L��:H�XVH�'+7����WR�
FROOHFW�WHPSHUDWXUH�DQG�KXPLGLW\�UHDGLQJV�RQ�LWV�HQYLURQPHQW�

7R�DFFHVV�'+7����XVLQJ�3\WKRQ��ZH�XVH�WKH�$GDIUXLW�3\WKRQ�'+7�6HQVRU�OLEUDU\��

�

IROORZLQJ�FRPPDQGV�LQ�\RXU�5DVSEHUU\�3L�7HUPLQDO�

1RZ�\RX�FDQ�GRZQORDG�DQG�LQVWDOO�WKH�$GDIUXLW�3\WKRQ�'+7�6HQVRU�OLEUDU\�
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IROORZLQJ�FRQQHFWLRQV�

'+7����SLQ����9''��LV�FRQQHFWHG�WR�WKH����9�SLQ�RQ�\RXU�5DVSEHUU\�3L

'+7����SLQ����6,*��LV�FRQQHFWHG�WR�WKH�*3,2����VHH�WKH�%&0�FROXPQ��SLQ�RQ�
\RXU�5DVSEHUU\�3L

'+7����SLQ����*1'��LV�FRQQHFWHG�WR�WKH�*1'�SLQ�RQ�\RXU�5DVSEHUU\�3L

7KH�QH[W�VWHS�LV�WR�ZULWH�
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\RXU�5DVSEHUU\�3L�7HUPLQDO��7\SH�WKH�IROORZLQJ�FRPPDQG�

$�VDPSOH�RI�WKH�SURJUDP�RXWSXW�FDQ�EH�VHHQ�LQ�WKH�IROORZLQJ�VFUHHQVKRW�
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)LUVW��ZH�VHW�RXU�'+7�PRGXOH�W\SH�E\�FDOOLQJ�WKH� �REMHFW��6HW�
ZKLFK�'+7����SLQ�LV�DWWDFKHG�WR�\RXU�5DVSEHUU\�3L�ERDUG��,Q�WKLV�FDVH��,�XVH�*3,2���
�%&0��

7R�REWDLQ�WHPSHUDWXUH�DQG�KXPLGLW\�VHQVRU�GDWD��ZH�FDOO�
��7R�PDNH�VXUH�WKH�UHWXUQLQJ�YDOXHV�DUH�QRW� ��ZH�YDOLGDWH�

WKHP�XVLQJ�FRQGLWLRQDO�LI�

%XLOGLQJ�D�VPDUW�WHPSHUDWXUH�FRQWUROOHU�
IRU�\RXU�URRP
7R�FRQWURO�\RXU�URRP
V�WHPSHUDWXUH��ZH�FDQ�EXLOG�D�VPDUW�WHPSHUDWXUH�FRQWUROOHU��,Q�
WKLV�FDVH��ZH�XVH�D�3,'��SURSRUWLRQDO²LQWHJUDO²GHULYDWLYH��FRQWUROOHU��:KHQ�\RX�VHW�
D�FHUWDLQ�WHPSHUDWXUH��D�3,'�FRQWUROOHU�ZLOO�FKDQJH�WKH�WHPSHUDWXUH�E\�WXUQLQJ�HLWKHU�
FRROHU�RU�KRWWHU��$�3,'�FRQWUROOHU�SURJUDP�LV�GHYHORSHG�XVLQJ�3\WKRQ��ZKLFK�UXQV�RQ�
WKH�5DVSEHUU\�3L�ERDUG�

$VVXPH�FRROHU�DQG�KHDWHU�PDFKLQHV�DUH�FRQQHFWHG�YLD�D�UHOD\��:H�FDQ�DFWLYDWH�FRROHU�
DQG�KHDWHU�PDFKLQH�E\�VHQGLQJ� �VLJQDO�RQ�D�UHOD\�

/HW
V�EXLOG�

,QWURGXFLQJ�3,'�FRQWUROOHU
3,'�FRQWURO�LV�WKH�PRVW�FRPPRQ�FRQWURO�DOJRULWKP�ZLGHO\�XVHG�LQ�LQGXVWU\��
DQG�KDV�EHHQ�XQLYHUVDOO\�DFFHSWHG�LQ�LQGXVWULDO�FRQWURO��7KH�EDVLF�LGHD�EHKLQG�D�
3,'�FRQWUROOHU�LV�WR�UHDG�D�VHQVRU��WKHQ�FRPSXWH�WKH�GHVLUHG�DFWXDWRU�RXWSXW�E\�
FDOFXODWLQJ�SURSRUWLRQDO��LQWHJUDO��DQG�GHULYDWLYH�UHVSRQVHV�DQG�VXPPLQJ�WKRVH�
WKUHH�FRPSRQHQWV�WR�FRPSXWH�WKH�RXWSXW��
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.S��.L��.G�UHSUHVHQW�WKH�
7KHVH�SDUDPHWHUV�DUH�QRQ�QHJDWLYH�YDOXHV��7KH�YDULDEOH�H�UHSUHVHQWV�WKH�WUDFNLQJ�
HUURU��WKH�GLIIHUHQFH�EHWZHHQ�WKH�GHVLUHG�LQSXW�YDOXH�L��DQG�WKH�DFWXDO�RXWSXW�\��
7KLV�HUURU�VLJQDO�H�ZLOO�EH�VHQW�WR�WKH�3,'�FRQWUROOHU�

,PSOHPHQWLQJ�3,'�FRQWUROOHU�LQ�3\WKRQ
,Q�WKLV�VHFWLRQ��ZH�ZLOO�EXLOG�D�3\WKRQ�DSSOLFDWLRQ�WR�LPSOHPHQW�WKH�3,'�FRQWUROOHU��
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:H�VKRXOG�QRW�EXLOG�D�3,'� 3,'�FRQWUROOHU�
IRUPXOD�LQWR�3\WKRQ�FRGH�HDVLO\��)RU�LPSOHPHQWDWLRQ��,�XVH�WKH�3,'�FODVV�IURP�

��7KH�IROORZLQJ�LV�WKH�FRQWHQW�RI�WKH�
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)RU�WHVWLQJ�SXUSRVHV��ZH�FUHDWH�D�VLPSOH�SURJUDP�IRU�VLPXODWLRQ��:H�QHHG�UHTXLUHG�
OLEUDULHV�VXFK�DV�QXPS\��VFLS\��SDQGDV��SDWV\��DQG�PDWSORWOLE�OLEUDULHV��)LUVW��\RX�
VKRXOG�LQVWDOO�S\WKRQ�GHY�IRU�3\WKRQ�GHYHORSPHQW��7\SH�WKH�IROORZLQJ�FRPPDQGV�
LQ�\RXU�5DVSEHUU\�3L�7HUPLQDO�

:KHQ�GRQH��\RX�FDQ�LQVWDOO�QXPS\��VFLS\��SDQGDV��DQG�SDWV\�OLEUDULHV��2SHQ�\RXU�
5DVSEHUU\�3L�7HUPLQDO�DQG�W\SH�WKH�IROORZLQJ�FRPPDQGV�

7KH�ODVW�VWHS�LV�WR�LQVWDOO�WKH�PDWSORWOLE�OLEUDU\�IURP�VRXUFH�FRGH��7\SH�WKH�IROORZLQJ�
FRPPDQGV�RQ�\RXU�5DVSEHUU\�3L�7HUPLQDO�

2QFH�WKH�UHTXLUHG�OLEUDULHV�DUH�LQVWDOOHG��ZH�FDQ�WHVW�RXU�
IROORZLQJ�SURJUDP�
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��7KHQ��UXQ�WKLV�SURJUDP�

7KLV�SURJUDP�ZLOO�JHQHUDWH� �DV�D�UHVXOW�RI�WKH�3,'�SURFHVV��$�VDPSOH�RI�
WKH�RXWSXW�IRUP��
EOXH�OLQH�UHSUHVHQWV�GHVLUHG�YDOXHV�DQG�WKH�UHG�OLQH�LV�DQ�RXWSXW�RI�3,'�
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3,'�SDUDPHWHUV��DV�IROORZV�

$IWHU�WKDW��ZH�FRPSXWH�WKH�3,'�YDOXH�GXULQJ�VDPSOLQJ�WLPH��,Q�WKLV�FDVH��ZH�VHW�WKH�
GHVLUHG�RXWSXW�YDOXH�DV�IROORZV�

'HVLUHG�RXWSXW� �IRU�VDPSOLQJ�IURP����WR���

'HVLUHG�RXWSXW� �IRU�VDPSOLQJ�IURP����WR���

'HVLUHG�RXWSXW� �IRU�VDPSOLQJ�PRUH�WKDQ���
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7KH�ODVW�VWHS�LV�WR� �FDOOHG� �

&RQWUROOLQJ�URRP�WHPSHUDWXUH�XVLQJ�3,'�
FRQWUROOHU
1RZ�ZH�FDQ�FKDQJH�RXU�3,'�FRQWUROOHU�VLPXODWLRQ�XVLQJ�WKH�UHDO�DSSOLFDWLRQ��
:H�XVH�'+7����WR�FKHFN�D�URRP�WHPSHUDWXUH��7KH�RXWSXW�RI�PHDVXUHPHQW�LV�
XVHG�DV�IHHGEDFN�LQSXW�IRU�WKH�3,'�FRQWUROOHU�

,I�WKH�3,'�RXWSXW�SRVLWLYH�YDOXH��WKHQ�ZH�WXUQ�RQ�KHDWHU��2WKHUZLVH��ZH�DFWLYDWH�
FRROHU�PDFKLQH��,W�PD\�QRW�JRRG�DSSURDFK�EXW�WKLV�JRRG�SRLQW�WR�VKRZ�KRZ�3,'�
FRQWUROOHU�ZRUN�

:H�DWWDFK�'+7����WR�*3,2����%&0���/HW
V�ZULWH�WKH�IROORZLQJ�SURJUDP�
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6DYH�WKLV�SURJUDP�WR ��1RZ�\RX�FDQ�WKLV�SURJUDP�

��
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,I�,�GRQ
W�WDNH�DQ\�DFWLRQ�HLWKHU�WXUQLQJ�RQ�D�FRROHU�RU�WXUQLQJ�RQ�D�KHDWHU��,�REWDLQ�D�

*HQHUDOO\�VSHDNLQJ��WKLV�SURJUDP�FRPELQHV�RXU�WZR�WRSLFV��UHDGLQJ�FXUUHQW�
WHPSHUDWXUH�WKURXJK�'+7����DQG�LPSOHPHQWLQJ�D�3,'�FRQWUROOHU��$IWHU�PHDVXULQJ�
WKH�WHPSHUDWXUH��ZH�VHQG�WKLV�YDOXH�WR�WKH�3,'�FRQWUROOHU�SURJUDP��7KH�RXWSXW�RI�
3,'�ZLOO�WDNH�D�FHUWDLQ�DFWLRQ��,Q�WKLV�FDVH��LW�ZLOO�WXUQ�RQ�FRROHU�DQG�KHDWHU�PDFKLQHV�
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6XPPDU\
,Q�WKLV�FKDSWHU��ZH�KDYH�UHYLHZHG�VRPH�EDVLF�VWDWLVWLFV�DQG�H[SORUHG�YDULRXV�3\WKRQ�
OLEUDULHV�UHODWHG�WR�VWDWLVWLFV�DQG�GDWD�VFLHQFH��:H�DOVR�OHDUQHG�DERXW�VHYHUDO�,R7�
GHYLFH�SODWIRUPV�DQG�KRZ�WR�VHQVH�DQG�DFWXDWH�

)RU�WKH�ODVW�WRSLF��ZH�GHSOR\HG�D�3,'�FRQWUROOHU�DV�D�VWXG\�VDPSOH�KRZ�WR�LQWHJUDWH�
D�FRQWUROOHU�V\VWHP�RQ�DQ�,R7�SURMHFW��,Q�WKH�IROORZLQJ�FKDSWHU��ZH�ZLOO�OHDUQ�KRZ�WR�
EXLOG�D�GHFLVLRQ�V\VWHP�IRU�RXU�,R7�SURMHFW�

5HIHUHQFHV
7KH�IROORZLQJ�LV�D�OLVW�RI�UHFRPPHQGHG�ERRNV�IURP�ZKLFK�\RX�FDQ�OHDUQ�PRUH�DERXW�
WKH�WRSLFV�LQ�WKLV�FKDSWHU�

�� 5LFKDUG�'��'H�9HDX[��3DXO�)��9HOOHPDQ��DQG�'DYLG�(��%RFN��6WDWV�'DWD�DQG�
0RGHOV���WK�(GLWLRQ��������3HDUVRQ�3XEOLVKLQJ�

�� 6KHOGRQ�0��5RVV��,QWURGXFWRU\�6WDWLVWLFV���UG�(GLWLRQ��$FDGHPLF�3UHVV�������


